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Abbas, A. M., Rubio-Casal, A. E., De Cires, A., Grewell, B. J., & Castillo, J. M. (2019). Differential tolerance of native and
invasive tree seedlings from arid African deserts to drought and shade. South African Journal of Botany, 123,
228-240. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85063397382&doi=10.1016%2fj.sajb.2019.03.018&pa
rtnerlD=408&md5=b0262a764bd3c02d493ca08f80ccc22b. doi:10.1016/j.5ajb.2019.03.018
Research Tags: Forestry
Abstract: Efforts to understand why some species become successful invaders and why some habitats are more
at risk from invasive species is an important research focus in invasion ecology. With current global climate
change, evaluation of the effects of shade and drought on cohabiting native and invasive species from extreme
ecosystems is especially important. Acacia tortilis subsp. raddiana is a tree taxon native to arid African deserts.
Prosopis glandulosa, native to the southwestern United States and Mexico, is invading African arid and
semiarid regions that are habitat for A. t. subsp. raddiana. The aim of this study was to evaluate and compare
the tolerance and responses of the seedlings of these two tree species to shade, water stress and their
interactions. We measured and recorded growth rates and morphological, biochemical and physiological plant
traits under two radiation and two water treatments in greenhouse conditions. Radiation intensity was a
stronger driver of the performance of both species than water availability. Beyond the independent effects of
shade and drought, the interactions of these factors yielded synergistic effects on seedlings of both tree species,
dffecting key plant traits. The seedlings of A. t. subsp. raddiana were able to implement important shifts in key
functional traits in response to altering abiotic stress conditions, behaving as a stress-tolerant species that is
well-adapted to the habitat it occupies in hot arid African deserts. In contrast, the fast-growing seedlings of P.
glandulosa were stress-avoiding. The alien P. glandulosa seedlings were highly sensitive to water and shade
stress. Moreover, they were particularly sensitive to drought in shade conditions. However, although alien P.
glandulosa seedlings were exposed to high stress levels, they were able to avoid permanent damage to their
photosynthetic apparatus by mechanisms such as increasing energy dissipation by heat emission and by
adjusting the relative allocation of resources to above- and below-ground structures. Our results are useful for
conservation planning and restoration of invaded hyperarid ecosystems.

Abrams, M. D., & Nowacki, G. J. (2018). Large-scale catastrophic disturbance regimes can mask climate change
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Abrames,

impacts on vegetation — a reply to Pederson et al. (2014). Global Change Biology, 24(1), e395-e396. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84923037993&doi=10.1111%2fgcb.12828&partnerlD
=40&8md5=637bbb662bba68549d375cfb736a3348. doi:10.1111/gcb.12828

Research Tags: Weather

No Abstract

M. D., & Nowacki, G. J. (2019). Global change impacts on forest and fire dynamics using paleoecology and
tree census data for eastern North America. Annals of Forest Science, 76(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850610786248doi=10.1007%2fs13595-018-0790-y&
partnerlD=40&md5=083d657400abac2af5c093e02b041de2. doi:10.1007/s13595-018-0790-y

Research Tags: Forestry, Weather

Abstract: Key message: The tree census, paleopollen, fossil charcoal, human population, and climate data
presented here provide unique support for important anthropogenic influences on fire over the last 2000 years
in the eastern USA. This includes multiple instances of climate fire anomalies that may be best explained by the
role of human-caused burning. Context: The coupling of paleoecological and tree census data to address larger
global change questions is a novel research approach to describe and ascribe recent vegetation dynamics
vis-a-vis the climate versus disturbance debate. Aims: The aims of the study are to (1) compile and compare
pre-European settlement versus modern upland arboreal pollen and tree survey data from a large number of
studies in various forest regions in the eastern USA, (2) analyze fossil charcoal dating back 2000 years for the
northern versus central/southern tiers of the eastern USA, and (3) compare and contrast compositional and
ecophysiological attributes for both datasets and temporal changes to known climate or disturbance
phenomena to elucidate global change impacts and the drivers of forest change. Methods: We analyzed
paleoecological (pollen and charcoal) and tree census studies to compare protohistoric and modern vegetation
assemblage for eastern North America, including the drivers of forest change. A total of seven forest types in
the north and central regions of the eastern USA were used to co-analyze fossil pollen, fossil charcoal, and tree
survey data. Results: Disparities and consistencies existed when independently assessing witness tree and pollen
records. Although forests north of the tension zone line (TZL) contained mostly Fagus, Pinus, Tsuga, and Acer
witness trees, pollen records were dominated, as expected, by high-pollen-producing Pinus, Quercus, Tsuga,
and Betula. Here, present-day pollen and tree survey data revealed significant declines in Fagus, Pinus, Tsuga,
and Larix and increases in Acer, Populus, Fraxinus, Quercus, and Abies. South of the TZL, both witness tree and
pollen records pointed to Quercus and Pinus domination, with declines in Quercus and Castanea and increases
in Acer and Betula based on present-day data. Modern assemblages comprise tree genera that are increasingly
cool-adapted, shade-tolerant, drought-intolerant pyrophobes. Paleocharcoal data from 1 to 1750 AD indicate a
slight increase in burning in southern forests and stable levels in the north, despite the increasing cold
associated with the Little Ice Age. The most significant increase in burning followed the dramatic increase in
human population associated with European settlement prior to the early twentieth century. Conclusion:
Post-1940, fire suppression was an ecologically transformative event in all datasets. Our analysis identifies
multiple instances in which fire and vegetation changes were likely driven by shifts in human population and
land use beyond those expected from climate alone.

Adams, A. B, Pontius, J., Galford, G. L., Merrill, S. C., & Gudex-Cross, D. (2018). Modeling carbon storage across a

heterogeneous mixed temperate forest: the influence of forest type specificity on regional-scale carbon
storage estimates. Landscape Ecology, 33(4), 641-658. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850425301818&doi=10.1007%2fs10980-018-0625-08
partnerlD=40&md5=7cc21349ad719e979676b5a76afda322. doi:10.1007/s10980-018-0625-0

Research Tags: Forestry

Abstract: Purpose: Accurately assessing forest carbon storage on a landscape scale is critical to understanding
global carbon cycles and the effects of land cover changes on ecological processes. Calculations of
regional-scale forest carbon storage that rely on maps of land cover typically reflect only coarse forest classes.
How differences in carbon stored by different tree species may affect such assessments is largely unexplored.
We examined a range of forest carbon storage models to understand the effects of forest type specificity on

2



carbon storage estimates in the northeastern United States. Methods: Models estimated forest carbon in total
aboveground and coarse root biomass based on three levels of forest classification specificity: (1) relative basal
area by species, (2) species associations, and (3) broad forest types per IPCC (in: IPCC guidelines for national
greenhouse gas inventories, IPCC, Japan, 2006) guidelines. Results: The specificity of forest type classifications
influenced results with generally lower carbon storage estimates resulting from higher-specificity forest
classifications. The two most specific models, with mean carbon storage estimates of 103—-107 Mg/ha, were
most accurate compared to field validation points. These estimates are greater than 2013 field-based U.S.
Forest Service estimates (84-90 Mg/ha). Conclusions: There are many sources of uncertainty in landscape-scale
carbon storage assessments. Here we show that improving detail in one of these sources, forest stand
composition, increases the accuracy of these assessments, and better reflects carbon storage patterns across
heterogeneous landscapes. While more work is needed, particularly to improve stand age maps, this
information can inform the interpretation of current carbon storage estimates and improve future estimates in
heterogeneous forests.

Adams, B. T., Matthews, S. N., Peters, M. P, Prasad, A., & Iverson, L. R. (2019). Mapping floristic gradients of forest
composition using an ordination-regression approach with landsat OLI and terrain data in the Central
Hardwoods region. Forest Ecology and Management, 434, 87-98. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058224348&doi=10.1016%2fj.foreco.2018.12.018&
partnerlD=408md5=7e21c9cde7c810799645f18fbd64d9f6. doi:10.1016/j.foreco.2018.12.018
Research Tags: Forestry
Abstract: Mapping forest properties with supervised remote sensing has historically and increasingly remained
vital to research and management efforts, and the demand for such products will only increase as better tools
and data increase the usability of such maps. Multispectral imagery by the Landsat program has been an
invaluable resource for forest type characterization for several decades. As an alternative to traditional
classification approaches dominating these efforts, we instead employed an ordination-regression approach to
mapping forest composition as floristic gradients across a ~5000-km? forestland in southeastern Ohio's Central
Hardwoods. Plot data (n = 699 plots; 99 species/genera) from a comprehensive sample of both overstory and
understory woody plants across structurally- (open to closed canopy) and topographically-variable forest
conditions were projected onto a non-metric multidimensional scaling (NMDS) ordination solution. Floristic
gradients, via their ordination scores, were related to spectral reflectance provided by a multitemporal Landsat
8-Operational Land Imager (OLI) image and various terrain variables using Random Forests models.
Approximately 61%, 49%, and 25% of the floristic variation among the three axes of the NMDS ordination were
related to the remotely-sensed variables during regression modeling. The axes were predicted onto three
images and merged to a RGB color composite for the final floristic gradient map, displaying multivariate
vegetation variation across the landscape in terms of variation in color. The color values, by referencing
ordination space position within the original solution, provide a statistical approximation of the taxonomic
composition of individual forest stands in relation to the plot data. We found this approach highly effective and
an attractive alternative to traditional classifications. It is time-efficient, more realistic in that compositional
turnover is expressed in continuous fields rather than arbitrary breaks, and less subjective, overcoming the
generalization problem inherent in categorizing vegetation assemblages a priori. Moving forward, our model
will be a valuable tool in developing suitable management options on individual forest stands for the
restoration of desired species, adapting to a changing climate, and improving wildlife habitat in forestlands
across the Central Hardwoods.

Adams, H. D., Zeppel, M. J. B, Anderegg, W. R. L., Hartmann, H., Landh&usser, S. M., Tissue, D. T, . .. McDowell, N. G.
(2017). A multi-species synthesis of physiological mechanisms in drought-induced tree mortality. Nature
Ecology and Evolution, 1(9), 1285-1291. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850319211388d0i=10.1038%2fs41559-017-0248-x&
partnerlD=40&md5=bf7a7d78fa06fbaled1b710edc373f9e. doi:10.1038/s41559-017-0248-x
Research Tags: Forestry, Weather
Abstract: Widespread tree mortality associated with drought has been observed on all forested continents and
global change is expected to exacerbate vegetation vulnerability. Forest mortality has implications for future
biosphere-atmosphere interactions of carbon, water and energy balance, and is poorly represented in dynamic
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vegetation models. Reducing uncertainty requires improved mortality projections founded on robust
physiological processes. However, the proposed mechanisms of drought-induced mortality, including hydraulic
failure and carbon starvation, are unresolved. A growing number of empirical studies have investigated these
mechanisms, but data have not been consistently analysed across species and biomes using a standardized
physiological framework. Here, we show that xylem hydraulic failure was ubiquitous across multiple tree taxa
at drought-induced mortality. All species assessed had 60% or higher loss of xylem hydraulic conductivity,
consistent with proposed theoretical and modelled survival thresholds. We found diverse responses in
non-structural carbohydrate reserves at mortality, indicating that evidence supporting carbon starvation was
not universal. Reduced non-structural carbohydrates were more common for gymnosperms than angiosperms,
associated with xylem hydraulic vulnerability, and may have a role in reducing hydraulic function. Our finding
that hydraulic failure at drought-induced mortality was persistent across species indicates that substantial
improvement in vegetation modelling can be achieved using thresholds in hydraulic function.

Addington, R. N., Aplet, G. H., Battaglia, M. A, Briggs, J. S., Brown, P. M., Cheng, A. S., ... Wolk, B. (2018). Principles and
practices for the restoration of ponderosa pine and dry mixed-conifer forests of the Colorado front range.
USDA Forest Service - General Technical Report RMRS-GTR, 2018(373), 1-121. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85041411665&partnerID=408md5=128811ca82de0c
6099e0eaafd7c243a9.

Research Tags: Forestry, Weather

Abstract: Wildfires have become larger and more severe over the past several decades on Colorado’s Front
Range, catalyzing greater investments in forest management intended to mitigate wildfire risks. The complex
ecological, social, and political context of the Front Range, however, makes forest management challenging,
especially where multiple management goals including forest restoration exist. In this report, we present a
science-based framework for managers to develop place-based approaches to forest restoration of Front Range
ponderosa pine and dry mixed-conifer forests. We first present ecological information describing how Front
Range forest structure and composition are shaped at multiple scales by interactions among topography,
natural disturbances such as fire, and forest developmental processes. This information serves as a foundation
for identifying priority areas for treatment and designing restoration projects across scales. Treatment
guidelines generally reduce forest densities and surface and crown fuels, enhance spatial heterogeneity across
scales, and retain drought- and fire-tolerant species, old trees, and structures important for wildlife.
Implementation of these guidelines is expected to enhance forest resilience to disturbance and climate change,
as well as sustain important ecosystem services. Finally, this report emphasizes the importance of adaptive
management and learning through monitoring and experimentation to address uncertainties inherent in the
restoration process.

Adesemoye, A. O,, Yuen, G, & Watts, D. B. (2017). Microbial inoculants for optimized plant nutrient use in integrated
pest and input management systems. In Probiotics and Plant Health (pp. 21-40).
Research Tags: Crops
Abstract: The use of fertilizers and pesticides has greatly increased agricultural productivity over the past few
decades. However, there s still an ongoing search for additional or alternate tools that can proffer agricultural
sustainability and meet the needs of profitability and greater food production for the growing world population.
This review examines the enhancement of plant nutrient use efficiency derived from interactions of the diverse
microorganisms that live in and around plants such as plant growth-promoting rhizobacteria (PGPR) and
mycorrhizal fungi. These microorganisms form the major bases of the biorational sector of the agriculture
industry which has exploded in the last few years with the production of many new microbial inoculant
products and the improvement of existing products. Microbial inoculants cannot replace chemical fertilizers
now or in the immediate future; thus this review discusses the concept of integrated pest and input
management (IPIM), compatibility of inoculants with existing chemicals, and efficacy issues associated with
biologicals. Also discussed are inoculant products, the conditions that may affect their success, the untapped
potentials for agriculture, and the possible impacts on greenhouse gas emissions and global warming.

Adhikari, K., Owens, P. R, Libohova, Z,, Miller, D. M., Wills, S. A., & Nemecek, J. (2019). Assessing soil organic carbon
stock of Wisconsin, USA and its fate under future land use and climate change. Science of the Total
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Environment, 667, 833-845. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850624724828&doi=10.1016%2fj.scitotenv.2019.02.42
0&partnerlD=40&md5=c570ba15d2ccfe4519a4862fd28d251b. doi:10.1016/j.scitotenv.2019.02.420

Research Tags: Soil

Abstract: Carbon stored in soils contributes to a variety of soil functions, including biomass production, water
storage and filtering, biodiversity maintenance, and many other ecosystem services. Understanding soil organic
carbon (SOC) spatial distribution and projection of its future condition is essential for future CO , emission
estimates and management options for storing carbon. However, modeling SOC spatiotemporal dynamics is
challenging due to the inherent spatial heterogeneity and data limitation. The present study developed a
spatially explicit prediction model in which the spatial relationship between SOC observation and seventeen
environmental variables was established using the Cubist regression tree algorithm. The model was used to
compile a baseline SOC stock map for the top 30 cm soil depth in the State of Wisconsin (WI) at a 90 m x 90 m
grid resolution. Temporal SOC trend was assessed by comparing baseline and future SOC stock maps based on
the space-for-time substitution model. SOC prediction for future considers land use, precipitation and
temperature for the year 2050 at medium (A1B) CO , emissions scenario of the Intergovernmental Panel on
Climate Change. Field soil observations were related to factors that are known to influence SOC distribution
using the digital soil mapping framework. The model was validated on 25% test profiles (R 2 : 0.38; RMSE: 0.64;
ME: -0.03) that were not used during model training that used the remaining 75% of the data (R ? : 0.76; RMSE:
0.40; ME: -0.006). In addition, maps of the model error, and areal extent of Cubist prediction rules were
reported. The model identified soil parent material and land use as key drivers of SOC distribution including
temperature and precipitation. Among the terrain attributes, elevation, mass-balance index, mid-slope position,
slope-length factor and wind effect were important. Results showed that Wisconsin soils had an average
baseline SOC stock of 90 Mg ha =" and the distribution was highly variable (CV: 64%). It was estimated that WI
soils would have an additional 20 Mg ha =7 SOC by the year 2050 under changing land use and climate.
Histosols and Spodosols were expected to lose 19 Mg ha =" and 4 Mg ha =7, respectively, while Mollisols were
expected to accumulate the largest SOC stock (62 Mg ha = ). All land-use types would be accumulating SOC by
2050 except for wetlands (-34 Mg C ha 7). This study found that Wisconsin soils will continue to sequester
more carbon in the coming decades and most of the Driftless Area will be sequestering the greatest SOC (+63
Mg C ha =" ). Most of the SOC would be lost from the Northern Lakes and Forests ecological zone (-12 Mg C ha
-1). The study highlighted areas of potential C sequestration and areas under threat of C loss. The maps
generated in this study would be highly useful in farm management and environmental policy decisions at
different spatial levels in Wisconsin.

Adkins, S., Baker, C. A., Warfield, C. Y., Estévez de Jensen, C,, Badillo-Vargas, I, Webster, C. G, . .. Naidu, R. (2018)
Viruses of ornamentals emerging in Florida and the Caribbean region. In: Vol 17193. Acta horticulturae (pp.
17-20).

Research Tags: Crops

Abstract: Historically, Tomato spotted wilt virus and Impatiens necrotic spot virus have been significant
constraints to crop production worldwide. With the emergence of Tomato chlorotic spot virus (TCSV) and a
natural Groundnut ringspot virus (GRSV) reassortant in Florida and the Caribbean region, the significance of
tospoviruses in production of major solanaceous vegetables including tomato and pepper has increased. In
addition, TCSV has been reported in common solanaceous weeds including American black nightshade
(Solanum americanum) and jimsonweed (Datura stramonium), in Florida and/or Puerto Rico. Experimental
host range studies demonstrated that TCSV and/or GRSV can also infect solanaceous (Petunia and
Brugmansia) and non-solanaceous (Garden Impatiens) ornamentals. During 2014, the first natural TCSV
infections of non-solanaceous ornamentals porcelainflower (Hoya wayetii), false Christmas cactus
(Schlumbergera truncata) and annual vinca (Catharanthus roseus) were detected in Florida. Since then, TCSV
has been documented in other important crop and weed species, indicating host and geographic range
expansion of this tospovirus. Several other viruses have also been detected in plants with symptoms similar to
those induced by TCSV. In view of projected climate change-driven shifts in cropping systems, further
knowledge of emerging plant viruses in Florida and the Caribbean region will help strengthen agricultural
security.



Adler, P.

Agne, M.

Agnihotr

R., Spatari, S., D'Ottone, F., Vazquez, D., Peterson, L., Del Grosso, S. J., ... Parton, W. J. (2018). Legacy effects
of individual crops affect N<inf>2</inf>O emissions accounting within crop rotations. GCB Bioenergy, 10(2),
123-136. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85021856016&doi=10.1111%2fgcbb.12462&partnerl
D=40&md5=58f5c8f4533c34b8dbfde8ee38f49db7. doi:10.1111/gcbb.12462

Research Tags: Crops, Emissions

Abstract: Uruguay is pursuing renewable energy production pathways using feedstocks from its agricultural
sector to supply transportation fuels, among them ethanol produced from commercial technologies that use
sweet and grain sorghum. However, the environmental performance of the fuel is not known. We investigate
the life cycle environmental and cost performance of these two major agricultural crops used to produce
ethanol that have begun commercial production and are poised to grow to meet national energy targets for
replacing gasoline. Using both attributional and consequential life cycle assessment (LCA) frameworks for
system boundaries to quantify the carbon intensity, and engineering cost analysis to estimate the unit
production cost of ethanol from grain and sweet sorghum, we determined abatement costs. We found 1) an
accounting error in estimating N>O emissions for a specific crop in multiple crop rotations when using
Intergovernmental Panel on Climate Change(IPCC) Tier 1 methods within an attributional LCA framework, due
to N legacy effects; 2) choice of baseline and crop identity in multiple crop rotations evaluated within the
consequential LCA framework both affect the global warming intensity (GWI) of ethanol; and 3) although
abatement costs for ethanol from grain sorghum are positive and from sweet sorghum they are negative, both
grain and sweet sorghum pathways have a high potential for reducing transport fuel GWI by more than 50%
relative to gasoline, and are within the ranges targeted by the US renewable transportation fuel policies.

C., Beedlow, P. A, Shaw, D. C,, Woodruff, D. R, Lee, E. H., Cling, S. P., & Comeleo, R. L. (2018). Interactions of
predominant insects and diseases with climate change in Douglas-fir forests of western Oregon and
Washington, U.S.A. Forest Ecology and Management, 409, 317-332. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850349677258&doi=10.1016%2fj.foreco.2017.11.004&
partnerlD=408md5=8d85bf97259442{856¢5f1e7b9131d9a. doi:10.1016/j.foreco.2017.11.004

Research Tags: Wildlife, Forestry

Abstract: Forest disturbance regimes are beginning to show evidence of climate-mediated changes, such as
increasing severity of droughts and insect outbreaks. We review the major insects and pathogens affecting the
disturbance regime for coastal Douglas-fir forests in western Oregon and Washington State, USA, and ask how
future climate changes may influence their role in disturbance ecology. Although the physiological constraints
of light, temperature, and moisture largely control tree growth, episodic and chronic disturbances interacting
with biological factors have substantial impacts on the structure and functioning of forest ecosystems in this
region. Understanding insect and disease interactions is critical to predicting forest response to climate change
and the consequences for ecosystem services, such as timber, clean water, fish and wildlife. We focused on
future predictions for warmer wetter winters, hotter drier summers, and elevated atmospheric CO, to
hypothesize the response of Douglas-fir forests to the major insects and diseases influencing this forest type:
Douglas-fir beetle, Swiss needle cast, black stain root disease, and laminated root rot. We hypothesize that (1)
Douglas-fir beetle and black stain root disease could become more prevalent with increasing, fire, temperature
stress, and moisture stress, (2) future impacts of Swiss needle cast are difficult to predict due to uncertainties in
May-July leaf wetness, but warmer winters could contribute to intensification at higher elevations, and (3)
laminated root rot will be influenced primarily by forest management, rather than climatic change.
Furthermore, these biotic disturbance agents interact in complex ways that are poorly understood.
Consequently, to inform management decisions, insect and disease influences on disturbance regimes must be
characterized specifically by forest type and region in order to accurately capture these interactions in light of
future climate-mediated changes.

i, R., Ramesh, A, Singh, S., & Sharma, M. P. (2017). Impact of agricultural management practices on
mycorrhizal functioning and soil microbiological parameters under soybean-based cropping systems. In
Adaptive Soil Management: From Theory to Practices (pp. 301-322).

Research Tags: Soil, Crops

Abstract: The use of modern agricultural techniques for enhanced production has been advocated, however, its
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impact on below ground microbial networks is overlooked and adversely affected. The abiotic stresses like
temperature (heat, cold chilling/frost), water (drought, flooding/hypoxia), radiation (UV, ionizing radiation),
chemicals (mineral deficiency/excess, pollutants heavy metals/pesticides, gaseous toxins), mechanical (wind,
soil movement, submergence) are responsible for over 50% reduction in agricultural production. On the other
hand, organic farming practices yield fruitful results. This has highlighted the emerging need of switching over
to some eco-friendly agricultural practices which can enhance the growth of plant, improve soil quality,
mitigate drought without having adverse impacts on environment. Rhizosphere which is the narrow zone
surrounding the roots of plant (Hiltner 1904) contains microbial communities which have the potential to
benefit plants. Arbuscular mycorrhizal fungi are obligate symbionts which form association with about 90% of
the land plant species (Gadkar et al. 2007). However, agricultural practices like tillage, crop rotation, fallowing,
organic farming, fertilizers, etc., influence the functioning of AMF in many ways. Soybean is rich in
phytochemicals that are beneficial for human beings. The inoculation of soybean and some other crops
including cereals, pulses, and other leguminous crops with AMF leads to an enhancement in abiotic stress
tolerance, disease resistance, overall growth, soil carbon sequestration, nutrient uptake, etc. This chapter
summarizes the overall impact of different agricultural practices on mycorrhiza and other soil microbial
communities under soybean-based cropping system.

Ahiablame, L., Sheshukov, A. Y., Rahmani, V., & Moriasi, D. (2017). Annual baseflow variations as influenced by climate
variability and agricultural land use change in the Missouri River Basin. Journal of Hydrology, 551, 188-202.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85020707938&doi=10.1016%2fj.jhydrol.2017.05.055
&partnerD=408md5=2b6727d993d205f1862e3df6f9ab7792. doi:10.1016/j.jhydrol.2017.05.055
Research Tags: Water
Abstract: The Missouri River system has a large water storage capacity, where baseflow plays an important
role. Understanding historical baseflow characteristics with respect to climate and land use impacts is essential
for effective planning and management of water resources in the Missouri River Basin (MORB). This study
evaluated statistical trends in baseflow and precipitation for 99 MORB minimally disturbed watersheds during
1950-2014. Elasticity of baseflow to climate variability and agricultural land use change were quantified for the
99 studied watersheds. Baseflow was derived from daily streamflow records with a recursive digital filter
method. The results showed that baseflow varied between 38 and 80% (0 and 331 mm/year) of total
streamflow with an average of 60%, indicating that more than half of streamflow in the MORB is derived from
baseflow. The trend analysis revealed that precipitation increased during the study period in 78 out of 99
watersheds, leading to 1-3.9% noticeable increase in baseflow for 68 of 99 watersheds. Although the changes
in baseflow obtained in this study were a result of the combined effects of climate and land use change across
the basin, upward trends in baseflow generally coincide with increased precipitation and agricultural land use
trends in the basin. Agricultural land use increase mostly led to a 0-5.7% decrease in annual baseflow in the
basin, except toward east of the basin where baseflow mostly increased with agricultural land use increase
(0.1-2.0%). In general, a 1% increase in precipitation and a 1% increase in agricultural land use resulted in
1.5% increase and 0.2% decrease in baseflow, respectively, during the study period. These results are entirely
dependent on the quality of data used; however, they provide useful insight into the relative influence of
climate and land use change on baseflow conditions in the Great Plains region of the USA.

Ajaz, A, Taghvaeian, S., Khand, K., Gowda, P. H., & Moorhead, J. E. (2019). Development and evaluation of an
agricultural drought index by harnessing soil moisture and weather data. Water (Switzerland), 11(7).
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850685596238&d0i=10.3390%2fw11071375&partnerl
D=40&md5=ecaea26eaadb04233a32¢182213633f8. doi:10.3390/w11071375
Research Tags: Weather, Soil
Abstract: A new agricultural drought index was developed for monitoring drought impacts on agriculture in
Oklahoma. This new index, called the Soil Moisture Evapotranspiration Index (SMEI), estimates the departure of
aggregated root zone moisture from reference evapotranspiration. The SMEI was estimated at five locations
across Oklahoma representing different climates. The results showed good agreement with existing soil
moisture-based (SM) and meteorological drought indices. In addition, the SMEI had improved performance
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compared to other indices in capturing the effects of temporal and spatial variations in drought. The
relationship with crop production is a key characteristic of any agricultural drought index. The correlations
between winter wheat production and studied drought indices estimated during the growing period were
investigated. The correlation coefficients were largest for SMEI (r > 0.9) during the critical crop growth stages
when compared to other drought indices, and r decreased by moving from semi-arid to more humid regions
across Oklahoma. Overall, the results suggest that the SMEI can be used effectively for monitoring the effects of
drought on agriculture in Oklahoma.

Alanya-Rosenbaum, S., & Bergman, R. D. (2019). Life-cycle impact and exergy based resource use assessment of
torrefied and non-torrefied briquette use for heat and electricity generation. Journal of Cleaner Production,
233,918-931. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850680427918&doi=10.1016%2fj.jclepro.2019.05.298
&partnerD=408md5=244ce4ca07040a4d7621d2a265bddc13. doi:10.1016/j.jclepro.2019.05.298
Research Tags: Energy, Forestry
Abstract: Forest residue biomass can be used as bioenergy feedstock, however, issues associated with its
properties including low density and high moisture content constrains its valorization. Using mobile conversion
technologies that can operate in remote areas and are capable of converting forest residues into high quality
energy products can address the issues associated with its valorization for renewable energy production. This
study evaluated environmental sustainability of using an integrated novel system of semi-mobile biomass
conversion technologies (BCTs) to utilize low-value forest residue biomass as high value bioenergy products. A
cradle-to-grave life cycle assessment (LCA) and resource use assessment on a unit-process level was conducted
for two bio-products: nontorrefied briquettes (NTB) and torrefied briquettes (TOB). Their use for production of
useful thermal energy in wood stoves for domestic heating and electricity at power plants were investigated
along with their alternatives. The analyses were performed with SimaPro 8.5 using the DATASMART database.
The impact assessment results showed a notable decrease in global warming (GW) impact when substituting
fossil fuels with these two bio-products. Specifically, for domestic heating on an equivalent energy basis, a 50%
substitution of propane with NTB and TOB showed GHG emission reductions of 46% and 41%, respectively. For
electricity generation, 10% cofiring at coal power plant with NTB and TOB showed GHG emission reductions of
6% and 8%, respectively. For the TOB supply chain, a large portion of the GW impact of the came from the
torrefaction process and followed by the drying process. This was due to the propane use in these processes.
Comparative analysis showed that near-woods biomass conversion for TOB production instead of processing
feedstock at an in-town facility with access to grid electricity found 48%-55% lower GW impact for both
electricity and heat generation scenarios, respectively. Resourced footprint analysis showed that most exergy
extraction from the natural environment came from the drying process for NTB supply chain. In the TOB
product system, torrefaction was the major contributor.

Albano, C. M., McClure, M. L, Gross, S. E., Kitlasten, W., Soulard, C. E., Morton, C,, & Huntington, J. (2019). Spatial
patterns of meadow sensitivities to interannual climate variability in the Sierra Nevada. Ecohydrology.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850698937358&d0i=10.1002%2feco.2128&partnerID=
408md5=566bdbf8a364435b2ad10da87a6fa3d5. doi:10.1002/eco.2128
Research Tags: Grassland
Abstract: Conservation of montane meadows is a high priority for land and water managers given their critical
role in buffering the effects of climate variability and their vulnerability to increasing temperatures and
evaporative demands. Recent advances in cloud computing have provided new opportunities to examine
ecological responses to climate variability over the past few decades and at large spatial scales. In this study,
we characterized the sensitivities (magnitude and direction of the slope) of meadow vegetation responses to
interannual variations in climate. We calculated sensitivity as the regression slope between a 31-year
(1985-2016) time series of Landsat-derived vegetation indices characterizing late-season vegetation vigour and
water balance variables from the Basin Characterization Model. We identified April T snowpack as the climate
variable the majority of meadows were most sensitive to. We assessed how vegetation sensitivities to snowpack
varied with hydrogeomorphic context (e.g., climate, geology, soils, watershed geometry, and land cover) across
the Sierra Nevada mountain range using factor analysis to reduce the dimensionality of the hydrogeomorphic
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data and multiple linear regression to model sensitivity responses. We found that meadow sensitivities to
snowpack varied with long-term average meadow climate, indicators of watershed subsurface water storage
capacity, and indicators of meadow vegetation composition. Alpine and subalpine meadows with high average
annual precipitation but limited catchment subsurface storage exhibited the largest sensitivities. Our results
provide a novel regional perspective on spatial patterns of meadow sensitivities to climate variability and the
landscape-scale hydrogeomorphic factors that influence late-season water availability in meadow ecosystems
in the Sierra Nevada.

T. P., Mutiibwa, D., Gerson, A. R., Smith, E. K., Talbot, W. A,, O'Neill, J. J., ... Wolf, B. O. (2017). Mapping
evaporative water loss in desert passerines reveals an expanding threat of lethal dehydration. Proceedings of
the National Academy of Sciences of the United States of America, 114(9), 2283-2288. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014204135&doi=10.1073%2fpnas.1613625114&pa
rtnerlD=408md5=4bd82180209752a9a0bd6ea03504bf5c. doi:10.1073/pnas. 1613625114

Research Tags: Weather

Abstract: Extreme high environmental temperatures produce a variety of consequences for wildlife, including
mass die-offs. Heat waves are increasing in frequency, intensity, and extent, and are projected to increase
further under climate change. However, the spatial and temporal dynamics of die-off risk are poorly
understood. Here, we examine the effects of heat waves on evaporative water loss (EWL) and survival in five
desert passerine birds across the southwestern United States using a combination of physiological data,
mechanistically informed models, and hourly geospatial temperature data. We ask how rates of EWL vary with
temperature across species; how frequently, over what areas, and how rapidly lethal dehydration occurs; how
EWL and die-off risk vary with body mass; and how die-off risk is affected by climate warming. We find that
smaller-bodied passerines are subject to higher rates of mass-specific EWL than larger-bodied counterparts and
thus encounter potentially lethal conditions much more frequently, over shorter daily intervals, and over larger
geographic areas. Warming by 4 °C greatly expands the extent, frequency, and intensity of dehydration risk,
and introduces new threats for larger passerine birds, particularly those with limited geographic ranges. Our
models reveal that increasing air temperatures and heat wave occurrence will potentially have important
impacts on the water balance, daily activity, and geographic distribution of arid-zone birds. Impacts may be
exacerbated by chronic effects and interactions with other environmental changes. This work underscores the
importance of acute risks of high temperatures, particularly for small-bodied species, and suggests conservation
of thermal refugia and water sources.

Alexander, P., Prestele, R, Verburg, P. H., Arneth, A,, Baranzelli, C., Batista e Silva, F,, ... Rounsevell, M. D. A. (2017).

Assessing uncertainties in land cover projections. Global Change Biology, 23(2), 767-781. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-849822370658&doi=10.1111%2fgcb.13447&partnerlD
=408&md5=f456ac6f035dc69cf46ebf65adbefcaf. doi:10.1111/gcb.13447

Research Tags: Research

Abstract: Understanding uncertainties in land cover projections is critical to investigating land-based climate
mitigation policies, assessing the potential of climate adaptation strategies and quantifying the impacts of land
cover change on the climate system. Here, we identify and quantify uncertainties in global and European land
cover projections over a diverse range of model types and scenarios, extending the analysis beyond the
agro-economic models included in previous comparisons. The results from 75 simulations over 18 models are
analysed and show a large range in land cover area projections, with the highest variability occurring in future
cropland areas. We demonstrate systematic differences in land cover areas associated with the characteristics
of the modelling approach, which is at least as great as the differences attributed to the scenario variations. The
results lead us to conclude that a higher degree of uncertainty exists in land use projections than currently
included in climate or earth system projections. To account for land use uncertainty, it is recommended to use a
diverse set of models and approaches when assessing the potential impacts of land cover change on future
climate. Additionally, further work is needed to better understand the assumptions driving land use model
results and reveal the causes of uncertainty in more depth, to help reduce model uncertainty and improve the
projections of land cover.

Alhameid, A., Tobin, C,, Maiga, A., Kumar, S., Osborne, S., & Schumacher, T. (2017). Intensified Agroecosystems and
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Changes in Soil Carbon Dynamics. In Soil Health and Intensification of Agroecosystems (pp. 195-214).
Research Tags: Soil

Abstract: Land use change, intensive farming systems, and poor land management practices are related to
reduced soil organic carbon (SOC) and soil health. One way to address these concerns is by implementing
ecological principles to manage agroecosystems for environmental and economic benefits. This chapter
examines diverse crop rotations, cover crops, and integrated crop-livestock (ICL) systems as examples of
sustainable intensification. Long-term diverse crop rotations, cover crops, no-tillage systems, and ICL systems
alter SOC dynamics, microbial activity, and impact ecological services such as nutrient cycling and water
quality. Research has shown that effects of sustainable intensification on increasing soil carbon content and
improving ecological services such as reduced greenhouse gas emissions, and improved nutrient cycling often
require long-term sustained management. Short-term effects have been observed but less frequently. The
observed impacts of sustainable intensification are location-dependent, being sensitive to the local climate, soil,
and details of management practice implementation.

Allen, B. L., Fawcett, A., Anker, A, Engeman, R. M, Lisle, A., & Leung, L. K. P. (2018). Environmental effects are stronger
than human effects on mammalian predator-prey relationships in arid Australian ecosystems. Science of the
Total Environment, 610-611, 451-461. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850287076638&doi=10.1016%2fj.scitotenv.2017.08.05
18&partnerlD=40&md5=12fa54472e4ae8e90d3dbe7bd1a03046. doi:10.1016/j.scitotenv.2017.08.051
Research Tags: Wildlife
Abstract: Climate (drought, rainfall), geology (habitat availability), land use change (provision of artificial
waterpoints, introduction of livestock), invasive species (competition, predation), and direct human intervention
(lethal control of top-predators) have each been identified as processes driving the sustainability of threatened
fauna populations. We used a systematic combination of empirical observational studies and experimental
manipulations to comprehensively evaluate the effects of these process on a model endangered rodent, dusky
hopping-mice (Notomys fuscus). We established a large manipulative experiment in arid Australia, and
collected information from relative abundance indices, camera traps, GPS-collared dingoes (Canis familiaris)
and dingo scats, along with a range of related environmental data (e.g. rainfall, habitat type, distance to
artificial water etc.). We show that hopping-mice populations were most strongly influenced by geological and
climatic effects of resource availability and rainfall, and not land use, invasive species, or human effects of
livestock grazing, waterpoint provision, or the lethal control of dingoes. Hopping-mice distribution declined
along a geological gradient of more to less available hopping-mice habitat (sand dunes), and their abundance
was driven by rainfall. Hopping-mice populations fluctuated independent of livestock presence, artificial
waterpoint availability or repeated lethal dingo control. Hopping-mice populations appear to be limited first by
habitat availability, then by food availability, then by predation. Contemporary top-predator control practices
(for protection of livestock) have little influence on hopping-mice behaviour or population dynamics. Given our
inability to constrain the effects of predation across broad scales, management actions focusing on increasing
available food and habitat (e.g. alteration of fire and herbivory) may have a greater chance of improving the
conservation status of hopping-mice and other small mammals in arid areas. Our study also reaffirms the
importance of using systematic and experimental approaches to detect true drivers of population distribution
and dynamics where multiple potential drivers operate simultaneously.

Allen, P. M., Arnold, J. G., Auguste, L., White, J., & Dunbar, J. (2018). Application of a simple headcut advance model for
gullies. Earth Surface Processes and Landforms, 43(1), 202-217. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85030213122&doi=10.1002%2fesp.4233&partnerID=
40&md5=9bd3c98a150b2c9750886fa644be9206. doi:10.1002/esp.4233
Research Tags: Water, Soil
Abstract: Gully erosion begins in streambanks and uplands as a consequence of adjustments in driving forces
on the landscape imposed by changes in land use or climate. The deleterious effects of gullies worldwide have
led to many site-specific studies of gully form and function. In the continental United States, gully erosion in
agricultural land has destroyed valuable farmland yet, prediction of gully processes remains problematic on a
national scale. This research has proposed a simple method to predict gully headcut advance. When combined
with SWAT hydrologic flow routines, the model predicted gully headcut advance with reasonable accuracy on a
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daily time step for time periods exceeding two decades. The model was tested in two distinct land resource
areas of the United States with differing climate, soils, cover and drainage. The inputs for the headcut model
have been kept simple as the model will be applied over large areas. Model inputs consist of headcut height,
headcut resistance (based on soil erodibility and a root-cover factor), and daily flow. The model is compared
with an annual time step model used in assessment of headcut advance and appears to offer a better way to
assess gully headcut advance.

Almagro, A, Oliveira, P. T. S, Nearing, M. A,, & Hagemann, S. (2017). Projected climate change impacts in rainfall
erosivity over Brazil. Scientific Reports, 7(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85027494522&doi=10.1038%2fs41598-017-08298-y
&partnerID=408md5=0bbc85396e8cc74f6b1455fc6acfc473. doi:10.1038/s41598-017-08298-y
Research Tags: Water, Soil
Abstract: The impacts of climate change on soil erosion may bring serious economic, social and environmental
problems. However, few studies have investigated these impacts on continental scales. Here we assessed the
influence of climate change on rainfall erosivity across Brazil. We used observed rainfall data and downscaled
climate model output based on Hadley Center Global Environment Model version 2 (HadGEMZ2-ES) and Model
for Interdisciplinary Research On Climate version 5 (MIROC5), forced by Representative Concentration Pathway
4.5 and 8.5, to estimate and map rainfall erosivity and its projected changes across Brazil. We estimated mean
values of 10,437 mm ha~" h=" year~ for observed data (1980-2013) and 10,089 MJ mm ha~" h~" year~" and
10,585 MJ mm ha~"h~" year~" for HadGEMZ2-ES and MIROCS5, respectively (1961-2005). Our analysis suggests
that the most affected regions, with projected rainfall erosivity increases ranging up to 109% in the period
2007-2040, are northeastern and southern Brazil. Future decreases of as much as —71% in the 2071-2099
period were estimated for the southeastern, central and northwestern parts of the country. Our results provide
an overview of rainfall erosivity in Brazil that may be useful for planning soil and water conservation, and for
promoting water and food security.

Almutairi, K. F,, Bryla, D. R., & Strik, B. C. (2017). Potential of deficit irrigation, irrigation cutoffs, and crop thinning to
maintain yield and fruit quality with less water in northern highbush blueberry. Hortscience, 52(4), 625-633.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019467019&d0oi=10.21273%2fHORTSCI11533-16&
partnerlD=408md5=fa26197c29e4b366c3fbcd02144cb50d. doi:10.21273/HORTSCI11533-16
Research Tags: Crops, Water, Weather
Abstract: Drought and mandatory water restrictions are limiting the availability of irrigation water in many
important blueberry growing regions, such as Oregon, Washington, and California. New strategies are needed
to maintain yield and fruit quality with less water. To address the issue, three potential options for reducing
water use, including deficit irrigation, irrigation cutoffs, and crop thinning, were evaluated for 2 years in a
mature planting of northern highbush blueberry (Vaccinium corymbosum L. ‘Elliott). Treatments consisted of
no thinning and 50% crop removal in combination with either full irrigation at 100% of estimated crop
evapotranspiration (ET,), deficit irrigation at 50% ET. (applied for the entire growing season), or full irrigation
with irrigation cutoff for 4-6 weeks during early (early- to late-green fruit) or late (fruit coloring to harvest)
stages of fruit development. Stem water potential was similar with full and deficit irrigation but, regardless of
crop thinning, declined by 0.5-0.6 MPa when irrigation was cutoff early and by >2.0 MPa when irrigation was
cutoff late. In one or both years, the fruiting season was advanced with either deficit irrigation or late cutoff,
whereas cutting off irrigation early delayed the season. Yield was unaffected by deficit irrigation in plants with
a full crop load but was reduced by an average of 35% when irrigation was cutoff late each year. Cutting off
irrigation early likewise reduced yield, but only in the 2nd year when the plants were not thinned, however,
early cutoff also reduced fruit soluble solids and berry weight by 7% to 24% compared with full irrigation.
Cutting off irrigation late produced the smallest and firmest fruit with the highest soluble solids and total
acidity among the treatments, as well as the slowest rate of fruit loss in cold storage. Deficit irrigation had the
least effect on fruit quality and, based on these results, appears to be the most viable option for maintaining
yield with less water in northern highbush blueberry. Relative to full irrigation, the practice reduced water use
by 2.5 ML-ha~" per season.
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Alonzo, M., Morton, D. C., Cook, B. D., Andersen, H. E., Babcock, C., & Pattison, R. (2017). Patterns of canopy and
surface layer consumption in a boreal forest fire from repeat airborne lidar. Environmental Research Letters,
12(6). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85021301898&doi=10.1088%2f1748-9326%2faabade
&partnerlD=408md5=355a38a605458040fd347ac70fa3a3cb. doi:10.1088/1748-9326/aabade
Research Tags: Forestry, Weather
Abstract: Fire in the boreal region is the dominant agent of forest disturbance with direct impacts on
ecosystem structure, carbon cycling, and global climate. Global and biome-scale impacts are mediated by burn
severity, measured as loss of forest canopy and consumption of the soil organic layer. To date, knowledge of the
spatial variability in burn severity has been limited by sparse field sampling and moderate resolution satellite
data. Here, we used pre- and post-fire airborne lidar data to directly estimate changes in canopy vertical
structure and surface elevation for a 2005 boreal forest fire on Alaska's Kenai Peninsula. We found that both
canopy and surface losses were strongly linked to pre-fire species composition and exhibited important
fine-scale spatial variability at sub-30 m resolution. The fractional reduction in canopy volume ranged from
0.61 in lowland black spruce stands to 0.27 in mixed white spruce and broadleaf forest. Residual structure
largely reflects standing dead trees, highlighting the influence of pre-fire forest structure on delayed carbon
losses from aboveground biomass, post-fire albedo, and variability in understory light environments. Median
loss of surface elevation was highest in lowland black spruce stands (0.18 m) but much lower in mixed stands
(0.02 m), consistent with differences in pre-fire organic layer accumulation. Spatially continuous depth-of-burn
estimates from repeat lidar measurements provide novel information to constrain carbon emissions from the
surface organic layer and may inform related research on post-fire successional trajectories. Spectral measures
of burn severity from Landsat were correlated with canopy (r = 0.76) and surface (r = —0.71) removal in black
spruce stands but captured less of the spatial variability in fire effects for mixed stands (canopy r = 0.56, surface
r = —=0.26), underscoring the difficulty in capturing fire effects in heterogeneous boreal forest landscapes using
proxy measures of burn severity from Landsat.

Alvarez-Berrios, N. L., Soto-Bayo, S., Holupchinski, E., Fain, S. J.,, & Gould, W. A. (2018). Correlating drought
conservation practices and drought vulnerability in a tropical agricultural system. Renewable Agriculture and
Food Systems, 33(3), 279-291. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850425618118&doi=10.1017%2fS174217051800011X
& partnerID=40&md5=beced9a1cb77940f162e125be1164cdd. doi:10.1017/S174217051800011X
Research Tags: Weather, Crops
Abstract: Recent droughts in Puerto Rico and throughout the Caribbean have emphasized the region's
agricultural vulnerability to this hazard and the increasing need for adaptation mechanisms to support
sustainable production. In this study, we assessed the geographic extent of agricultural conservation practices
incentivized by US Department of Agriculture Natural Resources Conservation Service (NRCS) and evaluated
their large-scale contribution to drought adaptability. We identified concentrations of drought-related practices
(e.g. cover crops, ponds) applied between 2000 and 2016. Using information from spatial databases and
interviews with experts, we assessed the spatial correlation between these practices and areas exposed to
drought as identified by the US Drought Monitor. Between 2000 and 2016, Puerto Rico experienced seven
drought episodes concentrated around the south, east and southeastern regions. The most profound drought
occurred between 2014 and 2016 when the island experienced 80 consecutive weeks of moderate drought, 48
of severe drought and 33 of extreme drought conditions. A total of 44 drought-related conservation practices
were applied at 6984 locations throughout 860 km2 of farmlands between 2000 and 2016 through the
NRCS-Environmental Quality Incentives Program (EQIP). Practices related to water availability were statistically
clustered along the coasts, whereas soil and plant health practices were clustered in the mountainous region.
While these concentrations strongly correlated with areas exposed to moderate drought conditions, >80% did
not coincide with areas that experienced severe or extreme drought conditions, suggesting that areas highly
exposed to drought conditions generally lacked drought preparedness assisted by EQIP. Climate projections
indicate an increase in the frequency and intensity of drought events, particularly in the eastern region of
Puerto Rico. Our analysis highlighted the need to implement more conservation practices in these areas subject
to drought intensification and exposure. Government programs intended to address vulnerabilities and enhance
capacity and resilience may not be reaching areas of highest exposure. Recommendations include raising
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producer awareness of past and future exposure and making programs more accessible to a broader audience.

Al-Yaari, A, Ducharne, A., Cheruy, F., Crow, W. T., & Wigneron, J. P. (2019). Satellite-based soil moisture provides
missing link between summertime precipitation and surface temperature biases in CMIP5 simulations over
conterminous United States. Scientific Reports, 9(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85061295084&doi=10.1038%2fs41598-018-38309-5
&partnerlD=40&md5=e0f2fb6214c152aa22dffe83510c49d2. doi:10.1038/s41598-018-38309-5
Research Tags: Soil, Weather
Abstract: Past studies have shown that climate simulations have substantial warm and dry biases during the
summer in the conterminous United States (CONUS), particularly in the central Great Plains (CGP). These
biases have critical implications for the interpretation of climate change projections, but the complex overlap of
multiple land-atmosphere feedback processes make them difficult to explain (and therefore correct). Even
though surface soil moisture (SM) is often cited as a key control variable in these processes, there are still
knowledge gaps about its specific role. Here, we use recently developed remotely sensed SM products to analyse
the link between spatial patterns of summertime SM, precipitation and air temperature biases over CONUS in
20 different CMIP5 simulations. We identify three main types of bias combinations: (i) a dry/warm bias over the
CGP region, with a significant inter-model correlation between SM and air temperature biases (R = —0.65), (i) a
wet/cold bias in NW CONUS, and (iii) a dry/cold bias in SW CONUS. Combined with irrigation patterns, these
results suggest that land-atmosphere feedbacks over the CGP are not only local but have a regional dimension,
and demonstrate the added-value of large-scale SM observations for resolving the full feed-back loop between
precipitation and temperature.

Amatya, D. M., Fialkowski, M., & Bitner, A. (2019). A Daily Water Table Depth Computing Model for Poorly Drained
Soils. Wetlands, 39(1), 39-54. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850526358068doi=10.1007%2fs13157-018-1069-7&
partnerlD=40&md5=9bd499c24ce3a4f890fd398dc71d4963. doi:10.1007/s13157-018-1069-7
Research Tags: Water, Soil
Abstract: The objective of this paper is to present a relatively simplified model to predict daily water table (WT)
by solving ordinary differential equation dWT (t)/dt = F (a5, otz a3, WTo(t), RF (t), PET (), with o, oz, a3, WTp as
parameters, and RF (rainfall) and PET (potential evapotranspiration), respectively, as inputs. The model was
calibrated and validated with WT on four poorly to moderately drained soils (Lenoir, Rains, Lynchburg, and
Goldsboro) on a forested wetland. Calibration results were in good agreement with the measured WT for all
soils, except the Goldsboro with deeper WT. r? (coefficient of determination) and NSE (Nash-Sutcliffe Efficiency)
statistics both ranged from 0.81 for the Lenoir to 0.89 and 0.87, respectively, for the Lynchburg. Average
absolute daily deviation (AADD) varied from 10.8 cm for Lenoir to 16.7 cm for Rains. The performance was
somewhat poorer, during relatively dry periods with deeper WT, yielding r? and NSE as low as 0.55 and 0.29,
respectively, for Lenoir, and large AADD for Lynchburg. Discrepancies were associated with WT overprediction
for deeper depths. The new model is capable of describing the WT for poorly drained high water table solls,
with a potential for assessing effects of land management, wetland hydrology, and climate changes.

Anache, J. A. A, Flanagan, D. C, Srivastava, A., & Wendland, E. C. (2018). Land use and climate change impacts on
runoff and soil erosion at the hillslope scale in the Brazilian Cerrado. Science of the Total Environment,
622-623, 140-151. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850357563638&doi=10.1016%2fj.scitotenv.2017.11.25
7&partnerlD=40&md5=e7ea1cc8290eabe66534baec589f1dc5. doi:10.1016/j.scitotenv.2017.11.257
Research Tags: Soil, Water
Abstract: Land use and climate change can influence runoff and soil erosion, threatening soil and water
conservation in the Cerrado biome in Brazil. The adoption of a process-based model was necessary due to the
lack of long-term observed data. Our goals were to calibrate the WEPP (Water Erosion Prediction Project)
model for different land uses under subtropical conditions in the Cerrado biome; predict runoff and soil erosion
for these different land uses, and simulate runoff and soil erosion considering climate change. We performed
the model calibration using a 5-year dataset (2012-2016) of observed runoff and soil loss in four different land
uses (wooded Cerrado, tilled fallow without plant cover, pasture, and sugarcane) in experimental plots. Selected
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soil and management parameters were optimized for each land use during the WEPP model calibration with
the existing field data. The simulations were conducted using the calibrated WEPP model components with a
100-year climate dataset created with CLIGEN (weather generator) based on regional climate statistics. We
obtained downscaled General Circulation Model (GCM) projections, and runoff and soil loss were predicted with
WEPP using future climate scenarios for 2030, 2060, and 2090 considering different Representative
Concentration Pathways (RCPs). The WEPP model had an acceptable performance for the subtropical
conditions. Land use can influence runoff and soil loss rates in a significant way. Potential climate changes,
which indicate the increase of rainfall intensities and depths, may increase the variability and rates of runoff
and soil erosion. However, projected climate changes did not significantly affect the runoff and soil erosion for
the four analyzed land uses at our location. Finally, the runoff behavior was distinct for each land use, but for
soil loss we found similarities between pasture and wooded Cerrado, suggesting that the soil may attain a
sustainable level when the land management follows conservation principles.

S. S, Fisher, D. K., Reddy, K. N., Krutz, J. L., Pinnamaneni, S. R., & Sui, R. (2019). Quantifying water and CO
<inf>2</inf> fluxes and water use efficiencies across irrigated C <inf>3</inf> and C <inf>4</inf> crops in a
humid climate. Science of the Total Environment, 663, 338-350. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85060889002&doi=10.1016%2fj.scitotenv.2018.12.47
18&partnerlD=408md5=34432bbb1e3336d9dc86d170d3e70a08. doi:10.1016/j.scitotenv.2018.12.471
Research Tags: Water, Crops, Emissions

Abstract: Underground aquifers that took millions of years to fill are being depleted due to unsustainable
water withdrawals for crop irrigation. Concurrently, atmospheric warming due to anthropogenic greenhouse
gases is enhancing demands for water inputs in agriculture. Accurate information on crop-ecosystem water use
efficiencies [EWUE, amount of CO2 removed from the soil-crop-air system per unit of water used in
evapotranspiration (ET)] is essential for developing environmentally and economically sustainable water
management practices that also help account for CO2, the most abundant of the greenhouse gases, exchange
rates from cropping systems. We quantified EWUE of corn (a C4 crop) and soybean and cotton (C3 crops) in a
predominantly clay soil under humid climate in the Lower Mississippi (MS) Delta, USA. Crop-ecosystem level
exchanges of CO2 and water from these three cropping systems were measured in 2017 using the eddy
covariance method. Ancillary micrometeorological data were also collected. On a seasonal basis, all three crops
were net sinks for CO2 in the atmosphere: corn, soybean, and cotton fixed —31,331, -23,563, and
-8856kgha-1 of CO2 in exchange for 483, 552, and 367 mm of ET, respectively (negative values show that
CO2 is fixed in the plant or removed from the air). The seasonal NEE estimated for cotton was 72% less than
corn and 62% less than soybean. Half-hourly averaged maximum net ecosystem exchange (NEE) from these
cropping systems were -33.6, =27.2, and —14.2kg CO2ha-1, respectively. Average daily NEE were —258, - 169,
and -65kg CO2 ha-1, respectively. The EWUE in these three cropping systems were 53, 43, and

24kg CO2 ha-1mm-1 of water. Results of this investigation can help in adopting crop mixtures that are
environmentally and economically sustainable, conserving limited water resources in the region.

S. S, Reddy, K. N., & Jagadamma, S. (2018). Conservation tillage impacts and adaptations in irrigated corn
production in a humid climate. Agronomy Journal, 110(6), 2673-2686. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850566319878&doi=10.2134%2fagronj2018.03.0195&
partnerlD=40&md5=3791dce0fcc6c2b505289e08ad510bd7. doi:10.2134/agronj2018.03.0195

Research Tags: Crops, Soil

Abstract: We initiated a long-term experiment in 2008 on 1.25-ha farm-scale plots to assess the production
impacts of no-till with full residue retention (NT) system over a conventional tillage (CT) system under irrigated
corn (Zea mays L.) production on a Dundee silt loam soil in a humid climate. Data collected in the experiment
from 2009 to 2015 were mainly confined to grain yield at harvest. In 2016 and 2017, additional data were
collected including soil surface crop residue mass and soil surface residue cover; corn leaf area index (LAl) and
biomass; soil water, temperature, N, C, and bulk density (Dy); and the corn phenology. In 7 out of 9 yr
(2009-17), harvested grain yields under NT were significantly lower than those harvested under CT. To
investigate the possible reasons for the yield decreases under NT, we integrated the experiment with the Root
Zone Water Quality Model to synthesize information on the various components in the system. The N loss to
runoff and deep percolation, denitrification caused by higher soil water content, and a low N mineralization
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rate caused by lower soil temperatures under NT potentially contributed to the observed grain yield decrease
under this treatment. Simulations showed that an additional N application at 40 kg ha™" at planting or a split
application of 50 kg ha™" at planting and the remaining 174 kg ha™' in the second week of May could make the
yield return under NT comparable to that under CT.

Anderegg, W. R. L, Wolf, A,, Arango-Velez, A., Choat, B, Chmura, D. J,, Jansen, S., . .. Pacala, S. (2017). Plant water
potential improves prediction of empirical stomatal models. PLoS ONE, 72(10). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85031096214&doi=10.1371%2fjournal.pone.0185481
&partnerID=40&8md5=b025979052ee04d 16f2ed380eac31147. doi:10.1371/journal.pone.0185481
Research Tags: Research, Crops
Abstract: Climate change is expected to lead to increases in drought frequency and severity, with deleterious
effects on many ecosystems. Stomatal responses to changing environmental conditions form the backbone of
all ecosystem models, but are based on empirical relationships and are not well-tested during drought
conditions. Here, we use a dataset of 34 woody plant species spanning global forest biomes to examine the
effect of leaf water potential on stomatal conductance and test the predictive accuracy of three major stomatal
models and a recently proposed model. We find that current leaf-level empirical models have consistent biases
of over-prediction of stomatal conductance during dry conditions, particularly at low soil water potentials.
Furthermore, the recently proposed stomatal conductance model yields increases in predictive capability
compared to current models, and with particular improvement during drought conditions. Our results reveal
that including stomatal sensitivity to declining water potential and consequent impairment of plant water
transport will improve predictions during drought conditions and show that many biomes contain a diversity of
plant stomatal strategies that range from risky to conservative stomatal regulation during water stress. Such
improvements in stomatal simulation are greatly needed to help unravel and predict the response of
ecosystems to future climate extremes.

Anderegg, W. R. L, Wolf, A, Arango-Velez, A, Choat, B., Chmura, D. J, Jansen, S., . .. Pacala, S. (2018). Woody plants
optimise stomatal behaviour relative to hydraulic risk. Ecology Letters, 21(7), 968-977. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85048657385&doi=10.1111%2fele.12962&partnerlD
=40&md5=454a21a228a1152d414c75ea38c51333. doi:10.1111/ele.12962
Research Tags: Forestry
Abstract: Stomatal response to environmental conditions forms the backbone of all ecosystem and carbon
cycle models, but is largely based on empirical relationships. Evolutionary theories of stomatal behaviour are
critical for guarding against prediction errors of empirical models under future climates. Longstanding theory
holds that stomata maximise fitness by acting to maintain constant marginal water use efficiency over a given
time horizon, but a recent evolutionary theory proposes that stomata instead maximise carbon gain minus
carbon costs/risk of hydraulic damage. Using data from 34 species that span global forest biomes, we find that
the recent carbon-maximisation optimisation theory is widely supported, revealing that the evolution of
stomatal regulation has not been primarily driven by attainment of constant marginal water use efficiency.
Optimal control of stomata to manage hydraulic risk is likely to have significant consequences for ecosystem
fluxes during drought, which s critical given projected intensification of the global hydrological cycle.

Andersen, J. C,, Havill, N. P., Caccone, A, & Elkinton, J. S. (2017). Postglacial recolonization shaped the genetic diversity
of the winter moth (Operophtera brumata) in Europe. Ecology and Evolution, 7(10), 3312-3323. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850171754058doi=10.1002%2fece3.28608&partnerID
=40&8md5=994e07da94e366981d9c09af9e8d7e69. doi:10.1002/ece3.2860
Research Tags: Wildlife
Abstract: Changes in climate conditions, particularly during the Quaternary climatic oscillations, have long
been recognized to be important for shaping patterns of species diversity. For species residing in the western
Palearctic, two commonly observed genetic patterns resulting from these cycles are as follows: (1) that the
numbers and distributions of genetic lineages correspond with the use of geographically distinct glacial refugia
and (2) that southern populations are generally more diverse than northern populations (the “southern
richness, northern purity” paradigm). To determine whether these patterns hold true for the widespread pest
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species the winter moth (Operophtera brumata), we genotyped 699 individual winter moths collected from 15
Eurasian countries with 24 polymorphic microsatellite loci. We find strong evidence for the presence of two
major genetic clusters that diverged ~18 to ~22 ka, with evidence that secondary contact (i.e., hybridization)
resumed ~ 5 ka along a well-established hybrid zone in Central Europe. This pattern supports the hypothesis
that contemporary populations descend from populations that resided in distinct glacial refugia. However,
unlike many previous studies of postglacial recolonization, we found no evidence for the “southern richness,
northern purity” paradigm. We also find evidence for ongoing gene flow between populations in adjacent
Eurasian countries, suggesting that long-distance dispersal plays an important part in shaping winter moth
genetic diversity. In addition, we find that this gene flow is predominantly in a west-to-east direction,
suggesting that recently debated reports of cyclical outbreaks of winter moth spreading from east to west
across Europe are not the result of dispersal.

Anderson, M,, Diak, G., Gao, F., Knipper, K, Hain, C,, Eichelmann, E,, . .. Yang, Y. (2019). Impact of insolation data
source on remote sensing retrievals of evapotranspiration over the California delta. Remote Sensing, 11(3).
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850613755778d0i=10.3390%2frs11030216&partnerl
D=40&md5=465057b2843724bb27cc58af3fb2255¢. doi:10.3390/rs11030216
Research Tags: Weather, Research
Abstract: The energy delivered to the land surface via insolation is a primary driver of evapotranspiration
(ET)—the exchange of water vapor between the land and atmosphere. Spatially distributed ET products are in
great demand in the water resource management community for real-time operations and sustainable water
use planning. The accuracy and deliverability of these products are determined in part by the characteristics
and quality of the insolation data sources used as input to the ET models. This paper investigates the practical
utility of three different insolation datasets within the context of a satellite-based remote sensing framework for
mapping ET at high spatiotemporal resolution, in an application over the Sacramento—San Joaquin Delta
region in California. The datasets tested included one reanalysis product: The Climate System Forecast
Reanalysis (CFSR) at 0.25° spatial resolution, and two remote sensing insolation products generated with
geostationary satellite imagery: a product for the continental United States at 0.2°, developed by the University
of Wisconsin Space Sciences and Engineering Center (SSEC) and a coarser resolution (1°) global Clouds and the
Earth’s Radiant Energy System (CERES) product. The three insolation data sources were compared to
pyranometer data collected at flux towers within the Delta region to establish relative accuracy. The satellite
products significantly outperformed CFSR, with root-mean square errors (RMSE) of 2.7, 1.5, and 1.4 MJ-m=2-d~"
for CFSR, CERES, and SSEC, respectively, at daily timesteps. The satellite-based products provided more accurate
estimates of cloud occurrence and radiation transmission, while the reanalysis tended to underestimate solar
radiation under cloudy-sky conditions. However, this difference in insolation performance did not translate into
comparable improvement in the ET retrieval accuracy, where the RMSE in daily ET was 0.98 and 0.94 mm d-'
using the CFSR and SSEC insolation data sources, respectively, for all the flux sites combined. The lack of a
notable impact on the aggregate ET performance may be due in part to the predominantly clear-sky conditions
prevalent in central California, under which the reanalysis and satellite-based insolation data sources have
comparable accuracy. While satellite-based insolation data could improve ET retrieval in more humid regions
with greater cloud-cover frequency, over the California Delta and climatologically similar regions in the
western U.S., the CFSR data may suffice for real-time ET modeling efforts.

Anderson, M., Gao, F., Knipper, K, Hain, C., Dulaney, W., Baldocchi, D., . . . Kustas, W. (2018). Field-scale assessment of
land and water use change over the California delta using remote sensing. Remote Sensing, 10(6). Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850489424858&doi=10.3390%2frs 10060889&partnerl
D=40&md5=8aa3dbd3d1a8acf3b31eec8a5421f538. doi:10.3390/rs10060889
Research Tags: Research
Abstract: The ability to accurately monitor and anticipate changes in consumptive water use associated with
changing land use and land management is critical to developing sustainable water management strategies in
water-limited climatic regions. In this paper, we present an application of a remote sensing data fusion
technique for developing high spatiotemporal resolution maps of evapotranspiration (ET) at scales that can be
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associated with changes in land use. The fusion approach combines ET map timeseries developed using an
multi-scale energy balance algorithm applied to thermal data from Earth observation platforms with high
spatial but low temporal resolution (e.g., Landsat) and with moderate resolution but frequent temporal
coverage (e.g., MODIS (Moderate Resolution Imaging Spectroradiometer)). The approach is applied over the
Sacramento-San Joaquin Delta region in California—an area critical to both agricultural production and
drinking water supply within the state that has recently experienced stresses on water resources due to a
multi-year (2012-2017) extreme drought. ET “datacubes” with 30-m resolution and daily timesteps were
constructed for the 2015-2016 water years and related to detailed maps of land use developed at the same
spatial scale. The ET retrievals are evaluated at flux sites over multiple land covers to establish a metric of
accuracy in the annual water use estimates, yielding root-mean-square errors of 1.0, 0.8, and 0.3 mm day~' at
daily, monthly, and yearly timesteps, respectively, for all sites combined. Annual ET averaged over the Delta
changed only 3 mm year~' between water years, from 822 to 819 mm year~', translating to an area-integrated
total change in consumptive water use of seven thousand acre-feet (TAF). Changes were largest in areas with
recorded land-use change between water years—most significantly, fallowing of crop land presumably in
response to reductions in water availability and allocations due to the drought. Moreover, the time evolution in
water use associated with wetland restoration—an effort aimed at reducing subsidence and carbon emissions
within the inner Delta—is assessed using a sample wetland chronosequence. Region-specific matrices of
consumptive water use associated with land use changes may be an effective tool for policymakers and farmers
to understand how land use conversion could impact consumptive use and demand.

Anderson, P. H., Johnsen, K. H., Butnor, J. R, Gonzalez-Benecke, C. A,, & Samuelson, L. J. (2018). Predicting longleaf

Angel, J.

pine coarse root decomposition in the southeastern US. Forest Ecology and Management, 425, 1-8. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047110479&doi=10.1016%2fj.foreco.2018.05.024&
partnerlD=40&md5=a8fbb93b2f03d17217c0f7d9c0976f6a. doi:10.1016/j.foreco.2018.05.024

Research Tags: Forestry, Soil

Abstract: Storage of belowground carbon (C) is an important component of total forest C. However,
belowground C changes temporally due to forest growth and tree mortality (natural and via harvesting) and
these fluctuations are critical for modeling C in forests under varying management regimes. To date, little
progress has been made in quantifying the rate of decay of southern pines in general, and specifically in
longleaf pine (Pinus palustris Mill) coarse root systems. Decomposition rates of lateral roots and tap roots of
longleaf pine were quantified in situ under field conditions across the species’ range to create a model for
necromass loss. The roots of 37 longleaf pine stumps were excavated from Florida, Georgia, Louisiana, and
North Carolina. The age of the trees when cut ranged from 14 to 260 years, and the time since cut ranged from
5 to 70years. Remaining lateral roots to a Tm depth plus the entire tap root were removed, dried, weighed and
analyzed for C and nitrogen (N) content. Total dry necromass of harvested roots ranged from 8 to 195 kg tree™'.
Soil C and N content at 15cm depth were significantly higher near the stump compared to half-way between
and adjacent to the nearest living longleaf pine. A regression model was developed to predict necromass loss.
The final model included years since cut, stump diameter, and average minimum monthly air temperature as
predictors (R?=0.83). For example, a 100-year-old tree would have a predicted root decomposition rate (k) of
-0.120 for lateral roots and -0.038 per year for tap roots. Results suggest that longleaf pine coarse roots persist
in the environment longer than the tap roots of loblolly pine.

R., Widhalm, M., Todey, D., Massey, R., & Biehl, L. (2017). The U2U Corn Growing Degree Day tool: Tracking
corn growth across the US Corn Belt. Climate Risk Management, 15, 73-81. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85005801895&d0i=10.1016%2fj.crm.2016.10.0028&pa
rtnerlD=408md5=f247755334674f97aae951b226f1ae00. doi:10.1016/j.crm.2016.10.002

Research Tags: Crops, Research

Abstract: The Corn Growing Degree Day (Corn GDD) tool is a web-based product that can provide decision
support on a variety of issues throughout the entire growing season by integrating current conditions, historical
climate data, and projections of Corn GDD through the end of the growing season based on both National
Weather Service computer model forecasts and climatology. The Corn GDD tool can help agricultural producers
make a variety of important decisions before and during the growing season. This support can include:
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assessing the risk of early and late frosts and freezes that can cause crop damage; comparing corn hybrid
maturity requirements and Corn GDD projections to select seed varieties and plan activities such as spraying;
guiding marketing decisions based on historical and projected Corn GDDs when considering forward crop
pricing (i.e., futures market). The Corn GDD tool provides decision support for corn producers in the central U.S.
corn-producing states. Survey results, web statistics, and user feedback indicate that this tool is being actively
used by decision makers.

Ankathi, S. K., Long, D. S., Gollany, H. T., Das, P., & Shonnard, D. (2018). Life cycle assessment of oilseed crops
produced in rotation with dryland cereals in the inland Pacific Northwest. International Journal of Life Cycle
Assessment, 1-15. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850480022428&doi=10.1007%2fs11367-018-1488-y&
partnerlD=40&md5=2a452f8f31136¢811015d685e52848a6. doi:10.1007/s11367-018-1488-y
Research Tags: Crops, Emissions
Abstract: Purpose
Oilseed crops are expected to become an important feedstock for production of renewable jet fuel. The objective
of this study is to determine the life cycle energy and greenhouse gas (GHG) emissions of several 2- and 3-year
crop rotations with cereals and oilseeds in a low precipitation environment of the inland Pacific Northwest. The
purpose is to ascertain whether cropping intensification could improve energy efficiency and reduce GHG
emissions.

Methods

A life cycle assessment (LCA) was carried out to evaluate the fossil energy and carbon footprint of nine cropping
systems characterized by different inputs applied to spring carinata [Brassica carinata (A.) Braun] and winter
canola (B. napus L.) in rotation with wheat (Triticum aevistum L.) and other cereal crops. Grain yield and field
activity data from cropping systems were acquired from a field experiment over a 5-year period. Gas emissions
were measured weekly over 2 years using static chamber methodology and laboratory gas chromatography.
Inputs for the LCA regarding fertilizers, machinery fuel use, and pesticides were from the field trials and
literature for fuel use.

Results and discussion

Emission results of winter wheat (WW) rotations are between 300 and 400 g CO2 eq. kg—1 WW, in the range
for US average WW cropping emissions (i.e., 300-600 g CO2 eq. kg—1 WW). Reduced tillage fallow
(RTF)-Winter oilseed (WO)-RTF-WW and summer fallow (SF)-WW rotation were the most promising, from a
trade-off of GHG emissions versus total crop sales over 6 years per hectare with low emissions and high sales.
The best oilseed result was 660 g CO2 eq. kg—1 for canola following RTF. Highest yields were observed when
cereal or oilseed crops were planted following RTF. Efficiency in terms of Energy Return on Energy Investment
was 3.85 for winter oilseed yields 1338.9 kg ha—-1 and 1.6 for spring oilseed yields 552.2 kg ha-1.

Conclusions

Compared to SF-WW, bioenergy oilseed cultivation may increase CO2 equivalent emissions in 3-year
cereal-based rotations due to increased inputs with inclusion of fallow-substitution cultivation. Fossil energy
inputs required to produce oilseed crops were smaller than the total energy in final seed and thus oilseeds have
the potential to reduce reliance on fossil fuels. Improving energy efficiency and encouraging adoption by
growers will depend on ability to enhance agronomic performance with higher yielding, drought and cold
tolerant oilseed varieties.

Anyamba, A, Chretien, J. P, Britch, S. C,, Soebiyanto, R. P, Small, J. L, Jepsen, R,, . .. Linthicum, K. J. (2019). Global
Disease Outbreaks Associated with the 2015-2016 El Nifio Event. Scientific Reports, 9(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850615085318&d0oi=10.1038%2fs41598-018-38034-z
&partnerlD=40&8&md5=0437d98fc6caf1ead18ad18a15aef2fe. doi:10.1038/s41598-018-38034-z
Research Tags: Weather
Abstract: Interannual climate variability patterns associated with the El Nifio-Southern Oscillation
phenomenon result in climate and environmental anomaly conditions in specific regions worldwide that
directly favor outbreaks and/or amplification of variety of diseases of public health concern including
chikungunya, hantavirus, Rift Valley fever, cholera, plague, and Zika. We analyzed patterns of some disease
outbreaks during the strong 2015-2016 El Nifio event in relation to climate anomalies derived from satellite
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measurements. Disease outbreaks in multiple El Nifio-connected regions worldwide (including Southeast Asia,
Tanzania, western US, and Brazil) followed shifts in rainfall, temperature, and vegetation in which both drought
and flooding occurred in excess (14-81% precipitation departures from normal). These shifts favored ecological
conditions appropriate for pathogens and their vectors to emerge and propagate clusters of diseases activity in
these regions. Our analysis indicates that intensity of disease activity in some ENSO-teleconnected regions were
approximately 2.5-28% higher during years with El Nifio events than those without. Plague in Colorado and
New Mexico as well as cholera in Tanzania were significantly associated with above normal rainfall (p < 0.05),
while dengue in Brazil and southeast Asia were significantly associated with above normal land surface
temperature (p < 0.05). Routine and ongoing global satellite monitoring of key climate variable anomalies
calibrated to specific regions could identify regions at risk for emergence and propagation of disease vectors.
Such information can provide sufficient lead-time for outbreak prevention and potentially reduce the burden
and spread of ecologically coupled diseases.

Aradhya, M,, Velasco, D., Ibrahimov, Z,, Toktoraliev, B., Maghradze, D., Musayev, M., . . . Preece, J. E. (2017). Genetic
and ecological insights into glacial refugia of walnut (Juglans regia L.). PLoS ONE, 12(10). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85031289221&doi=10.1371%2fjournal.pone.0185974
&partnerlD=408md5=0ffc0d8605aa012e590e247c96e80e79. doi:10.1371/journal.pone.0185974
Research Tags: Forestry
Abstract: The distribution and survival of trees during the last glacial maximum (LGM) has been of interest to
paleoecologists, biogeographers, and geneticists. Ecological niche models that associate species occurrence and
abundance with climatic variables are widely used to gain ecological and evolutionary insights and to predict
species distributions over space and time. The present study deals with the glacial history of walnut to address
questions related to past distributions through genetic analysis and ecological modeling of the present, LGM
and Last Interglacial (LIG) periods. A maximum entropy method was used to project the current walnut
distribution model on to the LGM (21-18 kyr BP) and LIG (130-116 kyr BP) climatic conditions. Model tuning
identified the walnut data set filtered at 10 km spatial resolution as the best for modeling the current
distribution and to hindcast past (LGM and LIG) distributions of walnut. The current distribution model
predicted southern Caucasus, parts of West and Central Asia extending into South Asia encompassing northern
Afghanistan, Pakistan, northwestern Himalayan region, and southwestern Tibet, as the favorable climatic niche
matching the modern distribution of walnut. The hindcast of distributions suggested the occurrence of walnut
during LGM was somewhat limited to southern latitudes from southern Caucasus, Central and South Asian
regions extending into southwestern Tibet, northeastern India, Himalayan region of Sikkim and Bhutan, and
southeastern China. Both CCSM and MIROC projections overlapped, except that MIROC projected a significant
presence of walnut in the Balkan Peninsula during the LGM. In contrast, genetic analysis of the current walnut
distribution suggested a much narrower area in northern Pakistan and the surrounding areas of Afghanistan,
northwestern India, and southern Tajikistan as a plausible hotspot of diversity where walnut may have survived
glaciations. Overall, the findings suggest that walnut perhaps survived the last glaciations in several refugia
across a wide geographic area between 30° and 45° North latitude. However, humans probably played a
significant role in the recent history and modern distribution of walnut.

Araya, A, Kisekka, 1., Lin, X, Vara Prasad, P. V., Gowda, P. H., Rice, C., & Andales, A. (2017). Evaluating the impact of
future climate change on irrigated maize production in Kansas. Climate Risk Management, 17, 139-154.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85027103239&doi=10.1016%2fj.crm.2017.08.0018&pa
rtnerlD=408&md5=787a35e8df5c88098132b7c375e7dc31. doi:10.1016/j.crm.2017.08.001
Research Tags: Crops
Abstract: The United States southern and central High Plains including western Kansas are experiencing
declining ground water supplies from the Ogallala as a result of withdrawals for irrigation exceeding annual
recharge, this situation will be exacerbated by future climate change. The purpose of this simulation based
study was to 1) assess the impact of future climate change on maize (Zea mays L.) yield in western Kansas; and
2) evaluate and understand the possible impacts of climate change on maize irrigation water productivity,
transpiration, evapotranspiration and days to maturity. The Crop Estimation through Resource and
Environment Synthesis (CERES-Maize) crop model within the Decision Support System for Agrotechnology
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Armatas,

Transfer Cropping Systems Model (DSSAT-CSM) was used in combination with multiple Global Climate Models
under two Representative Concentration Pathways (RCPs), and two irrigation scenarios [full (450 mm) and
deficit (300)] under three planting dates [early (20th April), normal (5th May) and late (15th May)]. Results
showed that maize yield during the mid-21st century will decline relative to the present on average by 18—-33%
under RCP4.5 and 37-46% under RCP8.5. The yield decline might be caused mainly by shortening of the
growing period (9-18% decline in days to maturity), attributed to elevated temperatures. The reduction in
transpiration relative to the baseline reached 15% for RCP8.5 under deficit irrigation whereas the reduction was
minimal (1-7%) under full irrigation. Indicating that significant yield reductions might occur due to combined
effects of deficit irrigation and shortening of the maturity period. Yield increase due to elevated CO2
concentration [CO2] might be masked by the increased temperatures. The current study showed large disparity
in simulated yield among the various GCMs. Planting date did not substantially improve yield but there was
less simulation variability among GCMs with early planting compared to normal and late planting. There was
no substantial difference among the planting dates for water productivity, however, there was a slight tendency
of improvement in irrigation water productivity for deficit irrigation under early planting compared to normal
and late planting. Under all planting dates and RCPs, the irrigation water productivity of maize under deficit
irrigation was slightly higher than that under full irrigation. The difference in irrigation water productivity of
maize between the deficit and full irrigation was larger for early compared to normal and late planting. These
differences justify that early planting may be suitable under future climate compared to late planting even
though the simulated yield with early planting under similar RCPs and irrigation levels are not significantly
different from late planting.

C., Venn, T, & Watson, A. (2017). Understanding social-ecological vulnerability with Q-methodology: a case
study of water-based ecosystem services in Wyoming, USA. Sustainability Science, 12(1), 105-121. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-849666936358d0i=10.1007%2fs11625-016-0369-1&
partnerlD=40&md5=b6ee879ac6ca0521971d6cff2255fe34. doi:10.1007/s11625-016-0369-1

Research Tags: Water

Abstract: A broad range of participatory methods can be employed to understand the vulnerability of
social-ecological systems threatened by various drivers of change including climate change and land-use
change. Understanding this vulnerability is critical for managing natural resources, particularly water resources
that flow across jurisdictional boundaries, and support conflicting uses. This paper demonstrates
Q-methodology, a promising participatory method infrequently applied in the vulnerability context, with a case
study investigation of the vulnerability of stakeholders reliant on water-based ecosystem services derived from
the Shoshone National Forest in Wyoming, USA. The approach identified four distinct viewpoints regarding
vulnerability, including an environmental perspective, agricultural perspective, Native American perspective,
and recreation perspective. The distinct viewpoints highlighted disparate levels of importance related to 34
water benefits, such as commercial irrigation, oil and natural gas extraction, river-based fishing, and cultural
and spiritual use. A diverse range of drivers of change threatening important water benefits were also
identtified, including pollution, too much management intervention, and development of recreation
opportunities. The potential benefits of Q-methodology for vulnerability assessment include a rank-ordering
exercise that elicits preferences for tradeoffs, and statistical derivation of a small number of perspectives about
the topic.

Arnberger, A., Ebenberger, M., Schneider, 1. E,, Cottrell, S., Schlueter, A. C., von Ruschkowski, E., ... Gobster, P. H.

(2018). Visitor Preferences for Visual Changes in Bark Beetle-Impacted Forest Recreation Settings in the
United States and Germany. Environmental Management, 61(2), 209-223. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85038809329&doi=10.1007%2fs00267-017-0975-48&
partnerlD=40&md5=810fd0c9de3fb44c9e99d60a5ab829d5. doi:10.1007/s00267-017-0975-4

Research Tags: Wildlife, Forestry

Abstract: Extensive outbreaks of tree-killing insects are increasing across forests in Europe and North America
due to climate change and other factors. Yet, little recent research examines visitor response to visual changes
in conifer forest recreation settings resulting from forest insect infestations, how visitors weigh trade-offs
between physical and social forest environment factors, or how visitor preferences might differ by nationality.
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This study explored forest visitor preferences with a discrete choice experiment that photographically simulated
conifer forest stands with varying levels of bark beetle outbreaks, forest and visitor management practices, and
visitor use levels and compositions. On-site surveys were conducted with visitors to State Forest State Park in
Colorado (n = 200), Lake Bemidji State Park in Minnesota (n = 228), and Harz National Park in Germany

(n = 208). Results revealed that the condition of the immediate forest surrounding was the most important
variable influencing visitors’ landscape preferences. Visitors preferred healthy mature forest stands and disliked
forests with substantial dead wood. The number of visitors was the most important social factor influencing
visitor landscape preferences. Differences in the influence of physical and social factors on visual preferences
existed between study sites. Findings suggest that both visual forest conditions and visitor use management are
important concerns in addressing landscape preferences for beetle-impacted forest recreation areas.

Arthur, F. H. (2018). Residual efficacy of deltamethrin as assessed by rapidity of knockdown of Tribolium castaneum
on a treated surface: Temperature and seasonal effects in field and laboratory settings. Journal of Stored
Products Research, 76, 151-160. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850423236208&doi=10.1016%2fj.jspr.2018.02.0018&pa
rtnerlD=408&md5=73fa96e53fa21583d26966138a1c8f69. doi:10.1016/j.jspr.2018.02.001
Research Tags: Crops
Abstract: Concrete arenas were treated with the pyrethroid deltamethrin at rates of 8, 16, and 24 mg active
ingredient [All/m2, and held either in a chamber set at 27 °C, inside a non-climate controlled interior building,
or the floor of an empty grain bin. Bioassays of the arenas were conducted post-treatment by exposing
mixed-sex adult Tribolium castaneum Herbst and assessing knockdown every 30 min for 3 h. Four separate
trials were conducted, two during Autumn of 2015 and 2016 and two during Summer of 2016 and 2017.
Knockdown did not increase with increasing application rate. Equations were fit to the combined rate data at
each residual bioassay week for each location, and mean data were also compared to determine differences in
knockdown at different times among the arenas held in the different locations. During Summer, knockdown
was generally slower after two weeks on arenas held inside the grain bin compared to arenas held inside the
building or inside the chamber. The arenas inside the bin experienced more hours of temperature above 32.2 °C
during Summer compared to arenas inside the building or chamber. These extra hours of high temperature
accumulation could have contributed to increased degradation of the residues, resulting in slower knockdown.
During Autumn rapidity of knockdown was generally similar on arenas held in all three locations. In all trials,
the total hours of temperature accumulation were far greater in the chamber compared to the building or the
grain bin, but this had little effect on efficacy. Managers can use this information to more precisely apply
deltamethrin, either as a pre-binning treatment inside a grain bin or elevator silo or as a residual treatment
inside a milling or production facility.

Asbjornsen, H., Campbell, J. L, Jennings, K. A., Vadeboncoeur, M. A,, Mcintire, C., Templer, P. H., ... Rustad, L. E. (2018).
Guidelines and considerations for designing field experiments simulating precipitation extremes in forest
ecosystems. Methods in Ecology and Evolution, 9(12), 2310-2325. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850555270258d0i=10.1111%2f2041-210X.13094&pa
rtnerlD=408md5=36d894cf651601900396082eab5a8a8c. doi:10.1111/2041-210X.13094
Research Tags: Research, Forestry
Abstract: Precipitation regimes are changing in response to climate change, yet understanding of how forest
ecosystems respond to extreme droughts and pluvials remains incomplete. As future precipitation extremes will
likely fall outside the range of historical variability, precipitation manipulation experiments (PMEs) are critical
to advancing knowledge about potential ecosystem responses. However, few PMEs have been conducted in
forests compared to short-statured ecosystems, and forest PMEs have unique design requirements and
constraints. Moreover, past forest PMEs have lacked coordination, limiting cross-site comparisons. Here, we
review and synthesize approaches, challenges, and opportunities for conducting PMEs in forests, with the goal
of guiding design decisions, while maximizing the potential for coordination.

We reviewed 63 forest PMEs at 70 sites world-wide. Workshops, meetings, and communications with
experimentalists were used to generate and build consensus around approaches for addressing the key
challenges and enhancing coordination.

Past forest PMEs employed a variety of study designs related to treatment level, replication, plot and
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infrastructure characteristics, and measurement approaches. Important considerations for establishing new
forest PMEs include: selecting appropriate treatment levels to reach ecological thresholds; balancing cost,
logistical complexity, and effectiveness in infrastructure design; and preventing unintended water subsidies.
Response variables in forest PMEs were organized into three broad tiers reflecting increasing complexity and
resource intensiveness, with the first tier representing a recommended core set of common measurements.

Differences in site conditions combined with unique research questions of experimentalists necessitate
careful adaptation of guidelines for forest PMEs to balance local objectives with coordination among
experiments. We advocate adoption of a common framework for coordinating forest PME design to enhance
cross-site comparability and advance fundamental knowledge about the response and sensitivity of diverse
forest ecosystems to precipitation extremes.

Asem-Hiablie, S., Battagliese, T., Stackhouse-Lawson, K. R,, & Alan Rotz, C. (2019). A life cycle assessment of the
environmental impacts of a beef system in the USA. International Journal of Life Cycle Assessment, 24(3),
441-455. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850477951638&doi=10.1007%2fs11367-018-1464-6&
partnerlD=40&md5=101e6b9b1e3a26bf9799c45a23d30212. doi:10.1007/s11367-018-1464-6
Research Tags: Livestock, Water, Emissions
Abstract: Purpose
The need to assess the sustainability attributes of the United States beef industry is underscored by its
importance to food security locally and globally. A life cycle assessment (LCA) of the US beef value chain was
conducted to develop baseline information on the environmental impacts of the industry includ'ing metrics of
the cradle-to-farm gate (feed production, cow-calf, and feedlot operations) and post-farm gate (packing,
case-ready, retail, restaurant, and consumer) segments.

Methods

Cattle production (cradle-to-farm gate) data were obtained using the integrated farm system model (IFSM)
supported with production data from the Roman L. Hruska US Meat Animal Research Center (USMARC).
Primary data for the packing and case-ready phases were obtained from packers that jointly processed nearly
60% of US beef while retail and restaurant primary data represented 8 and 6%, respectively, of each sector.
Consumer data were obtained from public databases and literature. The functional unit or consumer benefit
(CB) was 1 kg of consumed, boneless, edible beef. The relative environmental impacts of processes along the
full beef value chain were assessed using a third party validated BASF Corporation Eco-Efficiency Analysis
methodology.

Results and discussion

Value chain LCA results indicated that the feed and cattle production phases were the largest contributors to
most environmental impact categories. Impact metrics included water emissions (7005 L diluted water eq/CB),
cumulative energy demand (1110 MJ/CB), and land use (47.4 m2a eq/CB). Air emissions were acidification
potential (726 g SO2 eq/CB), photochemical ozone creation potential (146.5 g C2H4 eq/CB), global warming
potential (48.4 kg CO2 eq/CB), and ozone depletion potential (1686 ug CFC11 eq/CB). The remaining metrics
calculated were abiotic depletion potential (10.3 mg Ag eq/CB), consumptive water use (2558 L eq/CB), and
solid waste (369 g municipal waste eq/CB). Of the relative points adding up to 1 for each impact category, the
feed phase contributed 0.93 to the human toxicity potential.

Conclusions

This LCA is the first of its kind for beef and has been third party verified in accordance with ISO 14040:2006a
and 14044:2006b and 14045:2012 standards. An expanded nationwide study of beef cattle production is now
being performed with region-specific cattle production data aimed at identifying region-level benchmarks and
opportunities for further improvement in US beef sustainability.

Ashworth, A. J., DeBruyn, J. M., Allen, F. L, Radosevich, M., & Owens, P. R. (2017). Microbial community structure is
affected by cropping sequences and poultry litter under long-term no-tillage. Soil Biology and Biochemistry,
114, 210-219. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850263515998doi=10.1016%2fj.s0ilbio.2017.07.019&
partnerlD=40&md5=3c70ae525505ed2a9896e57fbc8823ae. doi:10.1016/j.s0ilbio.2017.07.019
Research Tags: Soil, Crops
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Abstract: Soil microorganisms play essential roles in soil organic matter dynamics and nutrient cycling in
agroecosystems and have been used as soil quality indicators. The response of soil microbial communities to
land management is complex and the long-term impacts of cropping systems on soil microbes is largely
unknown. Therefore, changes in soil bacterial community composition were assessed in response to cropping
sequences and bio-covers at long-term no-tillage sites. Main effects of four different cropping sequences of corn
(Zea mays L.), cotton (Gossypium hirsutum L.), and soybean (Glycine max L.) were rotated in four year phases
for 12-yrs at two Tennessee Research and Education Centers in a randomized complete block design with
split-block treatments of four winter bio-covers: hairy vetch (Vicia villosa L.), wheat (Triticum aestivum L.),
poultry litter, and a fallow control. Using lllumina high-throughput sequencing of 16S rRNA genes, bacterial
community composition was determined. Composition, diversity, and relative abundance of specific taxa were
correlated per cropping system, bio-cover, and their interaction. We found that i) richness and diversity varied
temporally and spatially, coinciding with soil carbon, pH, nutrient levels, and climatic variability; ii) community
composition varied by cropping system, with continuous corn, soybean, and the corn-soybean rotation
presenting a hybrid of the continuous corn and soybean communities;, however, continuous cotton resulted in
the most varied assemblage; iii) bio-covers asserted the greatest influence on microbial communities;
specifically poultry litter treatments differed from cover crops (all of which received inorganic-N). Consequently,
microbial diversity was greatest under nutrient rich bio-covers (poultry litter) and high residue producing, less
pesticide-intensive cropping sequences (soybean and corn compared to cotton), suggesting a more dynamic soil
ecology under these no-till cropping systems. This suggests that nutrient management (inorganic fertilizers vs.
animal manure) and greater crop rotations (within 4-yr phases) may directly drive phylogenetic community
structure and subsequent ecosystem services across agricultural landscapes.

Ashworth, A. J., Toler, H. D., Allen, F. L, & Auge, R. M. (2018). Global meta-analysis reveals agro-grassland productivity
varies based on species diversity over time. PLoS ONE, 13(7). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85049648489&doi=10.1371%2fjournal.pone.0200274
&partnerlD=40&md5=3883cc9f34c9a3d7e6ab1d0e053b5bf6. doi:10.1371/journal.pone.0200274
Research Tags: Grassland
Abstract: Ecological research suggests increased diversity may improve ecosystem services, as well as yield
stability; however, such theories are sometimes disproven by agronomic research, particularly at higher
diversity levels. We conducted a meta-analysis on 2,753 studies in 48 articles published over the last 53 years to
test: if biological N; fixation (BNF) supplies adequate nitrogen (N) for plant growth relative to synthetic
fertilizers; how crop physiological traits affect legume-grass symbiosis; and, how cultural practices affect BNF
over a range of soils and climates overtime (in polycultures versus sole grasslands). Globally, net primary
productivity (NPP; total aboveground production response of grass and legume in higher-diversity treatments)
increased 44% via legume associations relative to sole grass controls (including both with and without N
fertilizer). Several moderating variables affected NPP including: (i) plant photosynthetic pathway (mixtures of
Cs grasses resulted in a 57% increase in NPP, whereas mixtures of C4 grasses resulted in a 31% increase;
similarly cool-season legumes increased NPP 52% compared to a 27% increase for warm-season legumes
relative to grasslands without diversity); (ii) legume life cycle [NPP response for perennial legume mixtures was
50% greater than sole grass controls, followed by a 28% increase for biennial, and a 0% increase for annual
legumes)]; and, (iii) species richness (one leguminous species in a grassland agroecosystem resulted in 52%
increase in NPP, whereas >2 legumes resulted in only 6% increases). Temporal and spatial effect sizes also
influenced facilitation, considering facilitation was greatest (114% change) in Mediterranean climates followed
by oceanic (84%), and tropical savanna (65%) environments; conversely, semiarid and subarctic systems had
lowest Rhizobium-induced changes (5 and 0% change, respectively). Facilitation of grass production by
legumes was also affected by soil texture. For example, a 122% NPP increase was observed in silt clay soils
compared to 14% for silt loam soils. Niche complementarity effects were greatest prior to 1971 (61% change),
compared to recent studies (2011-2016; -7% change), likely owing to reduced global sulfur deposition and
increased ambient temperatures overtime. These historical trends suggest potential for legume intercrops to
displace inorganic-N fertilizer and sustainably intensify global NPP. Results herein provide a framework for
ecologists and agronomists to improve crop diversification systems, refine research goals, and heighten BNF
capacities in agro-grasslands.
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Aspinwall, M. J,, Fay, P. A, Hawkes, C. V., Lowry, D. B., Khasanova, A, Bonnette, J.,, ... Juenger, T. E. (2017). Intraspecific
variation in precipitation responses of a widespread C<inf>4</inf> grass depends on site water limitation.
Journal of Plant Ecology, 10(2), 310-321. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85025072848&doi=10.1093%2fjpe%2frtw0408&partn
erlD=40&md5=f1e1414f6c218cb3fa952da1b0c01088. doi:10.1093/jpe/rtw040
Research Tags: Weather, Grassland
Abstract: Variation in precipitation strongly influences plant growth, species distributions and genetic diversity.
Intraspecific variation in phenotypic plasticity, the ability of a genotype to alter its growth, morphology or
physiology in response to the environment, could influence species responses to changing precipitation and
climate change. Despite this, the patterns and mechanisms of intraspecific variation in plasticity to variable
precipitation, and the degree to which genotype responses to precipitation are influenced by variation in
edaphic conditions, remain poorly understood. Thus, we determined whether genotypes of a widespread C4
grass (Panicum virgatum L., switchgrass) varied in aboveground productivity in response to changes in
precipitation, and if site edaphic conditions modified genotype aboveground productivity responses to
precipitation. We also determined if genotype productivity responses to precipitation are related to plasticity in
underlying growth and phenological traits.

Nine P. virgatum genotypes originating from an aridity gradient were grown under four treatments spanning
the 10th to the 90th percentiles of annual precipitation at two sites in central Texas: one site with deep,
fine-textured soils and another site with shallow, coarse-textured soils. We measured volumetric soil water
content (VWC), aboveground net primary productivity (ANPP), tiller production (tiller number), average tiller
mass, canopy height, leaf area index (LAl) and flowering time on all plants at both sites and examined
genotype responses to changes in precipitation.

Across precipitation treatments, VWC was 39% lower and more variable at the site with shallow,
coarse-textured soils compared to the site with deep, fine-textured soils. ANPP averaged across genotypes and
precipitation treatments was also 103% higher at the site with deep, fine-textured solils relative to the site with
shallow, coarse-textured soils, indicating substantial differences in site water limitation. Where site water
limitation was higher, ANPP of most genotypes increased with increasing precipitation. Where site water
limitation was less, genotypes expressed variable plasticity in response to precipitation, from no change to
almost a 5-fold increase in ANPP with increasing precipitation. Genotype ANPP increased with greater tiller
mass, LAl and later flowering time at both sites, but not with tiller number at either site. Genotype ANPP
plasticity increased with genotype tiller mass and LAl plasticity at the site with deep, fine-textured soils, and
only with genotype tiller mass plasticity at the site with shallow, coarse-textured soils. Thus, variation in
genotype ANPP plasticity was explained primarily by variation in tiller and leaf growth. Genotype ANPP
plasticity was not associated with temperature or aridity at the genotype’s origin. Edaphic factors such as soil
depth and texture may alter genotype ANPP responses to precipitation, and the underlying growth traits
contributing to the ANPP response. Thus, edaphic factors may contribute to spatial variation in genotype
performance and success under altered precipitation.

Assmann, J. J., Myers-Smith, |. H., Phillimore, A. B,, Bjorkman, A. D., Ennos, R. E., Prevéy, J. S., ... Hollister, R. D. (2019).
Local snow melt and temperature—but not regional sea ice—explain variation in spring phenology in coastal
Arctic tundra. Global Change Biology, 25(7), 2258-2274. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85065038419&doi=10.1111%2fgcb.14639&partner|D
=40&8md5=38fab42a7f8e7d70b17825d2db9f4b88. doi:10.1111/gcb.14639
Research Tags: Water
Abstract: The Arctic is undergoing dramatic environmental change with rapidly rising surface temperatures,
accelerating sea ice decline and changing snow regimes, all of which influence tundra plant phenology. Despite
these changes, no globally consistent direction of trends in spring phenology has been reported across the
Arctic. While spring has advanced at some sites, spring has delayed or not changed at other sites, highlighting
substantial unexplained variation. Here, we test the relative importance of local temperatures, local snow melt
date and regional spring drop in sea ice extent as controls of variation in spring phenology across different sites
and species. Trends in long-term time series of spring leaf-out and flowering (average span: 18 years) were
highly variable for the 14 tundra species monitored at our four study sites on the Arctic coasts of Alaska,
Canada and Greenland, ranging from advances of 10.06 days per decade to delays of 1.67 days per decade.
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Spring temperatures and the day of spring drop in sea ice extent advanced at all sites (average 1°C per decade
and 21 days per decade, respectively), but only those sites with advances in snow melt (average 5 days advance
per decade) also had advancing phenology. Variation in spring plant phenology was best explained by snow
melt date (mean effect: 0.45 days advance in phenology per day advance snow melt) and, to a lesser extent, by
mean spring temperature (mean effect: 2.39 days advance in phenology per °C). In contrast to previous studies
examining sea ice and phenology at different spatial scales, regional spring drop in sea ice extent did not
predict spring phenology for any species or site in our analysis. Our findings highlight that tundra vegetation
responses to global change are more complex than a direct response to warming and emphasize the
importance of snow melt as a local driver of tundra spring phenology.

Augustine, D. J., Blumenthal, D. M., Springer, T. L, LeCain, D. R, Gunter, S. A,, & Derner, J. D. (2018). Elevated
CO<inf>2</inf> induces substantial and persistent declines in forage quality irrespective of warming in
mixedgrass prairie. Ecological Applications, 28(3), 721-735. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85045851112&doi=10.1002%2feap.1680&partnerlD=
40&md5=1cf743a3505a625ce050d7b47c04a4f5. doi:10.1002/eap.1680
Research Tags: Grassland, Livestock
Abstract: Increasing atmospheric [CO;] and temperature are expected to affect the productivity, species
composition, biogeochemistry, and therefore the quantity and quality of forage available to herbivores in
rangeland ecosystems. Both elevated CO; (eCO;) and warming affect plant tissue chemistry through multiple
direct and indirect pathways, such that the cumulative outcomes of these effects are difficult to predict. Here,
we report on a 7-yr study examining effects of CO, enrichment (to 600 ppm) and infrared warming (+1.5°C
day/3°C night) under realistic field conditions on forage quality and quantity in a semiarid, mixedgrass prairie.
For the three dominant forage grasses, warming effects on in vitro dry matter digestibility (IVDMD) and tissue
[N] were detected only in certain years, varied from negative to positive, and were relatively minor. In contrast,
eCO; substantially reduced IVDMD (two most abundant grasses) and [N] (all three dominant grass species) in
most years, except the two wettest years. Furthermore, eCO, reduced IVDMD and [N] independent of warming
effects. Reduced IVDMD with eCO; was related both to reduced [N] and increased acid detergent fiber (ADF)
content of grass tissues. For the six most abundant forage species (representing 96% of total forage production),
combined warming and eCO; increased forage production by 38% and reduced forage [N] by 13% relative to
ambient climate. Although the absolute magnitude of the decline in IVDMD and [N] due to combined warming
and eCO, may seem small (e.g., from 63.3 to 61.1% IVDMD and 1.25 to 1.04% [N] for Pascopyrum smithi),
such shifts could have substantial consequences for the rate at which ruminants gain weight during the primary
growing season in the largest remaining rangeland ecosystem in North America. With forage production
increases, declining forage quality could potentially be mitigated by adaptively increasing stocking rates, and
through management such as prescribed burning, fertilization at low rates, and legume interseeding to
enhance forage quality.

Augustine, D. J,, Derner, J. D., Milchunas, D., Blumenthal, D., & Porensky, L. M. (2017). Grazing moderates increases in
C<inf>3</inf> grass abundance over seven decades across a soil texture gradient in shortgrass steppe.
Journal of Vegetation Science, 28(3), 562-572. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85011649670&doi=10.1111%2fjvs.12508&partnerlD
=40&8md5=b64ade8bb8f626df5b7d94ba57ef3cda. doi:10.1111/jvs. 12508
Research Tags: Livestock, Grassland
Abstract: Questions
How does long-term exclusion of cattle grazing influence plant community composition in a semi-arid
grassland? Can spatial variation in the effects of cattle grazing exclusion be explained by variation in soil
texture?

Location

Shortgrass steppe, northeast Colorado, USA, in the North American Great Plains.

Method

We used 16 long-term (72 yr) cattle exclosures to examine the effects of grazers on plant communities and
evaluate whether grazer effects interact with soil texture.

Results
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Although shortgrass steppe communities are relatively unaffected by grazing in the short-term (one to two
decades), exclusion of cattle grazing for seven decades caused a compositional shift from dominance by a C4
shortgrass (Bouteloua gracilis) to co-dominance by a C3 midgrass (Pascopyrum smithii) and B. gracilis. The
strength of this shift was highly variable across sites. Soil texture was correlated with the abundance of certain
plant species, but did not explain variation in the magnitude of grazer effects. Grazed communities contained
perennial and annual growth forms with a diversity of strategies to co-exist with grazers and B. gracilis.
Ungrazed communities included increased abundance of annual, ruderal forbs and three woody plant species.
Grazing effects occurred against a backdrop of changing plant communities: during the past seven decades, C3
perennial graminoids and sub-shrubs have increased in relative abundance in both grazed and ungrazed
communities.

Conclusions

Our long-term experiment shows that community responses to grazing in this semi-arid grassland occur very
slowly, but are predictable, with C4 shortgrasses eventually giving way to taller C3 grasses and ruderal forbs.
Spatial variation in grazing effects across sites (and lack of a relationship with soil texture) may reflect the
importance of fine-scale heterogeneity in C3 grass abundance, and the slow rate at which taller C3 grasses can
coalesce into mono-dominant patches that outcompete C4 shortgrasses. Increased abundance of C3 species
over the past seven decades, both in the presence and absence of grazing, may be related to recovery from the
severe drought and dust storms of the 1930s as well as enhanced growth of C3 plants under increasing
atmospheric [CO2].

Averyt, K, Derner, J. D, Dilling, L., Guerrero, R., Joyce, L, McNeeley, S., . .. Travis, W. (2018). Regional climate response
collaboratives: Multi-institutional support for climate resilience. Bulletin of the American Meteorological
Society, 99(5), 891-898. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85048027891&d0i=10.1175%2fBAMS-D-17-0183.1&
partnerlD=40&md5=64ccc4241fe08b2f60a31030b3e9dc17. doi:10.1175/BAMS-D-17-0183.1
Research Tags: Research
Abstract: Federal investments by U.S. agencies to enhance climate resilience at regional scales grew over the
past decade (2010s). To maximize efficiency and effectiveness in serving multiple sectors and scales, it has
become critical to leverage existing agency-specific research, infrastructure, and capacity while avoiding
redundancy. We discuss lessons learned from a multi-institutional “regional climate response collaborative”
that comprises three different federally supported climate service entities in the Rocky Mountain west and
northern plains region. These lessons include leveraging different strengths of each partner, creating deliberate
mechanisms to increase cross-entity communication and joint ownership of projects, and placing a common
priority on stakeholder-relevant research and outcomes. We share the conditions that fostered successful
collaboration, which can be transferred elsewhere, and suggest mechanisms for overcoming potential barriers.
Synergies are essential for producing actionable research that informs climate-related decisions for
stakeholders and ultimately enhances climate resilience at regional scales.

Avila-Carrasco, J. R, Jinez-Ferreira, H. E.,, Gowda, P. H., Steiner, J. L, Moriasi, D. N., Starks, P. J., . .. Bautista-Capetillo, C.
(2018). Evaluation of Satellite-Derived Rainfall Data for Multiple Physio-Climatic Regions in the Santiago
River Basin, Mexico. Journal of the American Water Resources Association, 54(5), 1068-1086. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850509166298&d0i=10.1111%2f1752-1688.12672&pa
rtnerlD=408md5=9557690f24f527302c8260eb87a20260. doi:10.1111/1752-1688.12672
Research Tags: Research, Weather
Abstract: Assessment of water resources requires reliable rainfall data, and rain gauge networks may not
provide adequate spatial representation due to limited point measurements. The Tropical Rainfall Measuring
Mission (TRMM) provides rainfall data at global scale, and has been used with good results. However, TRMM
data are an indirect measurement of rainfall, and therefore must be validated for its proper use. In this work, a
validation scheme was designed and implemented to compare the TRMM Version 7 (V7) monthly rainfall
product at different time frames with data measured in two hydrologic subregions of the Santiago River Basin
(SRB) in Mexico: Rio Alto Santiago and Rio Bajo Santiago (RBS). Additionally, three physio-climatic regions
provide an assessment of the interplay of topography, distance from coastal regions, and seasonal weather
patterns on the correspondence between both datasets. The TRMM V7 rainfall product exhibited good
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agreement with the rain gauge data particularly for the RBS and for the whole SRB during wettest summer and
autumn seasons. However, strong regional dependence was observed due to differences in climate and
topography. Overall, in spite of some noted underestimations, the monthly TRMM V7 rainfall product was
found to provide useful information that can be used to complement limited monitoring as is the case of RBS.
An improved combined rainfall product could be generated and thus gaining the most benefits from both data
sources.

Avila-Quezada, G. D., Esquivel, J. F,, Silva-Rojas, H. V., Leyva-Mir, S. G., Garcia-Avila, C. )., Quezada-Salinas, A, . ..
Melgoza-Castillo, A. (2018). Emerging plant diseases under a changing climate scenario: Threats to our
global food supply. Emirates Journal of Food and Agriculture, 30(6), 443-450. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85052134160&doi=10.9755%2fejfa.2018.v30.i6.1715
&partnerlD=40&md5=d47f68b64e849f74a44538717d090a3f. doi:10.9755/ejfa.2018.v30.i6.1715
Research Tags: Crops, Forestry
Abstract: This review highlights the impact of emerging diseases; emerging diseases and pathogen dispersion;
disease spread; and possible causes contributing to the emergence of pathogens. Some diseases are caused by
potentially dangerous pathogens that have led changes in humanity. Despite our efforts in the fight against
these dangerous pathogens; the influences of natural phenomena such as hurricanes or strong winds that
disperse pathogens remain. However, some actions such as investment in research priorities that are focused on
quarantined pathogens and official regulations can help in disease prevention. We discuss emerging diseases as
a threat to crops, identify future research areas, and encourage the establishment of research networks focused
on quarantine pathogens to address the problem and minimize risks.

Babst, F., Bodesheim, P., Charney, N., Friend, A. D., Girardin, M. P., Klesse, S., . .. Evans, M. E. K. (2018). When tree rings
go global: Challenges and opportunities for retro- and prospective insight. Quaternary Science Reviews, 197,
1-20. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85051103830&doi=10.1016%2fj.quascirev.2018.07.00
9&partnerlD=40&md5=c0d09f4846927c7620ff853b741f0e8f. doi:10.1016/j.quascirev.2018.07.009
Research Tags: Forestry, Research
Abstract: The demand for large-scale and long-term information on tree growth is increasing rapidly as
environmental change research strives to quantify and forecast the impacts of continued warming on forest
ecosystems. This demand, combined with the now quasi-global availability of tree-ring observations, has
inspired researchers to compile large tree-ring networks to address continental or even global-scale research
questions. However, these emergent spatial objectives contrast with paleo-oriented research ideas that have
guided the development of many existing records. A series of challenges related to how, where, and when
samples have been collected is complicating the transition of tree rings from a local to a global resource on the
question of tree growth. Herein, we review possibilities to scale tree-ring data (A) from the sample to the whole
tree, (B) from the tree to the site, and (C) from the site to larger spatial domains. Representative tree-ring
sampling supported by creative statistical approaches is thereby key to robustly capture the heterogeneity of
climate-growth responses across forested landscapes. We highlight the benefits of combining the temporal
information embedded in tree rings with the spatial information offered by forest inventories and earth
observations to quantify tree growth and its drivers. In addition, we show how the continued development of
mechanistic tree-ring models can help address some of the non-linearities and feedbacks that complicate
making inference from tree-ring data. By embracing scaling issues, the discipline of dendrochronology will
greatly increase its contributions to assessing climate impacts on forests and support the development of
adaptation strategies.

Baez-Gonzalez, A. D., de Jesus Torres-Meza, M., Royo-Marquez, M. H., & Kiniry, J. R. (2018). Climate variability and
trends in climate extremes in the priority conservation area El Tokio and adjacent areas in northeastern
Mexico. Weather and Climate Extremes, 22, 36-47. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850581659728&doi=10.1016%2fj.wace.2018.10.001&p
artnerlD=40&8md5=9092cf692945588663b1365cc8c9de5. doi:10.1016/j.wace.2018.10.001
Research Tags: Grassland
Abstract: £l Tokio, a priority conservation area in Mexico and North America, and its adjacent areas hold the
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world's last remaining colonies of the Mexican Black-tailed Prairie Dog (Cynomys mexicanus) and serve as
home to over 250 bird species, including global wintering grassland birds of high conservation concern, and
other rare, endemic and endangered species of flora and fauna. While alarming changes in distribution and
migration patterns of species existing in the study area have been reported, studies on the role of climate in
these changes are scarce, partly because of the lack of climate information. To fill this gap, this study defined
the climate types and eight bioclimatic variables of five ecoregions within and adjacent to El Tokio and
analyzed climate indices showing trends of climate extremes, using 30-year climate data and the software
RClimDex 1.0RCs. Results showed climate variability in the study area, with 14 climate types, mostly arid and
semi-arid. The analysis of bioclimatic variables showed that the Plains of Zacatecano-Potosino Plateau
ecoregion, which contains prairie dog colonies, had the highest annual and mean temperature in the most
humid, driest and hottest trimesters of the year; its precipitation had lower seasonality in relation to other
ecoregions. Climate indices to detect trends in climate extremes showed greater intensity in precipitation, but
also longer dry intervals during the year in the Plains of Zacatecano-Potosno Plateau, while the adjacent Sierra
with Forests ecoregion, which borders some colonies, showed trends of warmer winters, summers with fewer
days with high minimum temperatures, and precipitation that was less in amount and intensity. The generated
climate datasets and analyses contribute essential input for climate change studies and for biological studies
and conservation programs for the species and ecosystems present in the biologically rich study area, some of
which are greatly threatened and of international concern.

Baez-Gonzalez, A. D, Kiniry, J. R, Meki, M. N., Williams, J. R., Alvarez Cilva, M., Ramos Gonzalez, J. L., & Magallanes
Estala, A. (2018). Potential impact of future climate change on sugarcane under dryland conditions in Mexico.
Journal of Agronomy and Crop Science, 204(5), 515-528. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85044948765&doi=10.1111%2fjac.12278&partnerID
=40&8md5=91e64be478b378e9bff4d75ffabd5f15. doi:10.1111/jac.12278
Research Tags: Crops
Abstract: Assessments of impacts of future climate change on widely grown sugarcane varieties can guide
decision-making and help ensure the economic stability of numerous rural households. This study assessed the
potential impact of future climatic change on sugarcane grown under dryland conditions in Mexico and
identified key climate factors influencing yield. The Agricultural Land Management Alternatives with Numerical
Assessment Criteria (ALMANAC) model was used to simulate sugarcane growth and yield under current and
future climate conditions. Management, soil and climate data from farm sites in Jalisco (Pacific Mexico) and
San Luis Potosi (Northeastern Mexico) were used to simulate baseline yields. Baseline climate was developed
with 30-year historical data from weather stations close to the sites. Future climate for three decadal periods
(2021-2050) was constructed by adding forecasted climate values from downscaled outputs of global
circulation models to baseline values. Climate change impacts were assessed by comparing baseline yields with
those in future decades under the A2 scenario. Results indicate positive impacts of future climate change on
sugarcane yields in the two regions, with increases of 1%-13% (0.6—-8.0 Mg/ha). As seen in the multiple
correlation analysis, evapotranspiration explains 77% of the future sugarcane yield in the Pacific Region, while
evapotranspiration and number of water and temperature stress days account for 97% of the future yield in the
Northeastern Region. The midsummer drought (canicula) in the Pacific Region is expected to be more intense
and will reduce above-ground biomass by 5%-13% (0.5-1.7 Mg/ha) in July-August. Harvest may be advanced
by 1-2 months in the two regions to achieve increases in yield and avoid early flowering that could cause
sucrose loss of 0.49 Mg ha-1 month-1. Integrating the simulation of pest and diseases under climate change
in crop modelling may help fine-tune yield forecasting.

Bai, W. N,, Yan, P. C, Zhang, B. W., Woeste, K. E., Lin, K., & Zhang, D. Y. (2018). Demographically idiosyncratic
responses to climate change and rapid Pleistocene diversification of the walnut genus Juglans
(Juglandaceae) revealed by whole-genome sequences. New Phytologist, 217(4), 1726-1736. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85035205210&d0oi=10.1111%2fnph.14917&partnerlD
=408md5=081839b06211cbc23f73c852d92811b6. doi:10.1111/nph.14917
Research Tags: Forestry
Abstract: Whether species demography and diversification are driven primarily by extrinsic environmental
changes such as climatic oscillations in the Quaternary or by intrinsic biological interactions like coevolution

28



between antagonists is a matter of active debate. In fact, their relative importance can be assessed by tracking
past population fluctuations over considerable time periods.

We applied the pairwise sequentially Markovian coalescent approach on the genomes of 11 temperate
Juglans species to estimate trajectories of changes in effective population size (Ne) and used a
Bayesian-coalescent based approach that simultaneously considers multiple genomes (G-PhoCS) to estimate
divergence times between lineages.

Ne curves of all study species converged 1.0 million yr ago, probably reflecting the time when the walnut
genus last shared a common ancestor. This estimate was confirmed by the G-PhoCS estimates of divergence
times. But all species did not react similarly to the dramatic climatic oscillations following early Pleistocene
cooling, so the timing and amplitude of changes in Ne differed among species and even among conspecific
lineages.

The population histories of temperate walnut species were not driven by extrinsic environmental changes
alone, and a key role was probably played by species-specific factors such as coevolutionary interactions with
specialized pathogens.

Bailey, V. L., Bond-Lamberty, B., DeAngelis, K., Grandy, A. S., Hawkes, C. V., Heckman, K., . .. Wallenstein, M. D. (2018).
Soil carbon cycling proxies: Understanding their critical role in predicting climate change feedbacks. Global
Change Biology, 24(3), 895-905. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85042143469&doi=10.1111%2fgcb.13926&partner|D
=40&8md5=b631331c730d405f95b763c80b0b4b43. doi:10.1111/gcb.13926
Research Tags: Soil
Abstract: The complexity of processes and interactions that drive soil C dynamics necessitate the use of proxy
variables to represent soil characteristics that cannot be directly measured (correlative proxies), or that
aggregate information about multiple soil characteristics into one variable (integrative proxies). These proxies
have proven useful for understanding the soil C cycle, which is highly variable in both space and time, and are
now being used to make predictions of the fate and persistence of C under future climate scenarios. However,
the C pools and processes that proxies represent must be thoughtfully considered in order to minimize
uncertainties in empirical understanding. This is necessary to capture the full value of a proxy in model
parameters and in model outcomes. Here, we provide specific examples of proxy variables that could improve
decision-making, and modeling skill, while also encouraging continued work on their mechanistic
underpinnings. We explore the use of three common soil proxies used to study soil C cycling: metabolic
quotient, clay content, and physical fractionation. We also consider how emerging data types, such as
genome-sequence data, can serve as proxies for microbial community activities. By examining some broad
assumptions in soil C cycling with the proxies already in use, we can develop new hypotheses and specify
criteria for new and needed proxies.

Bajracharya, R. M., Lal, R,, & Kimble, J. M. (2018). Soil organic carbon distribution in aggregates and primary particle
fractions as influenced by erosion phases and landscape position. In Soil Processes and the Carbon Cycle (pp.
353-367).

Research Tags: Soil
No Abstract

Baker, J. M., & Griffis, T. J. (2017). Feasibility of recycling excess agricultural nitrate with electrodialysis. Journal of
Environmental Quality, 46(6), 1528-1534. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85034262226&doi=10.2134%2fjeq2017.05.0215&par
tnerlD=40&md5=>5c4e72343d5e4039eedaff352fe77833. doi:10.2134/jeq2017.05.0215
Research Tags: Crops, Soil
Abstract: One of the most serious environmental problems associated with agriculture is excessive nitrate N in
waters leaving fields. It is a health hazard in drinking water and a primary cause of hypoxia in ocean waters
receiving drainage from agricultural regions. Recent mitigation efforts have focused on techniques that
promote denitrification—conversion of excess agricultural nitrate to N». This seems inherently wasteful since
industrial production of nitrate fertilizer from N, requires a substantial input of energy and is a major source of
greenhouse gas emissions. Thus, it is desirable to develop methods to recycle nitrate, keeping it in a form
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suitable for reuse as fertilizer. One possibility is electrodialysis, in which direct current is passed through
alternating cation- and anion-permeable membranes, creating separate streams of dilute and concentrated
water. We tested the concept under controlled conditions in a greenhouse and in a field setting on a
contaminated trout stream with nitrate N concentrations consistently above 20 mg L~'. The solar-powered field
system removed 42% of the nitrate from water passing through it and concentrated it in a tank for subsequent
application as fertilizer. The upper limit of concentration was approximately 520 mg L=, above which
precipitation of calcite limited operation. Economic analysis indicates that in comparison to denitrification
methods such as bioreactors, electrodialysis is likely to be more expensive per unit of nitrate removed. The
approach will be most feasible for situations in which nitrate concentrations are well above environmental
standards for extended periods, to maximize operating time and nitrate removal rate.

Bakker, M. G., Brown, D. W., Kelly, A. C., Kim, H. S., Kurtzman, C. P., McCormick, S. P, ... Ward, T. J. (2018). Fusarium
mycotoxins: a trans-disciplinary overview. Canadian Journal of Plant Pathology, 40(2), 161-171. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85042911939&doi=10.1080%2f07060661.2018.14337
20&partnerlD=408md5=1d82806f3b473044bba3dc1c25cf12de. doi:10.1080/07060661.2018.1433720
Research Tags: Crops
Abstract: Due to health risks and economic losses associated with mycotoxins produced by Fusarium species,
there is a compelling need for an improved understanding of these fungi from across diverse perspectives and
disciplinary approaches. In this article, we provide a transdisciplinary overview of: (i) Fusarium phylogenetics;
(i) linkages between mycotoxin biosynthetic gene clusters and chemical structures; (iii) biotransformation of
mycotoxins to reduce toxicity; (iv) Fusarium population biology; (v) genomics of secondary metabolite
production; and (vi) mycotoxigenic fusaria in a phytobiomes context. Phylogenetic studies have made
tremendous progress in delineating the species that comprise the genus Fusarium, many of which are
morphologically cryptic. Accurate species identification and a thorough understanding of the distribution of
mycotoxin biosynthetic genes among those species will facilitate control of mycotoxin contamination. The
biochemical pathways leading to the formation of several Fusarium mycotoxins have been elegantly linked
with the genes responsible for each chemical transformation during synthesis, and for most structural
differences among chemotypes. Screens for the biotransformation of mycotoxins have led to the description of
chemical modifications that impact bioactivity and have implications for monitoring and testing of the food
supply. Population biology studies have revealed the potential for introductions of foreign genotypes to alter
regional populations of mycotoxigenic fusaria. Genomic analyses have begun to reveal the complex
evolutionary history of the genes responsible for mycotoxin production, both across and within lineages.
Improved understanding of how climate variability impacts plant—Fusarium interactions and mycotoxin
accumulation is necessary for effective plant resistance. Additionally, improved understanding of interactions
between Fusarium and other members of crop microbiomes is expected to produce novel strategies for limiting
disease and mycotoxin accumulation.

Ballesteros-Possu, W., Brandle, J. R., & Schoeneberger, M. (2017). Potential of windbreak trees to reduce carbon
emissions by agricultural operations in the US. Forests, 8(5). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850184292608doi=10.3390%2ff8050138&partner|D
=40&md5=ad4ed21473e54dd877e7f564addac0189. doi:10.3390/f8050138
Research Tags: Emissions, Forestry
Abstract: Along with sequestering C in forest, trees on farms are able to contribute to greenhouse mitigation
through emission avoidance mechanisms. To evaluate the magnitude of these contributions, emission
avoidance contributions for field and farmstead windbreak designs in regions across the United States were
estimated, along with greenhouse gas (GHG) emission budgets for corn, soybean, winter wheat, and potato
operations. We looked at farming scenarios with large (600 ha), mid (300 ha), and small-size (60 ha) farms
containing farmsteads built before and after 2000, and growing different cropping systems. Windbreak
scenarios were assumed to be up to 5% of the crop area for field windbreaks, while emission avoidance for
farmstead windbreaks were assumed to provide a 10% and 25% reduction in energy usage for space
conditioning and heating, respectively. Total reduction of C equivalent (CE) emissions by windbreaks on farm
systems ranged from a low of 0.9 Mg CE year~' for a 60-ha farm with a home built before 2000 to 39.1 Mg CE
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year~! for a 600-ha farm with a home built after 2000. By reducing fossil fuel usage from farm operations,
windbreaks provide a promising strategy for reducing GHG emissions from agriculture in the USA.

Barandiaran, D., Wang, S. Y. S., & De Rose, R. J. (2017). Gridded snow water equivalent reconstruction for utah using

Barbosa,

Barrette,

forest inventory and analysis tree-ring data. Water (Switzerland), 9(6). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850206742028&doi=10.3390%2fw9060403&partnerlD
=40&md5=67fedac5b4a1ba3190ce52152f8a5aee. doi:10.3390/w9060403

Research Tags: Water, Forestry, Research

Abstract: Snowpack observations in the Intermountain West are sparse and short, making them difficult for
use in depicting past variability and extremes. This study presents a reconstruction of April 1 snow water
equivalent (SWE) for the period of 1850-1989 using increment cores collected by the U.S. Forest Service, Interior
West Forest Inventory and Analysis program (FIA). In the state of Utah, SWE was reconstructed for 38 snow
course locations using a combination of standardized tree-ring indices derived from both FIA increment cores
and publicly available tree-ring chronologies. These individual reconstructions were then interpolated to a
4-km grid using an objective analysis with elevation correction to create an SWE product. The results showed a
significant correlation with observed SWE as well as good correspondence to regional tree-ring-based drought
reconstructions. Diagnostic analysis showed statewide coherent climate variability on inter-annual and
inter-decadal time-scales, with added geographical details that would not be possible using courser
pre-instrumental proxy datasets. This SWE reconstruction provides water resource managers and forecasters
with better spatial resolution to examine past variability in snowpack, which will be important as future
hydroclimatic variability is amplified by climate change.

J. M., Asner, G. P, Hughes, R. F., & Johnson, M. T. (2017). Landscape-scale GPP and carbon density infor}
patterns and impacts of an invasive tree across wet forests of Hawaii. Ecological Applications, 27(2), 403-415.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850145484378doi=10.1002%2feap.1445&partner|D=
40&md5=00a5803a7ddae0b8849066d49199400e. doi:10.1002/eap.1445

Research Tags: Forestry

Abstract: Plant invasion typically occurs within a landscape-scale framework of abiotic and biotic conditions,
often resulting in emergent feedbacks among environment, ecosystem functions, and the dominance of invasive
species. Understanding the mechanisms underlying successful invasions is an important component of
conservation and management efforts, but this has been poorly investigated in a spatially explicit manner.
Knowing where and why invasion patterns change throughout the landscape enables managers to use
context-specific controls on the spread of invasive species. Using high-resolution airborne imaging
spectroscopy, we studied plant performance in growth within and across landscapes to examine the dominance
and spatial distribution of an invasive tree, Psidium cattleianum (strawberry guava), in heterogeneous
environmental conditions of a submontane Hawaiian tropical forest. We assessed invader performance using
the GPP ratio index, which is the relative difference in remotely sensed estimates of gross primary productivity
between canopies of guava and canopies of the invaded plant community. In addition, we used airborne LIDAR
data to evaluate the impacts of guava invasion on the forest aboveground carbon density in different
environments. Structural equation modeling revealed that substrate type and elevation above sea level interact
and amplify landscape-scale differences in productivity between the invasive species and the host plant
community (GPP ratio); differences that ultimately control levels of dominance of guava. We found shifts in
patterns of forest carbon storage based on both gradual increase of invader dominance and changes in
environmental conditions. Overall, our results demonstrate that the remotely sensed index defined as the GPP
ratio provided an innovative spatially explicit approach to track and predict the success of invasive plants based
in their canopy productivity, particularly within a landscape-scale framework of varying environmental factors
such as soils and elevation. This approach may help managers accurately predict where invaders of forests,
scrublands, or grasslands are likely to exhibit high levels of dominance before the environment is fully invaded.

M., Bélanger, L., De Grandpré, L., & Royo, A. A. (2017). Demographic disequilibrium caused by canopy gap
expansion and recruitment failure triggers forest cover loss. Forest Ecology and Management, 401, 117-124.
Retrieved from
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https://www.scopus.com/inward/record.uri?eid=2-s2.0-85023599344&doi=10.1016%2fj.foreco.2017.07.012&
partnerlD=408md5=97db58a564315793e7ba587a0979f112. doi:10.1016/j.foreco.2017.07.012

Research Tags: Forestry, Wildlife

Abstract: In the absence of large-scale stand replacing disturbances, boreal forests can remain in the
old-growth stage over time because of a dynamic equilibrium between small-scale mortality and regeneration
processes. Although this gap paradigm has been a cornerstone of forest dynamics theory and practice for
decades, evidence suggests that it could be disrupted, threatening the integrity and sustainability of continuous
forest cover. The objective of this study was to evaluate the gap dynamics in old-growth boreal forests across a
large landscape where deer populations currently exist at high abundance. We hypothesized that chronic deer
browsing is limiting recruitment, particularly of palatable species, creating a demographic disequilibrium
between canopy mortality and recruitment. We analysed understory regeneration density and distribution in
relation to canopy gap size and condition on multiple sample areas within a 360 km? area of old-growth
balsam fir (Abies balsamea [L.] Miller) forest on Anticosti Island, Canada. The combined effect of accelerating
canopy gap expansion and recruitment failure created a demographic disequilibrium important enough to
cause a loss of forest cover. The forest is now at risk of shifting to alternative successional pathways that seem
to be dependent upon gaps size. Rather than sustaining historic balsam fir composition, sucession in 57% of
gap area was more susceptible to following a pathway leading toward white spruce parklands, while sucession
in the other 43% was more susceptible to following a pathway toward white spruce forests. The occurrence of
these novel ecosystems represents a threat to biodiversity and ecosystem services that are provided by
preindustrial forests. Climate change could exacerbate these threats by allowing deer to go into as yet
unoccupied boreal forests that are driven by gap dynamics. Novel management issues will arise in these boreal
ecosystems and challenge forest managers. When the traditional approaches of identifying gaps will not work
because the forest itself is losing cover, the method we have developed will help forest managers recognize
demographic disequilibrium threatening maintenance of forests.

Barton, A. M., Keeton, W. S., & Spies, T. A. (2019). Ecology and recovery of eastern old-growth forests.
Research Tags: Forestry
No Abstract (Book): North American landscapes have been shaped by humans for millennia through fire,
agriculture, and hunting. But the arrival of Europeans several centuries ago ushered in an era of rapid
conversion of eastern forests to cities, farms, transportation networks, and second-growth woodlands. Recently,
numerous remnants of old growth have been discovered, and scientists are developing strategies for their
restoration that will foster biological diversity and reduce impacts of climate change. Forest ecologists William
Keeton and Andrew Barton bring together an edited volume that breaks new ground in our understanding of
eastern old-growth forest ecosystems and their importance for resilience in an age of rapid environmental
change. Leading experts examine topics of contemporary forest ecology across a broad geographic canvas in
the eastern United States.

Bassil, N., Bidani, A, Hummer, K., Rowland, L. J., Olmstead, J., Lyrene, P., & Richards, C. (2018). Assessing genetic
diversity of wild southeastern North American Vaccinium species using microsatellite markers. Genetic
Resources and Crop Evolution, 65(3), 939-950. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850336737808d0i=10.1007%2fs10722-017-0585-2&
partnerlD=40&md5=e87791fefadd157fdbef652577e64319. doi:10.1007/s10722-017-0585-2
Research Tags: Crops
Abstract: Wild species representatives from Northwestern, Central and Southern Florida, and neighboring U.S.
states were collected in multiple United States Department of Agriculture (USDA) exploration expeditions and
are being preserved at the USDA, Agricultural Research Service, National Clonal Germplasm Repository in
Corvallis, Oregon. Germplasm from these southeastern regions of North America is particularly vulnerable to
loss in the wild due to encroachment of human development in key habitats and biotic and abiotic stresses
from climate change. Fourteen simple sequence repeats (SSRs), previously developed from the highbush
blueberry (Vaccinium corymbosum) cultivar ‘Bluecrop’, were used to estimate genetic diversity and genetic
differentiation of 67 diploid individuals from three species, including 19 V. elliottii, 12 V. fuscatum, and 35 V.
darrowii accessions collected throughout the species’ ranges. Results from our analyses indicated that the
samples from each species could be reliably resolved using genetic distance measures with ordination and
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neighbor joining approaches. In addition, we estimated admixture among these species by using Bayesian
assignment tests, and were able to identify a mis-labeled accession of V. darrowii ‘Johnblue’, two mis-classified
accessions (CVAC 735.001 and CVAC 1223.0017), and four accessions of previously undescribed hybrid origin
(CVAC 734.001, CVAC 1721.001, CVAC 1741.001, and Florida 4B CVAC 1790). Allele composition at the 14
SSRs confirmed that Florida 4B CVAC 1790, the donor of low chilling for the southern highbush blueberry, was
the critical parent of US 74. Genetic diversity assessment and identification of these wild accessions are crucial
for optimal germplasm management and expand opportunities to utilize natural variation in breeding
programs.

Batllori, E., Parisien, M. A., Parks, S. A., Moritz, M. A,, & Miller, C. (2017). Potential relocation of climatic environments
suggests high rates of climate displacement within the North American protection network. Global Change
Biology, 23(8), 3219-3230. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85016433316&doi=10.1111%2fgcb.13663&partnerlD
=408md5=2440884495c8e4e7528039ba65354845. doi:10.1111/gcb.13663
Research Tags: Research
Abstract: Ongoing climate change may undermine the effectiveness of protected area networks in preserving
the set of biotic components and ecological processes they harbor, thereby jeopardizing their conservation
capacity into the future. Metrics of climate change, particularly rates and spatial patterns of climatic alteration,
can help assess potential threats. Here, we perform a continent-wide climate change vulnerability assessment
whereby we compare the baseline climate of the protected area network in North America (Canada, United
States, México—NAM) to the projected end-of-century climate (2071-2100). We estimated the projected pace
at which climatic conditions may redistribute across NAM (i.e., climate velocity), and identified future nearest
climate analogs to quantify patterns of climate relocation within, among, and outside protected areas. Also, we
interpret climatic relocation patterns in terms of associated land-cover types. Our analysis suggests that the
conservation capacity of the NAM protection network is likely to be severely compromised by a changing
climate. The majority of protected areas (~80%) might be exposed to high rates of climate displacement that
could promote important shifts in species abundance or distribution. A small fraction of protected areas (< 10%)
could be critical for future conservation plans, as they will host climates that represent analogs of conditions
currently characterizing almost a fifth of the protected areas across NAM. However, the majority of nearest
climatic analogs for protected areas are in nonprotected locations. Therefore, unprotected landscapes could
pose additional threats, beyond climate forcing itself, as sensitive biota may have to migrate farther than what
is prescribed by the climate velocity to reach a protected area destination. To mitigate future threats to the
conservation capacity of the NAM protected area network, conservation plans will need to capitalize on
opportunities provided by the existing availability of natural land-cover types outside the current network of
NAM protected areas.

Bauer, N., Rose, S. K., Fujimori, S., van Vuuren, D. P.,, Weyant, J., Wise, M., . .. Muratori, M. (2018). Global energy sector
emission reductions and bioenergy use: overview of the bioenergy demand phase of the EMF-33 model
comparison. Climatic Change. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850545853958d0i=10.1007%2fs10584-018-2226-y&
partnerlD=408&md5=2164f2683ef479f23f44cde7e64f7f4c. doi:10.1007/s10584-018-2226-y
Research Tags: Economics, Energy
Abstract: We present an overview of results from 11 integrated assessment models (IAMs) that participated in
the 33 study of the Stanford Energy Modeling Forum (EMF-33) on the viability of large-scale deployment of
bioenergy for achieving long-run climate goals. The study explores future bioenergy use across models under
harmonized scenarios for future climate policies, availability of bioenergy technologies, and constraints on
biomass supply. This paper provides a more transparent description of IAMs that span a broad range of
assumptions regarding model structures, energy sectors, and bioenergy conversion chains. Without emission
constraints, we find vastly different CO, emission and bioenergy deployment patterns across models due to
differences in competition with fossil fuels, the possibility to produce large-scale bio-liquids, and the flexibility of
energy systems. Imposing increasingly stringent carbon budgets mostly increases bioenergy use. A diverse set of
available bioenergy technology portfolios provides flexibility to allocate bioenergy to supply different final
energy as well as remove carbon dioxide from the atmosphere by combining bioenergy with carbon capture
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and sequestration (BECCS). Sector and regional bioenergy allocation varies dramatically across models mainly
due to bioenergy technology availability and costs, final energy patterns, and availability of alternative
decarbonization options. Although much bioenergy is used in combination with CCS, BECCS is not necessarily
the driver of bioenergy use. We find that the flexibility to use biomass feedstocks in different energy sub-sectors
makes large-scale bioenergy deployment a robust strategy in mitigation scenarios that is surprisingly
insensitive with respect to reduced technology availability. However, the achievability of stringent carbon
budgets and associated carbon prices is sensitive. Constraints on biomass feedstock supply increase the carbon
price less significantly than excluding BECCS because carbon removals are still realized and valued.
Incremental sensitivity tests find that delayed readiness of bioenergy technologies until 2050 is more important
than potentially higher investment costs.

Baule, W., Allred, B., Frankenberger, J., Gamble, D., Andresen, J., Gunn, K. M., & Brown, L. (2017). Northwest Ohio crop
yield benefits of water capture and subirrigation based on future climate change projections. Agricultural
Water Management, 189, 87-97. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019092341&doi=10.1016%2fj.agwat.2017.04.019&
partnerlD=40&md5=ef18dc43cc0e665bbb0b1d5b2c076b78. doi:10.1016/j.agwat.2017.04.019
Research Tags: Crops, Water
Abstract: Climate change projections for the Midwest U.S. indicate a future with increased growing season
dryness that will adversely impact crop production sustainability. Systems that capture water for later
subirrigation use have potential as a climate adaptation strategy to mitigate this increased crop water stress.
Three such systems were operated in northwest Ohio from 1996 to 2008, and they exhibited substantial crop
yield benefits, especially in dry growing seasons, but also to a lesser extent in near normal or wet growing
seasons. The goal of this research was to estimate the increase in crop yield benefits of water capture and
subirrigation systems that can be expected under projcted 2041-2070 climate conditions in northwest Ohio.
Historical subirrigated field crop yield differences with fields having free drainage only, relative to growing
season dryness/wetness, were used to determine future northwest Ohio subirrigated field crop yield increases,
based on the modeled climate for 2041-2070. Climate records for 2041-2070 were projected using three bias
corrected model combinations, CRCM + CGCM3, RCM3 + GFDL, and MM5! + HadCM3. Growing season
dryness/wetness was classified based on the difference between rainfall and the crop adjusted potential
evapotranspiration using the 1984-2013 climate record at the three system locations. Projected 2041-2070
growing season precipitation varied substantially between the three model combinations; however, all three
indicated increased growing season dryness due to rising temperature and solar radiation. The overall
subirrigated field corn yield increase rose to an estimated 27.5%—-30.0% in 2041-2070 from 20.5% in
1996-2008, while the subirrigated field soybean yield increase improved from 12.2% in 1996-2008 to
19.8%-21.5% for 2041-2070. Consequently, as growing season drought becomes more frequent, the crop yield
benefits with water capture and subirrigation systems will improve, and these systems therefore provide a
viable climate adaptation strategy for agricultural production.

Beach, R. H., Sulser, T. B., Crimmins, A., Cenacchi, N., Cole, J,, Fukagawa, N. K., ... Ziska, L. H. (2019). Combining the
effects of increased atmospheric carbon dioxide on protein, iron, and zinc availability and projected climate
change on global diets: a modelling study. The Lancet Planetary Health, 3(7), e307-e317. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850689883478d0i=10.1016%2f52542-5196%2819%2
930094-48&partnerlD=40&md5=411277ce776276c9b68b20fcd388b7ed. doi:10.1016/52542-5196(19)30094-4
Research Tags: Economics, Emissions, Crops
Abstract: Background
Increasing atmospheric concentrations of carbon dioxide (CO2) affect global nutrition via effects on agricultural
productivity and nutrient content of food crops. We combined these effects with economic projections to
estimate net changes in nutrient availability between 2010 and 2050.

Methods

In this modelling study, we used the International Model for Policy Analysis of Agricultural Commodities and
Trade to project per capita availability of protein, iron, and zinc in 2050. We used estimated changes in
productivity of individual agricultural commodities to model effects on production, trade, prices, and
consumption under moderate and high greenhouse gas emission scenarios. Two independent sources of data,
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which used different methodologies to determine the effect of increased atmospheric CO2 on different key
crops, were combined with the modelled food supply results to estimate future nutrient availability.

Findings

Although technological change, market responses, and the effects of CO2 fertilisation on yield are projected to
increase global availability of dietary protein, iron, and zinc, these increases are moderated by negative effects
of climate change affecting productivity and carbon penalties on nutrient content. The carbon nutrient penalty
results in decreases in the global availability of dietary protein of 4-1%, iron of 2-8%, and zinc of 2-5% as
calculated using one dataset, and decreases in global availability of dietary protein of 2-9%, iron of 3-9%, and
zinc of 3-4% using the other dataset. The combined effects of projected increases in atmospheric CO2 (ie,
carbon nutrient penalty, CO2 fertilisation, and climate effects on productivity) will decrease growth in the
global availability of nutrients by 19-5% for protein, 14-4% for iron, and 14-6% for zinc relative to expected
technology and market gains by 2050. The many countries that currently have high levels of nutrient deficiency
would continue to be disproportionately affected.

Interpretation

This approach is an improvement in estimating future global food security by simultaneously projecting climate
change effects on crop productivity and changes in nutrient content under increased concentrations of CO2,
which accounts for a much larger effect on nutrient availability than CO2 fertilisation. Regardless of the
scenario used to project future consumption patterns, the net effect of increasing concentrations of atmospheric
CO2 will slow progress in decreasing global nutrient deficiencies.

Begum, S., Kudo, K., Rahman, M. H., Nakaba, S., Yamagishi, Y., Nabeshima, E., . . . Funada, R. (2018). Climate change
and the regulation of wood formation in trees by temperature. Trees - Structure and Function, 32(1), 3-15.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850278947888d0oi=10.1007%2fs00468-017-1587-6&
partnerlD=40&md5=be4cc6e3460030fb8e51d97e399156€0. doi:10.1007/s00468-017-1587-6
Research Tags: Weather, Forestry
Abstract: The cambial activity of trees is associated with seasonal cycles of activity and dormancy in temperate
zones. The timing of cambial reactivation in early spring and dormancy in autumn plays an important role in
determination of the cambial growth and the environmental adaptivity of temperate trees. This review focuses
on the temperature regulation of the timing of cambial reactivation and xylem differentiation and highlights
recent advances of bud growth in relation to cambial activity of temperate trees. In addition, we discuss
relationships between the timing of cambial reactivation, start of xylem differentiation and changes in levels of
storage materials to identify the source of the energy required for cell division and differentiation. We also
present a summary of current understanding of the effects of rapid increases and decreases in temperature on
cambial activity, by localized heating and cooling, respectively. Increases in temperature from late winter to
early spring influence the physiological processes that are involved in the initiation of cambial reactivation and
xylem differentiation both in localized heated stems and under natural conditions. Localized cooling has a
direct effect on cell expansion, the thickening of walls of differentiating tracheids, and the rate of division of
cambial cells. A rapid decrease in temperature of the stem might be the critical factor in the control of latewood
formation and the cessation of cambial activity. Therefore, temperature is the main driver of cambial activity in
temperate trees and trees are able to feel changes in temperature through the stem. The climate change might
affect wood formation in trees.

Belyazid, S., Phelan, J.,, Nihlgard, B., Sverdrup, H., Driscoll, C,, Fernandez, I, . .. Clark, C. (2019). Assessing the Effects of
Climate Change and Air Pollution on Soil Properties and Plant Diversity in Northeastern U.S. Hardwood
Forests: Model Setup and Evaluation. Water, Air, and Soil Pollution, 230(5). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850650273918&d0oi=10.1007%2fs11270-019-4145-6&
partnerlD=40&md5=66e849347f907671b7f90094be08587b. doi:10.1007/s11270-019-4145-6
Research Tags: Soil, Forestry
Abstract: The integrated forest ecosystem model ForSAFE-Veg was used to simulate soil processes and
understory vegetation composition at three—sugar maple, beech, yellow birch—hardwood forest sites in the
Northeastern United States (one at Hubbard Brook, NH, and two at Bear Brook, ME). Input data were pooled
from a variety of sources and proved coherent and consistent. While the biogeochemical component ForSAFE
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was used with limited calibration, the ground vegetation composition module Veg was calibrated to field
relevés. Evaluating different simulated ecosystem indicators (soil solution chemistry, tree biomass, ground
vegetation composition) showed that the model performed comparably well regardless of the site’s soil
condition, climate, and amounts of nitrogen (N) and sulfur (S) deposition, with the exception of failing to
capture tree biomass decline at Hubbard Brook. The model performed better when compared with annual
observation than monthly data. The results support the assumption that the biogeochemical model ForSAFE
can be used with limited calibration and provide reasonable confidence, while the vegetation community
composition module Veg requires calibration if the individual plant species are of interest. The study welcomes
recent advances in empirically explaining the responses of hardwood forests to nutrient imbalances and points
to the need for more research.

BenDor, T. K, Shandas, V., Miles, B., Belt, K., & Olander, L. (2018). Ecosystem services and U.S. stormwater planning: An
approach for improving urban stormwater decisions. Environmental Science and Policy, 88, 92-103. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85049341315&doi=10.1016%2fj.envsci.2018.06.006&
partnerlD=40&md5=e4c943b7b6e867e20804535a763314ec. doi:10.1016/j.envsci.2018.06.006
Research Tags: Water
Abstract: Green stormwater infrastructure (Gl) is gaining traction as a viable complement to traditional “gray”
infrastructure in cities across the United States. As cities struggle with decisions to replace deteriorating
stormwater infrastructure in the face of looming issues such as population growth and climate change, Gl may
offer a cost-effective, efficient, and sustainable approach. However, decision makers confront challenges when
integrating Gl within city plans, including uncertainties around Gl capacity and maintenance, resistance to
collaboration across city governance, increasingly inflexible financing, accounting practices that do not
incorporate the multiple values of Gl, and difficulties in incorporating ecological infrastructure into stormwater
management. This paper presents an ecosystem services framework for assessing the context-specific needs of
decision makers, while considering the strengths and limitations of Gl use in urban stormwater management.
We describe multiple dimensions of the planning system, identify points of intervention, and illustrate two
applications of our framework — Durham, North Carolina and Portland, Oregon (USA). In these case studies, we
apply our ecosystem services framework to explicitly consider tradeoffs to assist planning professionals who are
considering implementation of Gl. We conclude by offering a research agenda that explores opportunities for
further evaluations of Gl design, implementation, and maintenance in cities.

Benjankar, R., Tonina, D., McKean, J. A, Sohrabi, M. M., Chen, Q., & Vidergar, D. (2018). Dam operations may improve
aquatic habitat and offset negative effects of climate change. Journal of Environmental Management, 213,
126-134. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85042354527&doi=10.1016%2fj.jenvman.2018.02.066
&partnerlD=408md5=0b350d390cb222690b229499e6e71e13. doi:10.1016/j.jenvman.2018.02.066
Research Tags: Water
Abstract: Dam operation impacts on stream hydraulics and ecological processes are well documented, but
their effect depends on geographical regions and varies spatially and temporally. Many studies have quantified
their effects on aquatic ecosystem based mostly on flow hydraulics overlooking stream water temperature and
climatic conditions. Here, we used an integrated modeling framework, an ecohydraulics virtual watershed, that
links catchment hydrology, hydraulics, stream water temperature and aquatic habitat models to test the
hypothesis that reservoir management may help to mitigate some impacts caused by climate change on
downstream flows and temperature. To address this hypothesis we applied the model to analyze the impact of
reservoir operation (regulated flows) on Bull Trout, a cold water obligate salmonid, habitat, against unregulated
flows for dry, average, and wet climatic conditions in the South Fork Boise River (SFBR), Idaho, USA.

Benjankar, R., Tonina, D., McKean, J. A, Sohrabi, M. M., Chen, Q., & Vidergar, D. (2019). An ecohydraulics virtual
watershed: Integrating physical and biological variables to quantify aquatic habitat quality. Ecohydrology,
12(2). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850589464248&doi=10.1002%2feco.20628&partner|D=
408md5=f9cb2b8edb865f5f964f95d46b4f471b. doi:10.1002/ec0.2062
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Research Tags: Water, Wildlife

Abstract: Advances in remote sensing coupled with numerical modelling allow us to build a “virtual
ecohydraulics watershed” at the micro-habitat scale. This approach is an integrated modelling framework with
a cascade of models including physical (hydrologic, hydraulic, and stream water temperature) and biological
(fish habitat) modelling at a resolution and extent important for aquatic and terrestrial organisms. We applied
this approach to quantify the impacts of discharges and water temperature on habitat quality and
spatial/temporal habitat use patterns of bull trout, a federally listed species along the South Fork Boise River.
We coupled process-based snow melt and hydrologic models to predict water availability within the watershed.
The model fed one- and two-dimensional hydrodynamic models to predict stream hydraulics and water
temperature using high-resolution (meter scale) river bathymetric data. This information was then used in an
aquatic habitat modelling to characterize habitat quality distribution as a function of discharges. Our results
showed that the summer thermal regime of river system would alter available habitat. The high spatial
resolution analysis allows modelling to predict the importance of lateral habitats, which serve as vital refugia
during high-flow events for many fish species. The advances in remote sensing, numerical modelling, and
understanding of physical-biological processes provide us an opportunity to conceptualize new process-based
integrated modelling tools to analyse human impacts at a catchment scale, for example, dam operation and
climatic variability on aquatic habitat and status, and further to develop restoration protocols in a virtual
domain before field studies are developed and/or structures built.

J., & Hansen, E. M. (2018). Evidence for a Prepupal Diapause in the Mountain Pine Beetle (Dendroctonus
ponderosae). Environmental Entomology, 47(1), 175-183. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85042207967&doi=10.1093%2fee%2fnvx192&partne
rID=40&md5=16c1fc15ef2c27fe35acd2bcf71b0573. doi:10.1093/ee/nvx192

Research Tags: Wildlife, Forestry

Abstract: Dormancy strategies, including diapause and quiescence, enable insects to evade adverse conditions
and ensure seasonally appropriate life stages. A mechanistic understanding of a species’ dormancy is necessary
to predict population response in a changing climate. Climate change is influencing distribution patterns and
population success of many species, including Dendroctonus ponderosae Hopkins (Coleoptera: Curculionidae:
Scolytinae), the most important mortality agent of pines in western North America. Diapause is considered
absent in D. ponderosae, and quiescence in the final larval stage prior to pupation (i.e., prepupal) is considered
the main dormancy strategy. We evaluated if a facultative diapause in the prepupal stage, rather than a
pupation threshold ~15°C (i.e., quiescence), could describe pupation patterns in two latitudinally separated D.
ponderosae populations in the western United States. We hypothesized that if pupation occurs at lower
temperatures than previously described, and if significant prepupal developmental delays occur, diapause is a
likely physiological mechanism. Although there was considerable variation within and between populations,
pupation occurred below the previously established threshold suggesting a prepupal facultative diapause that is
induced when late instars experience cool temperatures. Individuals that pupated at temperatures below 15°C
also had developmental delays, relative to development at warmer temperatures, consistent with diapause
development. Pupation patterns differed between populations wherein diapause was induced at cooler
temperatures and diapause development was shorter in southern compared with northern D. ponderosae.
Recognition of a facultative diapause that varies among and between populations is critical for making
predictions about future population response and range expansion in a changing climate.

J., Hood, S. M., Hansen, E. M., Vandygriff, J. C., & Mock, K. E. (2017). Defense traits in the long-lived Great
Basin bristlecone pine and resistance to the native herbivore mountain pine beetle. New Phytologist, 213(2),
611-624. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84987624103&doi=10.1111%2fnph.14191&partnerID
=40&md5=bdb23691a349c36ed8a046e747a1e265. doi:10.1111/nph.14191

Research Tags: Forestry, Wildlife

Abstract: Mountain pine beetle (MPB, Dendroctonus ponderosae) is a significant mortality agent of Pinus, and
climate-driven range expansion is occurring. Pinus defenses in recently invaded areas, including high
elevations, are predicted to be lower than in areas with longer term MPB presence. MPB was recently observed
in high-elevation forests of the Great Basin (GB) region, North America. Defense and susceptibility in two

37



long-lived species, GB bristlecone pine (Pinus longaeva) and foxtail pine (P. balfouriana), are unclear, although
they are sympatric with a common MPB host, limber pine (P. flexilis).

We surveyed stands with sympatric GB bristlecone—limber pine and foxtail-limber pine to determine relative
MPB attack susceptibility and constitutive defenses.

MPB-caused mortality was extensive in limber, low in foxtail and absent in GB bristlecone pine. Defense traits,
including constitutive monoterpenes, resin ducts and wood density, were higher in GB bristlecone and foxtail
than in limber pine.

GB bristlecone and foxtail pines have relatively high levels of constitutive defenses which make them less
vulnerable to climate-driven MPB range expansion relative to other high-elevation pines. Long-term selective
herbivore pressure and exaptation of traits for tree longevity are potential explanations, highlighting the
complexity of predicting plant—insect interactions under climate change.

Berger, J., Hartway, C.,, Gruzdev, A, & Johnson, M. (2018). Climate Degradation and Extreme Icing Events Constrain Life
in Cold-Adapted Mammals. Scientific Reports, 8(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850407742738&doi=10.1038%2fs41598-018-19416-9
&partnerlD=40&md5=b602f5d856610434e10cc8d1a761f8f5. doi:10.1038/541598-018-19416-9
Research Tags: Weather, Wildlife
Abstract: Despite the growth in knowledge about the effects of a warming Arctic on its cold-adapted species,
the mechanisms by which these changes affect animal populations remain poorly understood. Increasing
temperatures, declining sea ice and altered wind and precipitation patterns all may affect the fitness and
abundance of species through multiple direct and indirect pathways. Here we demonstrate previously unknown
effects of rain-on-snow (ROS) events, winter precipitation, and ice tidal surges on the Arctic’s largest land
mammal. Using novel field data across seven years and three Alaskan and Russian sites, we show arrested
skeletal growth in juvenile muskoxen resulting from unusually dry winter conditions and gestational ROS
events, with the inhibitory effects on growth from ROS events lasting up to three years post-partum. Further, we
describe the simultaneous entombment of 52 muskoxen in ice during a Chukchi Sea winter tsunami (ivuniq in
IAupiat), and link rapid freezing to entrapment of Arctic whales and otters. Our results illustrate how once
unusual, but increasingly frequent Arctic weather events affect some cold-adapted mammals, and suggest that
an understanding of species responses to a changing Arctic can be enhanced by coalescing groundwork, rare
events, and insights from local people.

Bergman, R. D., & Alanya-Rosenbaum, S. (2017). Cradle-to-gate life-cycle assessment of composite I-joist production
in the United States. Forest Products Journal, 67(5-6), 355-367. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850436989008d0oi=10.13073%2fFPJ-D-16-000478&pa
rtnerlD=408md5=09b8ffa194d99568af77dc61f3c0f426. doi:10.13073/FPJ-D-16-00047
Research Tags: Economics, Forestry
Abstract: Transparency of environmental impacts for building products is of increasing concern. For wood
building products, updating life-cycle assessment (LCA) data are critical to ensure that the corresponding
environmental product declarations are of the proper recency to maintain this transparency. This study focused
on the developing up-to-date life-cycle inventory (LCl) and associated life-cycle impact assessment (LCIA) data
for composite I-joist production in the Southeast (SE) and Pacific Northwest (PNW) regions of the United States.
Components of the I-joist production system included in the analysis were laminated veneer lumber (LVL),
finger-jointed lumber (FJL), and oriented strandboard (OSB), while the study itself considered five life-cycle
stages, including forestry operations and I-joist manufacturing, in addition to the production of the
components. Primary 2012 production data were collected and analyzed, and the resultant LCI flow and LCIA
results were modeled on a declared unit of 1 km. The cradle-to-gate primary energy consumption was 82.0 and
74.2 GJ/km for all five life-cycle stages in the SE and PNW, respectively. The LVL stage had the highest share at
55 percent (SE) and 57 percent (PNW), followed by OSB and I-joist, while the contribution of forestry operations
was minor. The global warming (GW) impact from gate-to-gate I-joist production in the SE, about 59 percent,
was attributed to resin inputs and electricity consumption. The main reasons for relatively high GW impacts for
LVL and I-joist production were that little wood fuel was available on-site to provide thermal energy for
processing and the consumption of natural gas and electricity to aid in emission control.
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Berihu, T., Girmay, G., Sebhatleab, M., Berhane, E., Zenebe, A., & Sigua, G. C. (2017). Soil carbon and nitrogen losses
following deforestation in Ethiopia. Agronomy for Sustainable Development, 37(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006942675&doi=10.1007%2fs13593-016-0408-4&
partnerlD=40&md5=f81cd08c73a1eaa7902e434438eacch9. doi:10.1007/s13593-016-0408-4
Research Tags: Soil, Crops
Abstract: Ethiopia faces high risk of soil carbon depletion for nearly half of its total land mass largely due to
forest clearing and continuous cultivation. Conversion of natural ecosystems to cultivated agriculture resulted
in losses of between 20 and 50% of the soil C stocks in the first meter of the soil depth. Dry Afromontane forests
of northern Ethiopia have faced vast exploitation, and almost all these forests have been converted to
agricultural lands affecting the functionality and stability of agroecosystem. Here, we studied the effect of land
use-land cover changes on soil organic C, total N, and soil C sequestration. Specifically, (a) we characterized
major soils of the Desa’a Dry Afromontane forest, northern Ethiopia, and (b) we analyzed the organic C and
total N contents of soils with varying land use-land cover types of the Desa’a Dry Afromontane forest. Results
show that soil organic C (1.9%) and total N (0.3%) were higher for the middle landscape position than that
observed for the upper and lower landscape positions. Soil organic C that ranged from 1.2 in farmland to 2.3%
in dense forest also varied with land use-land cover types. Concentration of soil organic C was different among
dense forest (2.3%), open forest (1.7%), grazing land (1.6%), and farmland (1.2%). Due to the effect of land
use-land cover types, soil total N varied from 0.2% in the farmland to 0.3% in the dense forest. The soil organic
C and total nitrogen of the top and lower layer soils were 2.0 and 1.5 and 0.2 and 0.3%, respectively. The soil
organic C sequestration for dense forest was significantly higher (48.5 t ha—1) than that of grassland, open
forest, and farm land. The top soil sequestered higher soil organic C (44.9 t ha—-1) than the lower soil layer.
Thus, the top soil layers of dense forest at the middle landscape positions stored significant amount of soil
organic carbon.

Berryman, E. M., Vanderhoof, M. K., Bradford, J. B., Hawbaker, T. J., Henne, P. D., Burns, S. P, ... Ryan, M. G. (2018).
Estimating Soil Respiration in a Subalpine Landscape Using Point, Terrain, Climate, and Greenness Data.
Journal of Geophysical Research: Biogeosciences, 123(10), 3231-3249. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850547925968doi=10.1029%2f2018)G0046138&partn
erlD=408md5=a0f62316bb16c39bc67f54f99e329fa1. doi:10.1029/2018JG004613
Research Tags: Soil, Emissions, Forestry
Abstract: Soil respiration returns carbon dioxide back to the atmosphere and is an important part of the
carbon cycle, but estimates of soil respiration across large landscapes are difficult to come by. Soil respiration is
sensitive to changes in climate and vegetation, which are available as mapped data products, thanks to remote
sensing and geospatial technology. We developed a statistical model that mapped soil respiration across three
forests and an entire region based on climate and vegetation spatial data. While this work was limited to
subalpine forests in the Southern Rocky Mountains, our method can be used in other ecosystems to better
understand how ecosystems interact with atmospheric carbon dioxide.

Berti, M., Johnson, B., Ripplinger, D., Gesch, R., & Aponte, A. (2017). Environmental impact assessment of double- and
relay-cropping with winter camelina in the northern Great Plains, USA. Agricultural Systems, 156, 1-12.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019739305&doi=10.1016%2fj.agsy.2017.05.012&p
artnerlD=40&md5=b260b17edb9e06e525638113e1fe0771. doi:10.1016/j.agsy.2017.05.012
Research Tags: Crops, Emissions
Abstract: Recent findings indicate that double- or relay-cropping winter camelina (Camelina sativa L. Crantz.)
with, forage, or food crops can increase yield per area, improve energy balance, and provide several ecosystem
services. Double-cropping can help balance food and energy production. The objective of this study was to
determine the environmental impact of double- and relay-cropping systems as compared with monocultured
maize (Zea mays L.) and soybean [Glycine max (L) Merr.] in the Midwest, USA. Ten crop sequences composed
of double- and relay-cropped forage sorghum [Sorghum bicolor (L.) Moench.] and soybean with winter
camelina were evaluated and compared with their monoculture counterparts. The environmental aspects
evaluated included global warming potential (GWP), abiotic depletion, acidification, eutrophication, ecotoxicity,
and human toxicity. Additionally, provisioning and regulating ecosystem services were estimated, including:
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primary aboveground productivity, soil erosion, and biodiversity in each crop sequence. The analysis was
conducted from ‘cradle-to-gate’, including only the agricultural phase. Global warming potential estimated by
three different methods indicated that winter camelina as a monocrop had a GWP of 579 to 922 kg CO2e ha -
1. Maize in monoculture had higher GWP than all other double- and relay-cropping systems studied. The
higher emissions of double- and relay-cropping systems and maize can be explained by higher N fertilizer
application, which led to greater field N20 emissions. Also, the additional sowing and harvesting of the double-
or relay-crop increased COZ2 emissions due to increased diesel use. Winter camelina as a monocrop had the
lowest values in all impact categories, indicating camelina agricultural production phase has low
environmental impact compared with maize and soybean in monoculture. Double- and relay- cropping
systems increased primary productivity per unit area and biodiversity and reduced soil erosion potential.
Increasing productivity with the additional environmental benefits of these systems may encourage more
farmers to adopt sustainable agricultural practices.

B. L, Corman, J. R, Casson, N. J,, Sebestyen, S. D., Kolka, R. K., & Stanley, E. H. (2018). Influence of soil
temperature and moisture on the dissolved carbon, nitrogen, and phosphorus in organic matter entering
lake ecosystems. Biogeochemistry, 139(3), 293-305. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850503005168d0oi=10.1007%2fs10533-018-0469-3&
partnerlD=40&md5=8f308408a74e664ech705a9c183b31e9. doi:10.1007/s10533-018-0469-3
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Abstract: Concentrations of terrestrially derived dissolved organic matter (DOM) have been increasing in many
north temperate and boreal lakes for over two decades. The concentration of DOM in lakes is influenced by a
number of environmental factors, but there is still considerable debate about how the availability of terrestrial
DOM, and associated dissolved nitrogen and phosphorus, may be affected by drivers of climatic change. Using
experimental and observational methods, we considered how changes in soil temperature and moisture
dffected the composition of carbon, nitrogen, and phosphorus entering freshwater lakes. In our experiment,
organic solil cores were collected from the wetland shoreline of a darkly-stained seepage lake in northern
Wisconsin, USA and manipulated in laboratory with temperature and moisture treatments. During the 28-day
study, soil leachate was sampled and analyzed for optical properties of DOM via UV/Vis absorbance, as well as
concentrations of dissolved organic carbon (DOC), total dissolved nitrogen, and total dissolved phosphorus
(TDP). DOM optical properties were particularly sensitive to moisture, with drier scenarios resulting in DOM of
lower molecular weight and aromaticity. Warmer temperatures led to lower DOC and TDP concentrations. To
consider long-term relationships between climate and lake chemical properties, we analyzed long-term water
chemistry data from two additional Wisconsin lakes from the long term ecological research (LTER) project in a
cross correlation analysis with Palmer drought severity index data. Analysis of the LTER data supported our
experimental results that soil moisture has a significant effect on the quality of DOM entering lakes and that
climate may significantly affect lake chemical properties. Although unexpected in terms of DOM loading for
climate change scenarios, these results are consistent with patterns of decomposition in organic soils and may
be attributed to an increase in soil DOM processing.

G, lllén, J. G, Yang, Z, Shirley, S. M., & Thomas, C. D. (2019). Synergistic effects of climate and land-cover
change on long-term bird population trends of the Western USA: A test of modeled predictions. Frontiers in
Ecology and Evolution, 7(May). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-52.0-850668148228&doi=10.3389%2ffevo.2019.186&partn
erlD=408md5=6266167b3befc8b3178653514ea88f5c. doi:10.3389/fevo.2019.186

Research Tags: Wildlife, Research

Abstract: Climate and land-use change are predicted to lead to widespread changes in population dynamics,
but quantitative predictions on the relative effects of these stressors have not yet been examined empirically.
We analyzed historical abundance data of 110 terrestrial bird species sampled from 1983 to 2010 along 406
Breeding Bird Survey (BBS) across the western USA. Using boosted-regression trees, we modeled bird
abundance at the beginning of this interval as a function of (1) climate variables, (2) Landsat-derived landcover
data, (3) the additive and interactive effects of climate and land-cover variables. We evaluated the capacity of
each model set to predict observed 27-year bird population trends. On average, 45 species significantly
declined over the period observed and only 8 increased (mean trend = —0.84%/year). Climate change alone

40



significantly predicted observed abundance trends for 44/108 species (mean 0.37 + 0.09 [SD]), land-cover
changes alone predicted trends for 47/108 species (mean r = 0.36 + 0.09), and the synergistic effects predicted
59/108 species (mean r = 0.37 + 0.11). However, for 37 of these species, including information on land-cover
change increased prediction success over climate data alone. Across stressors, species with trends that were
predicted accurately were more likely to be in decline across the western USA. For instance, species with high
correlations between predicted and observed abundances (>r = 0.6) were declining at rates that were on
average >2%/year. We provide the first empirical evidence that abundance models based on land cover and
climate have the capacity to predict the species most likely to be at risk from climate and land-use change.
However, for many species there were substantial discrepancies between modeled and observed trends.
Nevertheless, our results highlight that climate change is already influencing bird populations of the western
U.S. and that such effects often operate synergistically with land-cover change to affect population declines.

Bhatkoti, R., Triantis, K., Moglen, G. E., & Sabounchi, N. S. (2018). Performance assessment of a water supply system
under the impact of climate change and droughts: Case study of the Washington Metropolitan Area. Journal
of Infrastructure Systems, 24(3). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-52.0-850496491668d0oi=10.1061%2f%28ASCE%29IS.1943 -
555X.0000435&partnerlD=408md5=7fe18f938916b4a2ad5f5d22852b5371.
doi:10.1061/(ASCE)IS.1943-555X.0000435
Research Tags: Water, Weather
Abstract: Fresh water demand is rising due to factors such as population growth, economic development, and
land use changes. At the same time, climate change is rendering the water supply even more uncertain for the
future. Due to recurring water restrictions and increasing water-related fees triggered by droughts and water
shortages, there is a widespread, growing discomfort with respect to future water availability. Among key
stakeholders and local policy makers, this has led to an increased interest in modeling the availability of water
resources, with the aim of developing and implementing the appropriate water resource infrastructure and
management strategies. This paper examines the Washington metropolitan area (WMA) water supply system
and uses a system dynamics approach as a planning tool to make an exploratory assessment of the adequacy
of the study area’s water supply system to meet future water demand under the influence of substantial
droughts and climate change. This assessment finds that the study area is self-sufficient under normal climate
conditions during the entire planning horizon but that it will be strained under moderately severe droughts. On
the basis of the temperature, streamflow and precipitation projections made by climate change models specific
to the WMA region, climate change is expected to improve the water supply reliability. However, climate
change has uncertainty associated with it. One of the four climate models for the Potomac River basin projects
a decrease in the precipitation and streamflow, which may result in a reduction in the water supply and the
system’s reliability. Regulating the price and the system losses are valuable tools that can be leveraged. But
these policy interventions require stakeholder participation (price regulation) and capital investments
(reduction of distribution losses). Finally, system reliability can also be improved by increasing water supplies.

Bian, H., LU, H., Sadeghi, A. M., Zhu, Y., Yu, Z, Ouyang, F., ... Chen, R. (2017). Assessment on the effect of climate
change on streamflow in the source region of the Yangtze River, China. Water (Switzerland), 9(1). Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850112920878d0oi=10.3390%2fw9010070&partner|D
=40&md5=ac34d80a1fd8ae9b4200cbd63b559c07. doi:10.3390/w9010070
Research Tags: Water
Abstract: Tuotuo River basin, known as the source region of the Yangtze River, is the key area where the
impact of climate change has been observed on many of the hydrological processes of this central region of the
Tibetan Plateau. In this study, we examined six Global Climate Models (GCMs) under three Representative
Concentration Pathways (RCPs) scenarios. First, the already impacted climate change was analyzed, based on
the historical data available and then, the simulation results of the GCMs and RCPs were used for future
scenario assessments. Results indicated that the annual mean temperature will likely be increased, ranging
from —0.66 °C to 6.68 °C during the three future prediction periods (2020s, 2050s and 2080s), while the change
in the annual precipitation ranged from —1.18% to 66.14%. Then, a well-known distributed hydrological soil
vegetation model (DHSVM) was utilized to evaluate the effects of future climate change on the streamflow
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dynamics. The seasonal mean streamflows, predicted by the six GCMs and the three RCPs scenarios, were also
shown to likely increase, ranging from -0.52% to 22.58%. Watershed managers and regulators can use the
findings from this study to better implement their conservation practices in the face of climate change.

Biederman, L., Mortensen, B., Fay, P., Hagenah, N., Knops, J,, La Pierre, K, . . . Tognetti, P. (2017). Nutrient addition
shifts plant community composition towards earlier flowering species in some prairie ecoregions in the U.S.
Central Plains. PLoS ONE, 12(5). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019683807&doi=10.1371%2fjournal.pone.0178440
&partnerlD=408md5=2b9145c14382d40452e17ad72ad79d1b. doi:10.1371/journal.pone.0178440
Research Tags: Grassland, Soil
Abstract: The distribution of flowering across the growing season is governed by each species’ evolutionary
history and climatic variability. However, global change factors, such as eutrophication and invasion, can alter
plant community composition and thus change the distribution of flowering across the growing season. We
examined three ecoregions (tall-, mixed, and short-grass prairie) across the U.S. Central Plains to determine
how nutrient (nitrogen (N), phosphorus, and potassium (+micronutrient)) addition alters the temporal patterns
of plant flowering traits. We calculated total community flowering potential (FP) by distributing peak-season
plant cover values across the growing season, allocating each species’ cover to only those months in which it
typically flowers. We also generated separate FP profiles for exotic and native species and functional group. We
compared the ability of the added nutrients to shift the distribution of these FP profiles (total and sub-groups)
across the growing season. In all ecoregions, N increased the relative cover of both exotic species and C3
graminoids that flower in May through August. The cover of C4 graminoids decreased with added N, but the
response varied by ecoregion and month. However, these functional changes only aggregated to shift the entire
community’s FP profile in the tall-grass prairie, where the relative cover of plants expected to flower in May and
June increased and those that flower in September and October decreased with added N. The relatively low
native cover in May and June may leave this ecoregion vulnerable to disturbance-induced invasion by exotic
species that occupy this temporal niche. There was no change in the FP profile of the mixed and short-grass
prairies with N addition as increased abundance of exotic species and C3 graminoids replaced other species
that flower at the same time. In these communities a disturbance other than nutrient addition may be required
to disrupt phenological patterns.

Bielecki, C. D., & Wingenbach, G. (2019). Using a livelihoods framework to analyze farmer identity and decision
making during the Central American coffee leaf rust outbreak: implications for addressing climate change
and crop diversification. Agroecology and Sustainable Food Systems, 43(4), 457-480. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850602497918d0oi=10.1080%2f21683565.2019.15661
91&partnerlD=408md5=f08245b6b1993581043a53141362b540. doi:10.1080/21683565.2019.1566191
Research Tags: Crops, Economics
Abstract: This qualitative study of one Guatemalan coffee cooperative examined the decision making process
of smallholder farmers as they struggled to preserve their livelihoods during an outbreak of coffee leaf rust
(CLR). The results revealed that although the cooperative members viewed the CLR as a threat to livelihoods, it
was no greater a threat than other crises such as low coffee prices, extreme weather events, and persistent food
insecurity. In response, members suspended organic coffee production, borrowed money to purchase food,
sought off-farm employment, and grew limited subsistence crops. Yet most interestingly, for the long-term, they
remained fully committed to producing high quality arabica coffee even though the cooperative was aware a
future CLR outbreak could again devastate production. These findings question the underlying assumption of
crop diversification initiatives which rarely consider the importance of farmer identity. Crop diversification and
off-farm employment schemes seek to mitigate environmental threats (e.g., climate change) that smallholder
farmers face, however this research shows that farmer identity can be just as, if not more, important than crop
yields or even income generation. The authors propose a three-stage smallholder producer vulnerability
framework to better understand and analyze future livelihoods disruptions of smallholder producers.

Bigelow, D. P., & Zhang, H. (2018). Supplemental irrigation water rights and climate change adaptation. Ecological
Economics, 154, 156-167. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850514106438&doi=10.1016%2fj.ecolecon.2018.07.01
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5&partnerD=40&md5=db0437d5b29fe6f191f1a0bf8d10cb06. doi:10.1016/j.ecolecon.2018.07.015
Research Tags: Livestock,

Abstract: Adaptation to water scarcity induced by future climate change will be crucial for the viability of
agricultural economies in many areas of the world. In this paper, we study the acquisition of supplemental
irrigation water rights as an adaptation strategy undertaken by irrigation-dependent farmers in response to
historical climate change. By exploiting the panel structure of a unique dataset of farm-level supplemental right
adoption decisions in the state of Oregon, we establish a relationship between climate conditions, competition
for local water resources, and the acquisition of supplemental rights. Our results indicate that a warmer, drier
climate increases the likelihood that irrigated farms acquire supplemental rights, suggesting that farmers in
Oregon have used supplemental rights to adapt to historical climate change. We also find evidence of
heterogeneous effects suggesting that junior irrigators, groundwater-dependent irrigators, and farmers with
access to a relatively lower volume of water have been most affected by historical climate change with respect
to their supplemental water right acquisition decisions.

Birdsey, R., Duffy, P., Smyth, C,, Kurz, W. A,, Dugan, A. J., & Houghton, R. (2018). Climate, economic, and environmental
impacts of producing wood for bioenergy. Environmental Research Letters, 13(5). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850480712718d0oi=10.1088%2f1748-9326%2faab9d5
&partnerlD=40&md5=0586bfe3717d822aca53b123abeacbf5. doi:10.1088/1748-9326/aab9d5
Research Tags: Emissions, Forestry, Energy
Abstract: Increasing combustion of woody biomass for electricity has raised concerns and produced conflicting
statements about impacts on atmospheric greenhouse gas (GHG) concentrations, climate, and other forest
values such as timber supply and biodiversity. The purposes of this concise review of current literature are to (1)
examine impacts on net GHG emissions and climate from increasing bioenergy production from forests and
exporting wood pellets to Europe from North America, (2) develop a set of science-based recommendations
about the circumstances that would result in GHG reductions or increases in the atmosphere, and (3) identify
economic and environmental impacts of increasing bioenergy use of forests. We find that increasing bioenergy
production and pellet exports often increase net emissions of GHGs for decades or longer, depending on source
of feedstock and its alternate fate, time horizon of analysis, energy emissions associated with the supply chain
and fuel substitution, and impacts on carbon cycling of forest ecosystems. Alternative uses of roundwood often
offer larger reductions in GHGs, in particular long-lived wood products that store carbon for longer periods of
time and can achieve greater substitution benefits than bioenergy. Other effects of using wood for bioenergy
may be considerable including induced land-use change, changes in supplies of wood and other materials for
construction, albedo and non-radiative effects of land-cover change on climate, and long-term impacts on soil
productivity. Changes in biodiversity and other ecosystem attributes may be strongly affected by increasing
biofuel production, depending on source of material and the projected scale of biofuel production increases.

Biskaborn, B. K., Smith, S. L, Noetzli, J,, Matthes, H., Vieira, G., Streletskiy, D. A, . .. Lantuit, H. (2019). Permafrost is
warming at a global scale. Nature Communications, 10(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85060159099&d0i=10.1038%2fs41467-018-08240-4
& partnerID=408&md5=c06ce3e733a88201e60bdaac0d6e7dc8. doi:10.1038/s41467-018-08240-4
Research Tags:

Abstract: Permafrost warming has the potential to amplify global climate change, because when frozen
sediments thaw it unlocks soil organic carbon. Yet to date, no globally consistent assessment of permafrost
temperature change has been compiled. Here we use a global data set of permafrost temperature time series
from the Global Terrestrial Network for Permafrost to evaluate temperature change across permafrost regions
for the period since the International Polar Year (2007-2009). During the reference decade between 2007 and
2016, ground temperature near the depth of zero annual amplitude in the continuous permafrost zone
increased by 0.39 = 0.15 °C. Over the same period, discontinuous permafrost warmed by 0.20 + 0.10 °C.
Permafrost in mountains warmed by 0.19 + 0.05 °C and in Antarctica by 0.37 + 0.10 °C. Globally, permafrost
temperature increased by 0.29 + 0.12 °C. The observed trend follows the Arctic amplification of air temperature
increase in the Northern Hemisphere. In the discontinuous zone, however, ground warming occurred due to
increased snow thickness while air temperature remained statistically unchanged.
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Bista, D. R, Heckathorn, S. A., Jayawardena, D. M., Mishra, S., & Boldt, J. K. (2018). Effects of drought on nutrient
uptake and the levels of nutrient-uptake proteins in roots of drought-sensitive and -tolerant grasses. Plants,
7(2). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047394181&doi=10.3390%2fplants7020028&partn
erlD=408md5=d59f56db80f9f71757858d6992d249d7. doi:10.3390/plants7020028
Research Tags: Grassland, Weather
Abstract: Climate change will increase drought in many regions of the world. Besides decreasing productivity,
drought also decreases the concentration (%) of nitrogen (N) and phosphorous (P) in plants. We investigated if
decreases in nutrient status during drought are correlated with decreases in levels of nutrient-uptake proteins
in roots, which has not been quantified. Drought-sensitive (Hordeum vulgare, Zea mays) and -tolerant grasses
(Andropogon gerardii) were harvested at mid and late drought, when we measured biomass, plant %N and P,
root N- and P-uptake rates, and concentrations of major nutrient-uptake proteins in roots (NRTT for NO3,
AMTT for NH4, and PHT1 for P). Drought reduced %N and P, indicating that it reduced nutrient acquisition
more than growth. Decreases in P uptake with drought were correlated with decreases in both concentration
and activity of P-uptake proteins, but decreases in N uptake were weakly correlated with levels of N-uptake
proteins. Nutrient-uptake proteins per gram root decreased despite increases per gram total protein, because of
the larger decreases in total protein per gram. Thus, drought-related decreases in nutrient concentration,
especially %P, were likely caused, at least partly, by decreases in the concentration of root nutrient-uptake
proteins in both drought-sensitive and -tolerant species.

Bjorkman, A. D., Myers-Smith, I. H., EImendorf, S. C,, Normand, S., Rlger, N., Beck, P. S. A, ... Weiher, E. (2018). Plant
functional trait change across a warming tundra biome. Nature, 562(7725), 57-62. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850543321288d0i=10.1038%2fs41586-018-0563-7&
partnerlD=40&md5=7253ae03855ba0d82a94aeae654b167c. doi:10.1038/s41586-018-0563-7
Research Tags: Grassland
Abstract: The tundra is warming more rapidly than any other biome on Earth, and the potential ramifications
are far-reaching because of global feedback effects between vegetation and climate. A better understanding of
how environmental factors shape plant structure and function is crucial for predicting the consequences of
environmental change for ecosystem functioning. Here we explore the biome-wide relationships between
temperature, moisture and seven key plant functional traits both across space and over three decades of
warming at 117 tundra locations. Spatial temperature—trait relationships were generally strong but soil
moisture had a marked influence on the strength and direction of these relationships, highlighting the
potentially important influence of changes in water availability on future trait shifts in tundra plant
communities. Community height increased with warming across all sites over the past three decades, but other
traits lagged far behind predicted rates of change. Our findings highlight the challenge of using space-for-time
substitution to predict the functional consequences of future warming and suggest that functions that are tied
closely to plant height will experience the most rapid change. They also reveal the strength with which
environmental factors shape biotic communities at the coldest extremes of the planet and will help to improve
projections of functional changes in tundra ecosystems with climate warming.

Black, B. A, van der Sleen, P., Di Lorenzo, E., Griffin, D., Sydeman, W. J., Dunham, J. B., ... Bograd, S. J. (2018). Rising
synchrony controls western North American ecosystems. Global Change Biology, 24(6), 2305-2314. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850449545588&doi=10.1111%2fgcb.14128&partnerlD
=40&8md5=68eece83dbb3d6b92cbbf60026e4d482. doi:10.1111/gcb.14128
Research Tags: Weather, Forestry
Abstract: Along the western margin of North America, the winter expression of the North Pacific High (NPH)
strongly influences interannual variability in coastal upwelling, storm track position, precipitation, and river
discharge. Coherence among these factors induces covariance among physical and biological processes across
adjacent marine and terrestrial ecosystems. Here, we show that over the past century the degree and spatial
extent of this covariance (synchrony) has substantially increased, and is coincident with rising variance in the
winter NPH. Furthermore, centuries-long blue oak (Quercus douglasii) growth chronologies sensitive to the
winter NPH provide robust evidence that modern levels of synchrony are among the highest observed in the
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context of the last 250 years. These trends may ultimately be linked to changing impacts of the El Nifio
Southern Oscillation on midlatitude ecosystems of North America. Such a rise in synchrony may destabilize
ecosystems, expose populations to higher risks of extinction, and is thus a concern given the broad biological
relevance of winter climate to biological systems.

Black, C. K., Davis, S. C,, Hudiburg, T. W., Bernacchi, C. J., & Delucia, E. H. (2017). Elevated CO<inf>2</inf> and
temperature increase soil C losses from a soybean—-maize ecosystem. Global Change Biology, 23(1), 435-445.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84978101099&doi=10.1111%2fgcb.13378&partner|D
=40&8md5=8e5ca7a4aa050dab427e00b4c16730a5. doi:10.1111/gcb.13378
Research Tags: Soil, Emissions, Crops
Abstract: Warming temperatures and increasing COZ2 are likely to have large effects on the amount of carbon
stored in soil, but predictions of these effects are poorly constrained. We elevated temperature (canopy: +2.8 °C;
soil growing season: +1.8 °C; soil fallow: +2.3 °C) for 3 years within the 9th—11th years of an elevated CO2
(+200 ppm) experiment on a maize-soybean agroecosystem, measured respiration by roots and soil microbes,
and then used a process-based ecosystem model (DayCent) to simulate the decadal effects of warming and
CO2 enrichment on soil C. Both heating and elevated COZ2 increased respiration from soil microbes by ~20%,
but heating reduced respiration from roots and rhizosphere by ~25%. The effects were additive, with no heat x
CO2 interactions. Particulate organic matter and total soil C declined over time in all treatments and were
lower in elevated CO2 plots than in ambient plots, but did not differ between heat treatments. We speculate
that these declines indicate a priming effect, with increased C inputs under elevated CO2 fueling a loss of old
soil carbon. Model simulations of heated plots agreed with our observations and predicted loss of ~15% of soil
organic C after 100 years of heating, but simulations of elevated CO2 failed to predict the observed C losses
and instead predicted a ~4% gain in soil organic C under any heating conditions. Despite model uncertainty,
our empirical results suggest that combined, elevated CO2 and temperature will lead to long-term declines in
the amount of carbon stored in agricultural soils.

Blanco-Canqui, H., Wienhold, B. J., Jin, V. L, Schmer, M. R,, & Kibet, L. C. (2017). Long-term tillage impact on sail
hydraulic properties. Soil and Tillage Research, 170, 38-42. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014847827&doi=10.1016%2fj.still.2017.03.0018&par
tnerlD=408&md5=f6617985c91f1ced725ededee72db882. doi:10.1016/j.still.2017.03.001
Research Tags: Soil, Water, Crops
Abstract: An improved understanding of the impact of tillage systems on soil hydraulic properties is necessary
to conserve and manage soil water under a changing climate. The objective of this study was to specifically
measure soil hydraulic properties (total porosity, water infiltration, saturated hydraulic conductivity, and water
retention characteristics) in no-till, chisel plow, disk, and moldboard plow systems under rainfed continuous
corn (Zea mays L.) after 35 yr on silty clay loam solils in eastern Nebraska. We measured ponded water
infiltration (positive soil water pressure) and tension (-1 kPa matric potential) infiltration to exclude macropore
(>125 um diameter) flow. Tillage treatments affected ponded infiltration only. Moldboard plow significantly
increased ponded infiltration rate by 21.6 cm h-1 at 5 min and by 8.8 cm h—1 at 60 min compared with no-till.
However, when compared with disk and chisel, moldboard plow increased ponded infiltration rates at all
measurements times, which lasted 3 h. Regarding cumulative infiltration, moldboard plow increased
cumulative infiltration by 26.9 cm to 39.0 cm after 3 h compared with other tillage systems. Similarities in
tension infiltration suggest that the higher ponded infiltration for moldboard plow was most likely due to the
presence of voids or fractures (>125 um) created by full inversion tillage. Total porosity, saturated hydraulic
conductivity, and water retention among the treatments did not differ. Overall, soil hydraulic properties did not
differ among tillage systems except water infiltration in these silty clay loam soils after 35 yr of management.

Blankinship, J. C., Berhe, A. A, Crow, S. E,, Druhan, J. L., Heckman, K. A., Keiluweit, M., ... Wieder, W. R. (2018).
Improving understanding of soil organic matter dynamics by triangulating theories, measurements, and
models. Biogeochemistry, 140(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850509948108&doi=10.1007%2fs10533-018-0478-2&
partnerlD=40&md5=7993d1855d941d2e53877e5ed1265d23. doi:10.1007/s10533-018-0478-2

45



Research Tags: Soil, Research

Abstract: Soil organic matter (SOM) turnover increasingly is conceptualized as a tension between accessibility
to microorganisms and protection from decomposition via physical and chemical association with minerals in
emerging soil biogeochemical theory. Yet, these components are missing from the original mathematical
models of belowground carbon dynamics and remain underrepresented in more recent compartmental models
that separate SOM into discrete pools with differing turnover times. Thus, a gap currently exists between the
emergent understanding of SOM dynamics and our ability to improve terrestrial biogeochemical projections
that rely on the existing models. In this opinion paper, we portray the SOM paradigm as a triangle composed of
three nodes: conceptual theory, analytical measurement, and numerical models. In successful approaches, we
contend that the nodes are connected—models capture the essential features of dominant theories while
measurement tools generate data adequate to parameterize and evaluate the models—and balanced—models
can inspire new theories via emergent behaviors, pushing empiricists to devise new measurements. Many
exciting advances recently pushed the boundaries on one or more nodes. However, newly integrated triangles
have yet to coalesce. We conclude that our ability to incorporate mechanisms of microbial decomposition and
physicochemical protection into predictions of SOM change is limited by current disconnections and imbalances
among theory, measurement, and modeling. Opportunities to reintegrate the three components of the SOM
paradigm exist by carefully considering their linkages and feedbacks at specific scales of observation.

Block, A., Vaughan, M. M., Christensen, S. A., Alborn, H. T., & Tumlinson, J. H. (2017). Elevated carbon dioxide reduces
emission of herbivore-induced volatiles in Zea mays. Plant Cell and Environment, 40(9), 1725-1734. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85021336728&doi=10.1111%2fpce.129768&partner|D
=408md5=4b5c123edb3f01224e49e0705f789b5d. doi:10.1111/pce. 12976
Research Tags: Crops, Wildlife
Abstract: Terpene volatiles produced by sweet corn (Zea mays) upon infestation with pests such as beet
armyworm (Spodoptera exigua) function as part of an indirect defence mechanism by attracting parasitoid
wasps; yet little is known about the impact of climate change on this form of plant defence. To investigate how
a central component of climate change affects indirect defence, we measured herbivore-induced volatile
emissions in plants grown under elevated carbon dioxide (COZ2). We found that S. exigua infested or
elicitor-treated Z. mays grown at elevated CO2 had decreased emission of its major sesquiterpene,
(E)-B-caryophyllene and two homoterpenes, (3E)-4,8-dimethy!-1,3,7-nonatriene and
(3E,7E)-4,8,12-trimethyl-1,3,7,11-tridecatetraene. In contrast, inside the leaves, elicitor-induced
(E)-B-caryophyllene hyper-accumulated at elevated COZ2, while levels of homoterpenes were unaffected.
Furthermore, gene expression analysis revealed that the induction of terpene synthase genes following
treatment was lower in plants grown at elevated COZ2. Our data indicate that elevated COZ2 leads both to a
repression of volatile synthesis at the transcriptional level and to limitation of volatile release through effects of
CO2 on stomatal conductance. These findings suggest that elevated CO2 may alter the ability of Z. mays to
utilize volatile terpenes to mediate indirect defenses.

Blumenthal, D. M., Mueller, K. E,, Kray, J. A, LeCain, D. R, Pendall, E,, Duke, S., . .. Morgan, J. A. (2018). Warming and
Elevated CO <inf>2</inf> Interact to Alter Seasonality and Reduce Variability of Soil Water in a Semiarid
Grassland. Ecosystems, 21(8), 1533-1544. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850433924868d0i=10.1007%2fs10021-018-0237-1&
partnerlD=408&md5=b834f93533da439e023b28760f40a9a7. doi:10.1007/s10021-018-0237-1
Research Tags: Grassland, Weather, Soil, Water
Abstract: Global changes that alter soil water availability may have profound effects on semiarid ecosystems.
Although both elevated CO2 (eCO2) and warming can alter water availability, often in opposite ways, few
studies have measured their combined influence on the amount, timing, and temporal variability of soil water.
Here, we ask how free air CO2 enrichment (to 600 ppmv) and infrared warming (+ 1.5 °C day, + 3 °C night)
effects on soil water vary within years and across wet-dry periods in North American mixed-grass prairie. We
found that eCO2 and warming interacted to influence soil water and that those interactions varied by season.
In the spring, negative effects of warming on soil water largely offset positive effects of eCO2. As the growing
season progressed, however, warming reduced soil water primarily (summer) or only (autumn) in plots treated
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with eCO2. These interactions constrained the combined effect of eCO2 and warming on soil water, which
ranged from neutral in spring to positive in autumn. Within seasons, eCOZ2 increased soil water under drier
conditions, and warming decreased soil water under wetter conditions. By increasing soil water under dry
conditions, eCOZ2 also reduced temporal variablility in soil water. These temporal patterns explain previously
observed plant responses, including reduced leaf area with warming in summer, and delayed senescence with
eCO2 plus warming in autumn. They also suggest that eCO2 and warming may favor plant species that grow
in autumn, including winter annuals and C3 graminoids, and species able to remain active under the dry
conditions moderated by eCO2.

Board, D. I, Chambers, J. C., Miller, R. F., & Weisberg, P. J. (2018). Fire patterns in pifion and juniper land cover types in
the semiarid western united states from 1984 through 2013. USDA Forest Service - General Technical Report
RMRS-GTR, 2018(372). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85065720816&partnerlD=40&md5=c01c7d87ef2409
1648bf32f5db9ae4bf.

Research Tags: Weather, Forestry

Abstract: Increases in area burned and fire size have been reported across a wide range of forest and
shrubland types in the Western United States in recent decades, but little is known about potential changes in
fire regimes of pifion and juniper land cover types. We evaluated spatio-temporal patterns of fire in pifion and
Juniper land cover types from the National Gap Analysis Program using Monitoring Trends in Burn Severity
(MTBS 2016) data (1984 through 2013) for Northern and Southern Intermountain and Central and Southern
Rocky Mountain geographic regions. We examined differences in total area burned, fire rotation, fire size, fire
number, and fire season among: (1) the four geographic regions; (2) the EPA level Ill ecoregions that occur
within each geographic region; and (3) the pifion and juniper land cover types (woodlands, savannas, and
shrublands) and other land cover types that occur within each geographic region and level lll ecoregion. We
found that area burned during the 30-year period, number of fires each year, and fire size followed a strong
geographic pattern: Northern Intermountain > Southern Intermountain > Southern Rocky Mountain > Central
Rocky Mountain. Area burned within pifion and juniper land cover types increased significantly during the
30-year period across the study area overall and for each geographic region, except the Southern
Intermountain. Fire rotations were within reported historical ranges for sagebrush ecosystems and decreased
over time. Also, fire number or fire size increased for the Southern Rocky Mountain and Southern Intermountain
geographic regions. Across the study area, spatio-temporal patterns in fire regimes for pifion and juniper land
cover types were similar to those for other land cover types. Careful monitoring of longer term trends in fire
activity and the interacting effects of invasive annual grasses, bark beetles, and climate change is needed to
access the dynamics of pifion and juniper land cover types and evaluate the efficacy of management
treatments in pifion and juniper land cover types.

Boehm, R, Ver Ploeg, M., Wilde, P. E., & Cash, S. B. (2019). Greenhouse gas emissions, total food spending and diet
quality by share of household food spending on red meat: results from a nationally representative sample of
US households. Public Health Nutrition, 22(10), 1794-1806. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-52.0-850636146548d0oi=10.1017%2fS136898001800407X
&partnerlD=40&md5=e1004710ceb950479db922bc3574fd0f. doi:10.1017/S136898001800407X
Research Tags: Economics, Livestock, Emissions
Abstract: Objective
To determine if US household food purchases with lower levels of red meat spending generate lower life-cycle
greenhouse gas emissions (GHGE), greater nutritional quality and improved alignment with the Dietary
Guidelines for Americans. Affordability of purchasing patterns by red meat spending levels was also assessed.
Design
Household food purchase and acquisition data were linked to an environmentally extended input-output
life-cycle assessment model to calculate food GHGE. Households (n 4706) were assigned to quintiles by the
share of weekly food spending on red meat. Average weekly kilojoule-adjusted GHGE, total food spending,
nutrients purchased and 2010 Healthy Eating Index (HEI-2010) were evaluated using ANOVA and linear
regression.

Setting
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USA.

Participants

Households participating in the 2012-2013 National Household Food Acquisition and Purchase Survey.

Results

There was substantial variation in the share of the household food budget spent on red meat and total
spending on red meat. The association between red meat spending share and total food spending was mixed.
Lower red meat spending share was mostly advantageous from a nutritional perspective. Average GHGE were
significantly lower and HEI-2010 scores were significantly higher for households spending the least on red meat
as a share of total food spending.

Conclusions

Only very low levels of red meat spending as a share of total food spending had advantages for food
affordability, lower GHGE, nutrients purchased and diet quality. Further studies assessing changes in GHGE and
other environmental burdens, using more sophisticated analytical techniques and accounting for substitution
towards non-red meat animal proteins, are needed.

Boehm, R., Wilde, P. E,, Ver Ploeg, M., Costello, C., & Cash, S. B. (2018). A Comprehensive Life Cycle Assessment of
Greenhouse Gas Emissions from U.S. Household Food Choices. Food Policy, 79, 67-76. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850477879758&doi=10.1016%2fj.foodpol.2018.05.004
&partnerlD=408md5=d65976d371e4c4619a661fc4bc754d91. doi:10.1016/j.foodpol.2018.05.004
Research Tags: Emissions, Economics
Abstract: Changes in diet have been proposed as one way to reduce carbon emissions from the food system.
But evidence on the implications of changing to low carbon food choices for both diet quality and food
dffordability are limited in the U.S. The objective of this study was to (a) estimate greenhouse gas emissions
(GHGEs) from U.S. household food purchases; (b) examine the source of GHGEs across U.S. food production
industries and stages of the supply chain; and (c) show the association between GHGEs and spending by food
categories and household sociodemographics. GHGEs from food expenditures made by households
participating in the National Household Food Acquisition and Purchase Survey were calculated using Economic
Input-Output Life Cycle Assessment. Results indicate that food purchases accounted for 16% of U.S. GHGEs in
2013 and average weekly household GHGEs were 71.8 kg carbon dioxide equivalents per standard adult. 68%
of average weekly household GHGEs from food spending came from agriculture and food manufacturing stages
of the food supply chain. Industries that produce animal proteins accounted for 30% of average weekly
household GHGEs, the largest share of any food industry. Households generating the highest levels of GHGEs
spent a significantly larger share of their food budget on protein foods compared to households generating
lower levels of GHGEs. White households and those with higher education levels generated more GHGEs from
food spending compared to non-white and less educated households. Overall these findings inform the ongoing
debate about which diets or food spending patterns in the U.S. are best for mitigating GHGEs in the food
system and if they are feasible for consumers to purchase.

Bonnot, T. W., Cox, W. A,, Thompson, F. R,, & Millspaugh, J. J. (2018). Threat of climate change on a songbird
population through its impacts on breeding. Nature Climate Change, 8(8), 718-722. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850505160128d0i=10.1038%2fs41558-018-0232-8&
partnerlD=40&md5=71b679dac1f4bbf1337a826848e8d289. doi:10.1038/s41558-018-0232-8
Research Tags: Wildlife
Abstract: Understanding global change processes that threaten species viability is critical for assessing
vulnerability and deciding on appropriate conservation actions1. Here we combine individual-based2 and
metapopulation models to estimate the effects of climate change on annual breeding productivity and
population viability up to 2100 of a common forest songbird, the Acadian flycatcher (Empidonax virescens),
across the Central Hardwoods ecoregion, a 39.5-million-hectare area of temperate and broadleaf forests in the
USA. Our approach integrates local-scale, individual breeding productivity, estimated from empirically derived
demographic parameters that vary with landscape and climatic factors (such as forest cover, daily
temperature)3, into a dynamic-landscape metapopulation model4 that projects growth of the regional
population over time. We show that warming temperatures under a worst-case scenario with unabated climate
change could reduce breeding productivity to an extent that this currently abundant species will suffer
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population declines substantial enough to pose a significant risk of quasi-extinction from the region in the
twenty-first century. However, we also show that this risk is greatly reduced for scenarios where emissions and
warming are curtailed. These results highlight the importance of considering both direct and indirect effects of
climate change when assessing the vulnerability of species.

Bonnot, T. W.,, Thompson, F. R., & Millspaugh, J. J. (2017). Dynamic-landscape metapopulation models predict
complex response of wildlife populations to climate and landscape change. Ecosphere, 8(7). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850268956908&doi=10.1002%2fecs2.1890&partnerID
=40&8md5=070fc7f795d2a6aab4e1e31c7286c0fe. doi:10.1002/ecs2.1890
Research Tags: Wildlife, Research
Abstract: The increasing need to predict how climate change will impact wildlife species has exposed
limitations in how well current approaches model important biological processes at scales at which those
processes interact with climate. We used a comprehensive approach that combined recent advances in
landscape and population modeling into dynamic-landscape metapopulation models (DLMPs) to predict
responses of two declining songbird species in the central hardwoods region of the United States to changes in
forest conditions from climate change. We modeled wood thrush (Hylocichla mustelina) and prairie warbler
(Setophaga discolor) population dynamics and distribution throughout the central hardwoods based on
estimates of habitat and demographics derived from landscapes projected through 2100 under a current
climate scenario and two future climate change scenarios. Climate change, natural forest succession, and forest
management interacted to change forest structure and composition over time, variably affecting the
distribution and amount of habitat of the two birds. The resulting changes in habitat and metapopulation
processes produced contrasting predictions for future populations. Wood thrush, a forest generalist, showed
little response to climate-driven forest change but declined by >25% due to reduced productivity associated
with existing forest fragmentation across much of the region. Prairie warblers initially declined due to loss of
habitat resulting from current land management; however, after 2050 cumulative effects of climate change on
forest structure created enough habitat in source landscapes to restore population growth. These
species-specific responses were the result of interactions among climate, landscape, and population processes.
We suggest relationships between climate change, succession, and land management are species specific and
important determinants of future wildlife populations and that DLMPs are a comprehensive approach that can
capture such processes to generate more realistic predictions of populations under climate change.

Boote, K. J., Prasad, V., Allen, L. H., Singh, P., & Jones, J. W. (2018). Modeling sensitivity of grain yield to elevated
temperature in the DSSAT crop models for peanut, soybean, dry bean, chickpea, sorghum, and millet.
European Journal of Agronomy, 100, 99-109. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850350630348&doi=10.1016%2fj.eja.2017.09.0028&par
tnerlD=40&md5=19c2446b55f24647a0f2c1cfe20db1f6. doi:10.1016/j.€ja.2017.09.002
Research Tags: Crops, Research, Weather
Abstract: Crop models are increasingly being used as tools to simulate climate change effects or effects of
virtual heat-tolerant cultivars; therefore it is important that upper temperature thresholds for seed-set, seed
growth, phenology, and other processes affecting yield be developed and parameterized from elevated
temperature experiments whether field or controlled-environment chambers. In this paper, we describe the
status of crop models for dry bean (Phaseolus vulgaris L.), peanut (Arachis hypogaea L.), soybean (Glycine max
L), chickpea (Cicer arietinum L.), sorghum (Sorghum bicolor (L.) Moench), and millet (Pennisetum glaucum L.
(R.) Br) in the Decision Support System for Agrotechnology Transfer (DSSAT) for response to elevated
temperature by comparison to observed data, and we review where changes have been made or where needed
changes remain. Temperature functions for phenology and photosynthesis of the CROPGRO-Dry Bean model
were modified in 2006 for DSSAT V4.5, based on observed growth and yield of Montcalm cultivar grown in
sunlit, controlled-environment chambers. Temperature functions for soybean and peanut models were
evaluated against growth and yield data in the same chambers and found to adequately predict growth and
yield, thus have not been modified since 1998 release of VV3.5. The temperature functions for the chickpea
model were substantially modified for many processes, and are updated for V4.6. The millet model was
re-coded and modified for its temperature sensitivities, with a new function to allow the 8-10 day period prior
to anthesis to affect grain set, as parameterized from field observations. For the sorghum model, the
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temperature effect on grain growth rate was modified to improve yield and grain size response to elevated
temperature by comparison to data in controlled-environment chambers. For reliable assessments of climate
change impact, it is critically important to gather additional temperature response data and to update
parameterization and code of all crop models including DSSAT.

Borchard, N., Schirrmann, M., Cayuela, M. L, Kammann, C., Wrage-M&nnig, N., Estavillo, J. M., ... Novak, J. (2019).
Biochar, soil and land-use interactions that reduce nitrate leaching and N<inf>2</inf>0O emissions: A
meta-analysis. Science of the Total Environment, 657, 2354-2364. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85054859188&doi=10.1016%2fj.scitotenv.2018.10.06
0&partnerlD=40&md5=c4e4fb6dee5d59d6fee8e663dd1317cd. doi:10.1016/j.scitotenv.2018.10.060
Research Tags: Soil, Emissions
Abstract: Biochar can reduce both nitrous oxide (N20) emissions and nitrate (NO3-) leaching, but refining
biochar's use for estimating these types of losses remains elusive. For example, biochar properties such as ash
content and labile organic compounds may induce transient effects that alter N-based losses. Thus, the aim of
this meta-analysis was to assess interactions between biochar-induced effects on N20O emissions and NO3 -
retention, regarding the duration of experiments as well as soil and land use properties. Data were compiled
from 88 peer-reviewed publications resulting in 608 observations up to May 2016 and corresponding response
ratios were used to perform a random effects meta-analysis, testing biochar's impact on cumulative N20O
emissions, soil NO3—- concentrations and leaching in temperate, semi-arid, sub-tropical, and tropical climate.
The overall N20O emissions reduction was 38%, but N20O emission reductions tended to be negligible after one
year. Overall, soil NO3- concentrations remained unaffected while NO3- leaching was reduced by 13% with
biochar; greater leaching reductions (>26%) occurred over longer experimental times (i.e. >30 days). Biochar
had the strongest N20O-emission reducing effect in paddy soils (Anthrosols) and sandy soils (Arenosols). The use
of biochar reduced both N20O emissions and NO3- leaching in arable farming and horticulture, but it did not
dffect these losses in grasslands and perennial crops. In conclusion, the time-dependent impact on N20
emissions and NO3- leaching is a crucial factor that needs to be considered in order to develop and test
resilient and sustainable biochar-based N loss mitigation strategies. Our results provide a valuable starting
point for future biochar-based N loss mitigation studies.

Bothwell, H. M., Cushman, S. A., Woolbright, S. A, Hersch-Green, E. |, Evans, L. M., Whitham, T. G., & Allan, G. J. (2017).
Conserving threatened riparian ecosystems in the American West: Precipitation gradients and river networks
drive genetic connectivity and diversity in a foundation riparian tree (Populus angustifolia). Molecular
Ecology, 26(19), 5114-5132. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85028743689&doi=10.1111%2fmec.142818&partnerl
D=40&md5=ce81972f60adf4ed1abb4155726cf3f7. doi:10.1111/mec.14281
Research Tags: Water, Forestry
Abstract: Gene flow is an evolutionary process that supports genetic connectivity and contributes to the
capacity of species to adapt to environmental change. Yet, for most species, little is known about the specific
environmental factors that influence genetic connectivity, or their effects on genetic diversity and
differentiation. We used a landscape genetic approach to understand how geography and climate influence
genetic connectivity in a foundation riparian tree (Populus angustifolia), and their relationships with
specieswide patterns of genetic diversity and differentiation. Using multivariate restricted optimization in a
reciprocal causal modelling framework, we quantified the relative contributions of riparian network
connectivity, terrestrial upland resistance and climate gradients on genetic connectivity. We found that (i) all
riparian corridors, regardless of river order, equally facilitated connectivity, while terrestrial uplands provided
2.5x more resistance to gene flow than riparian corridors. (i) Cumulative differences in precipitation
seasonality and precipitation of the warmest quarter were the primary climatic factors driving genetic
differentiation; furthermore, maximum climate resistance was 45x greater than riparian resistance. (i) Genetic
diversity was positively correlated with connectivity (R2 = 0.3744, p = .0019), illustrating the utility of resistance
models for identifying landscape conditions that can support a species' ability to adapt to environmental
change. From these results, we present a map highlighting key genetic connectivity corridors across P.
angustifolia's range that if disrupted could have long-term ecological and evolutionary consequences. Our
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findings provide recommendations for conservation and restoration management of threatened riparian
ecosystems throughout the western USA and the high biodiversity they support.

Bottero, A., D'Amato, A. W., Palik, B. J., Kern, C. C,, Bradford, J. B., & Scherer, S. S. (2017). Influence of repeated
prescribed fire on tree growth and mortality in pinus resinosa forests, northern minnesota. Forest Science,
63(1), 94-100. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850323466618&doi=10.5849%2fforsci.16-035&partner
ID=408md5=0e42762414d87b14f0ce8274fafaad22. doi:10.5849/forsci.16-035
Research Tags: Forestry
Abstract: Prescribed fire is widely used for ecological restoration and fuel reduction in fire-dependent
ecosystems, most of which are also prone to drought. Despite the importance of drought in fire-adapted forests,
little is known about the cumulative effects of repeated prescribed burning on tree growth and related response
to drought. Using dendrochronological data in red pine (Pinus resinosa Ait.)-dominated forests in northern
Minnesota, USA, we examined growth responses before and after understory prescribed fires between 1960 and
1970 to assess whether repeated burning influences growth responses of overstory trees and vulnerability of
overstory tree growth to drought. We found no difference in tree-level growth vulnerability to drought,
expressed as growth resistance, resilience, and recovery, between areas receiving prescribed fire treatments and
untreated forests. Annual mortality rates during the period of active burning were also low (less than 2%) in all
treatments. These findings indicate that prescribed fire can be effectively integrated into management plans
and climate change adaptation strategies for red pine forest ecosystems without significant short- or long-term
negative consequences for growth or mortality rates of overstory trees.

Bottero, A., D'Amato, A. W., Palik, B. J,, Bradford, J. B, Fraver, S., Battaglia, M. A., & Asherin, L. A. (2017).
Density-dependent vulnerability of forest ecosystems to drought. Journal of Applied Ecology, 54(6),
1605-1614. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019404982&d0oi=10.1111%2f1365-2664.12847&pa
rtnerlD=408md5=cd6478f5e49854d0543093f506108035. doi:10.1111/1365-2664.12847
Research Tags: Weather, Forestry
Abstract: Climate models predict increasing drought intensity and frequency for many regions, which may
have negative consequences for tree recruitment, growth and mortality, as well as forest ecosystem services.
Furthermore, practical strategies for minimizing vulnerability to drought are limited. Tree population density, a
metric of tree abundance in a given area, is a primary driver of competitive intensity among trees, which
influences tree growth and mortality. Manipulating tree population density may be a mechanism for
moderating drought-induced stress and growth reductions, although the relationship between tree population
density and tree drought vulnerability remains poorly quantified, especially across climatic gradients.

In this study, we examined three long-term forest ecosystem experiments in two widely distributed North
American pine species, ponderosa pine Pinus ponderosa (Lawson & C. Lawson) and red pine Pinus resinosa
(Aiton), to better elucidate the relationship between tree population density, growth and drought. These
experiments span a broad latitude and aridity range and include tree population density treatments that have
been purposefully maintained for several decades. We investigated how tree population density influenced
resistance (growth during drought) and resilience (growth after drought compared to pre-drought growth) of
stand-level growth during and after documented drought events.

Our results show that relative tree population density was negatively related to drought resistance and
resilience, indicating that trees growing at lower densities were less vulnerable to drought. This result was
apparent in all three forest ecosystems, and was consistent across species, stand age and drought intensity.
Synthesis and applications. Our results highlighted that managing pine forest ecosystems at low tree
population density represents a promising adaptive strategy for reducing the adverse impacts of drought on
forest growth in coming decades. Nonetheless, the broader applicability of our findings to other types of forest
ecosystems merits additional investigation.

Bouchard, J. R, Fernando, D. D., Bailey, S. W., Weber-Townsend, J., & Leopold, D. J. (2017). Contrasting patterns of
genetic variation in central and peripheral populations of dryopteris fragrans (Fragrant wood fern) and
implications for colonization dynamics and conservation. International Journal of Plant Sciences, 178(8),
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607-617. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850301162878&doi=10.1086%2f693109&partnerlD=4
0&md5=f8c2570216beb00d2bab8528cd31afa5. doi:10.1086/693109

Research Tags: Forestry

Abstract: Premise of research.  Ferns are vital components of temperate and tropical ecosystems, but they
have not been examined in the context of a central-peripheral hypothesis. Dryopteris fragrans is an ideal
species to examine the genetic variation between central and peripheral populations because of its arctic north
to temperate south distribution pattern. In addition to understanding colonization dynamics, our study also
addresses the issue regarding the conservation value of peripheral plant populations.

Methodology. We examined 82 individuals from 22 populations from northern Canada (N-CA) and the
northeastern United States (NE-US), which represent central and peripheral populations of D. fragrans,
respectively. Two-hundred two loci were resolved using inter-simple sequence repeat markers, allowing
analyses of genetic diversity and population structure, insights into gene flow and mating system, and
correlations of genetic diversity with geographical distance, population size, and air temperature.

Pivotal results. Dryopteris fragrans exhibits high genetic diversity at the species level, with most of its genetic
variation due to differences between populations. At the regional level, however, there is a sharp contrast in the
patterns of genetic variation between N-CA and NE-US populations, with the latter exhibiting low genetic
diversity, high population differentiation, low gene flow, and a predominantly inbreeding mating system. The
NE-US populations also exhibit several unique loci that indicate that they are not merely a reduced
representative of the overall genetic diversity of the species.

Conclusions. Dryopteris fragrans in the NE-US are genetically distinct from those in N-CA, and this result may
serve as justification for the species’ conservation in the NE-US. Our results also indicate that D. fragrans in the
NE-US may have originated from the Canadian populations through several instances of single-spore founding
events facilitated by long-distance spore dispersal and self-fertilization.

Boussios, D., Preckel, P. V., Yigezu, Y. A, Dixit, P. N., Akroush, S., M'Hamed, H. C,, . .. Ayad, J. (2019). Modeling
producer responses with dynamic programming: a case for adaptive crop management. Agricultural
Economics (United Kingdom), 50(1), 101-111. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85055682233&doi=10.1111%2fagec.124698&partnerl
D=40&md5=8af00a38f9f687acba34155e1aed76¢0. doi:10.1111/agec.12469
Research Tags: Research, Weather, Crops
Abstract: Past research found agricultural producers’ conditional responses during the growing season are
important adaptations to weather and other stochastic events. Failing to recognize these responses overstates
the risks confronting producers and understates their ability to respond to adverse circumstances. Dynamic
programming (DP) provides a means for determining optimal long-term crop management plans. However,
most applications in the literature base their analysis on annual time steps with fixed strategies within the year,
effectively ignoring conditional responses during the year. We suggest an alternative approach that captures
the strategic responses within a cropping season to random weather variables as they unfold, reflecting
farmers’ ability to adapt to weather realizations. We illustrate our approach by applying it to a typical cereal
farm in Karak, Jordan. The results show that including conditional within-year responses to weather reduces the
frequency of fallowing by 23% and increases expected income by 9%.

Bovey, R. W. (2017). Weed management systems for rangeland. In Handbook of Weed Management Systems (pp.
519-552).
Research Tags: Grassland
No Abstract (Book):

Brabec, M. M., Germino, M. J., & Richardson, B. A. (2017). Climate adaption and post-fire restoration of a foundational
perennial in cold desert: insights from intraspecific variation in response to weather. Journal of Applied
Ecology, 54(1), 293-302. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84971231430&doi=10.1111%2f1365-2664.12679&pa
rtnerlD=408md5=b0cc6b342802699873b679064d04e7bb. doi:10.1111/1365-2664.12679
Research Tags: Weather, Forestry
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Abstract: The loss of foundational but fire-intolerant perennials such as sagebrush due to increases in fire size
and frequency in semi-arid regions has motivated efforts to restore them, often with mixed or even no success.
Seeds of sagebrush Artemisia tridentata and related species must be moved considerable distances from seed
source to planting sites, but such transfers have not been guided by an understanding of local climate
adaptation. Initial seedling establishment and its response to weather are a key demographic bottleneck that
likely varies among subspecies and populations of sagebrush.

We assessed differences in survival, growth and physiological responses of sagebrush seedlings to weather
among eleven seed sources that varied in subspecies, cytotype and climates-of-origin over 18 months following
outplanting. Diploid or polyploid populations of mountain, Wyoming and basin big sagebrush (A. tridentata
ssp. vaseyana, A. tridentata ssp. wyomingensis and A. tridentata ssp. tridentata, respectively) were planted onto
five burned sites that normally support A.t. wyomingensis with some A.t. tridentata.

A.t. wyomingensis had the most growth and survival, and tetraploid populations had greater survival and
height than diploids. Seasonal timing of mortality varied among the subspecies/cytotypes and was more closely
related to minimum temperatures than water deficit.

Temperatures required to induce ice formation were up to 6 °C more negative in 4n-A.t. tridentata and A.t.
wyomingensis than in other subspecies/cytotypes, indicating greater freezing avoidance. In contrast, freezing
resistance of photosynthesis varied only 1 °C among subspecies/cytotypes, being greatest in A.t. wyomingensis
and least in the subspecies normally considered most cold-adapted, A.t. vaseyana. A large spectrum of reliance
on freezing avoidance vs. freezing tolerance was observed and corresponded to differences in post-fire
survivorship among subspecies/cytotypes. Differences in water deficit responses among subspecies/cytotypes
were not as strong and did not relate to survival patterns.

Synthesis and applications. Low-temperature responses are a key axis defining climate adaptation in young
sagebrush seedlings and vary more with cytotype than with subspecies, which contrasts with the traditional
emphases on (i) water limitations to explain establishment in these deserts, and (ii) subspecies in selecting
restoration seedings. These important and novel insights on climate adaptation are critical for seed selection
and parameterizing seed transfer zones, and were made possible by incorporating weather data with survival
statistics. The survival/weather statistics used here could be applied to any restoration planting or seeding to
help elucidate factors contributing to success and enable adaptive management.

Bradford, J. B., & Bell, D. M. (2017). A window of opportunity for climate-change adaptation: easing tree mortality by
reducing forest basal area. Frontiers in Ecology and the Environment, 15(1), 11-17. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850074056458d0oi=10.1002%2ffee.1445&partnerID=
408md5=b7361f8ab39f76385685e6259295a4d2. doi:10.1002/fee.1445
Research Tags: Forestry, Weather
Abstract: Increasing aridity as a result of climate change is expected to exacerbate tree mortality. Reducing
forest basal area — the cross-sectional area of tree stems within a given ground area — can decrease tree
competition, which may reduce drought-induced tree mortality. However, neither the magnitude of expected
mortality increases, nor the potential effectiveness of basal area reduction, has been quantified in dryland
forests such as those of the drought-prone Southwest US. We used thousands of repeatedly measured forest
plots to show that unusually warm and dry conditions are related to high tree mortality rates and that
mortality is positively related to basal area. Those relationships suggest that while increasing high temperature
extremes forecasted by climate models may lead to elevated tree mortality during the 21st century, future tree
mortality might be partly ameliorated by reducing stand basal area. This adaptive forest management strategy
may provide a window of opportunity for forest managers and policy makers to guide forest transitions to
species and/or genotypes more suited to future climates.

Brandt, L. A, Butler, P. R, Handler, S. D., Janowiak, M. K., Shannon, P. D., & Swanston, C. W. (2017). Integrating science
and management to assess forest ecosystem vulnerability to climate change. Journal of Forestry, 115(3),
212-221. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019410528&doi=10.5849%2fjof.15-147&partner|D
=408md5=7003669f9d8b3691c3e64e13199e7cdd. doi:10.5849/jof.15-147
Research Tags: Forestry, Research
Abstract: We developed the ecosystem vulnerability assessment approach (EVAA) to help inform potential
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adaptation actions in response to a changing climate. EVAA combines multiple quantitative models and expert
elicitation from scientists and land managers. In each of eight assessment areas, a panel of local experts
determined potential vulnerability of forest ecosystems to climate change over the next century using EVAA.
Vulnerability and uncertainty ratings for forest community types in each assessment area were developed. The
vulnerability of individual forest types to climate change varied by region due to regional differences in how
climate change is expected to affect system drivers, stressors, and dominant species and the capacity of a forest
community to adapt. This assessment process is a straightforward and flexible approach to addressing the key
components of vulnerability in a collaborative setting and can easily be applied to a range of forest ecosystems
at local to regional scales.

Management and Policy Implications Forest managers can use vulnerability assessments to help understand
which species and ecosystems may be at greatest risk in a changing climate. Vulnerability assessments explain
what systems are the most (and least) vulnerable, and, more important, why they are vulnerable. We developed
the ecosystem vulnerability assessment approach (EVAA) for forest managers and scientists to collaboratively
assess forest ecosystem vulnerability. We applied EVAA to eight regions in the Midwest and Northeast totaling
252 million acres. Although we have applied EVAA at the ecoregional scale, it is flexible enough to be used at
larger or smaller scales, depending on the needs of managers. Results from assessments using EVAA have been
successfully applied to forest management decisions across the Midwest and Northeast by nongovernmental,
private, and government forest managers. How this information is applied depends on the specific goals and
objectives of different places and ownerships.

Branham, S. E., Stansell, Z. J,, Couillard, D. M., & Farnham, M. W. (2017). Quantitative trait loci mapping of heat

Branson,

tolerance in broccoli (Brassica oleracea var. italica) using genotyping-by-sequencing. Theoretical and Applied
Genetics, 130(3), 529-538. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-52.0-85000402102&d0i=10.1007%2fs00122-016-2832-x&
partnerlD=40&md5=b4ee37bc6e58cc6b13597d8958bb91b1. doi:10.1007/s00122-016-2832-x

Research Tags: Crops, Weather

Abstract: Predicted rising global temperatures due to climate change have generated a demand for crops that
are resistant to yield and quality losses from heat stress. Broccoli (Brassica oleracea var. italica) is a cool
weather crop with high temperatures during production decreasing both head quality and yield. Breeding for
heat tolerance in broccoli has potential to both expand viable production areas and extend the growing season
but breeding efficiency is constrained by limited genetic information. A doubled haploid (DH) broccoli
population segregating for heat tolerance was evaluated for head quality in three summer fields in Charleston,
SC, USA. Multiple quantitative trait loci (QTL) mapping of 1,423 single nucleotide polymorphisms developed
through genotyping-by-sequencing identified five QTL and one positive epistatic interaction that explained
62.1% of variation in heat tolerance. The QTL identified here can be used to develop markers for
marker-assisted selection and to increase our understanding of the molecular mechanisms underlying plant
response to heat stress.

D. H. (2017). Effects of altered seasonality of precipitation on grass production and grasshopper performance
in a northern mixed prairie. Environmental Entomology, 46(3), 589-594. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850208686188doi=10.1093%2fee%2fnvx0538&partne
rID=40&md5=4758edfded6b04b70a0172ee8ec58cf9. doi:10.1093/ee/nvx053

Research Tags: Weather, Wildlife, Grassland

Abstract: Climatic changes are leading to differing patterns and timing of precipitation in grassland
ecosystems, with the seasonal timing of precipitation affecting plant biomass and plant composition. No
previous studies have examined how drought seasonality affects grasshopper performance and the impact of
herbivory on vegetation. We modified seasonal patterns of precipitation and grasshopper density in a
manipulative experiment to examine if seasonality of drought combined with herbivory affected plant biomass,
nitrogen content, and grasshopper performance. Grass biomass was affected by both precipitation and
grasshopper density treatments, while nitrogen content of grass was higher with early-season drought.
Proportional survival was negatively affected by initial density, while survival was higher with early drought
than with full-season drought. Drought timing affected the outcome, with early summer drought increasing
grass nitrogen content and grasshopper survival, while season-long and late-season drought did not. The
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results support arguments that our knowledge of plant responses to seasonal short-term variation in climate is
limited and illustrate the importance of experiments manipulating precipitation phenology. The results confirm
that understanding the season of drought is critical for predicting grasshopper population dynamics, as extreme
early summer drought may be required to strongly affect Melanoplus sanguinipes (F.) performance.

S. L, McDowell, W. H., Dietrich, W. E., White, T. S., Kumar, P., Anderson, S. P., . .. Gaillardet, J. (2017).
Designing a network of critical zone observatories to explore the living skin of the terrestrial Earth. Earth
Surface Dynamics, 5(4), 841-860. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85034602972&doi=10.5194%2fesurf-5-841-2017&pa
rtnerlD=408md5=4657d18b51f9d5a47d79540709b90d5¢. doi:10.5194/esurf-5-841-2017

Research Tags: Research

Abstract: The critical zone (CZ), the dynamic living skin of the Earth, extends from the top of the vegetative
canopy through the soil and down to fresh bedrock and the bottom of the groundwater. All humans live in and
depend on the CZ. This zone has three co-evolving surfaces: the top of the vegetative canopy, the ground
surface, and a deep subsurface below which Earth's materials are unweathered. The network of nine CZ
observatories supported by the US National Science Foundation has made advances in three broad areas of CZ
research relating to the co-evolving surfaces. First, monitoring has revealed how natural and anthropogenic
inputs at the vegetation canopy and ground surface cause subsurface responses in water, regolith structure,
minerals, and biotic activity to considerable depths. This response, in turn, impacts aboveground biota and
climate. Second, drilling and geophysical imaging now reveal how the deep subsurface of the CZ varies across
landscapes, which in turn influences aboveground ecosystems. Third, several new mechanistic models now
provide quantitative predictions of the spatial structure of the subsurface of the CZ.

Many countries fund critical zone observatories (CZOs) to measure the fluxes of solutes, water, energy, gases,
and sediments in the CZ and some relate these observations to the histories of those fluxes recorded in
landforms, biota, soils, sediments, and rocks. Each US observatory has succeeded in (i) synthesizing research
across disciplines into convergent approaches; (ii) providing long-term measurements to compare across sites;
(iii) testing and developing models; (iv) collecting and measuring baseline data for comparison to catastrophic
events; (v) stimulating new process-based hypotheses; (vi) catalyzing development of new techniques and
instrumentation; (vii) informing the public about the CZ; (viii) mentoring students and teaching about emerging
multidisciplinary CZ science; and (ix) discovering new insights about the CZ. Many of these activities can only
be accomplished with observatories. Here we review the CZO enterprise in the United States and identify how
such observatories could operate in the future as a network designed to generate critical scientific insights.
Specifically, we recognize the need for the network to study network-level questions, expand the environments
under investigation, accommodate both hypothesis testing and monitoring, and involve more stakeholders. We
propose a driving question for future CZ science and a hubs-and-campaigns model to address that question
and target the CZ as one unit. Only with such integrative efforts will we learn to steward the life-sustaining
critical zone now and into the future.

S.T. Vose, J. M., Wear, D. N., & Band, L. (2017). Planning for an uncertain future: Restoration to mitigate
water scarcity and sustain carbon sequestration. In Ecological Restoration and Management of Longleaf Pine
Forests (pp. 291-310).

Research Tags:

No Abstract (Book):

Breed, M. F., Harrison, P. A, Bischoff, A., Durruty, P., Gellie, N. J. C.,, Gonzales, E. K,, ... Bucharova, A. (2018). Priority

actions to improve provenance decision-making. BioScience, 68(7), 510-516. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85050921707&doi=10.1093%2fbiosci%2fbiy0508&par
tnerlD=408&md5=283576fbd587f9fe3944fa4ff3547e08. doi:10.1093/biosci/biy050

Research Tags: Research

Abstract: Selecting the geographic origin—the provenance—of seed is a key decision in restoration. The last
decade has seen a vigorous debate on whether to use local or nonlocal seed. The use of local seed has been the
preferred approach because it is expected to maintain local adaptation and avoid deleterious population effects
(e.g., maladaptation and outbreeding depression). However, the impacts of habitat fragmentation and climate

55



change on plant populations have driven the debate on whether the local-is-best standard needs changing.

This debate has largely been theoretical in nature, which hampers provenance decision-making. Here, we detail
cross-sector priority actions to improve provenance decision-making, including embedding provenance trials
into restoration projects; developing dynamic, evidence-based provenance policies; and establishing stronger
research-practitioner collaborations to facilitate the adoption of research outcomes. We discuss how to tackle
these priority actions in order to help satisfy the restoration sector's requirement for appropriately provenanced
seed.

Bremer, L. L, Mandle, L., Trauernicht, C., Pascua, P., McMillen, H. L, Burnett, K., . .. Ticktin, T. (2018). Bringing multiple
values to the table: Assessing future land-use and climate change in North Kona, Hawai'i. Ecology and
Society, 23(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85044938836&doi=10.5751%2fES-09936-2301338&pa
rtnerlD=408md5=c974f9dde3331a39409f990f8cbf656f. doi:10.5751/ES-09936-230133
Research Tags: Economics
Abstract: As ecosystem service assessments increasingly contribute to decisions about managing Earth’s lands
and waters, there is a growing need to understand the diverse ways that people use and value landscapes.
However, these assessments rarely incorporate the value of landscapes to communities with strong cultural and
generational ties to place, precluding inclusion of these values—alongside others—into planning processes. We
developed a process to evaluate trade-offs and synergies in ecosystem services across land-use scenarios and
under climate change in North Kona, Hawai'i, a tropical dry ecosystem where water, fire, biodiversity, and
cultural values are all critical considerations for land management decisions. Specifically, we combined
participatory deliberative methods, ecosystem service models, vegetation surveys, and document analysis to
evaluate how cultural services, regulating services (groundwater recharge, landscape flammability reduction),
biodiversity, and revenue: (1) vary across four land-use scenarios (pasture, coffee, agroforestry, and native forest
restoration) and (2) are expected to vary with climate change (representative concentration pathway (RCP) 8.5
mid-century scenario). The native forest restoration scenario provided high cultural, biodiversity, and ecosystem
service value, whereas coffee's strongest benefit was monetary return. The agroforestry scenario offered the
greatest potential in terms of maximizing multiple services. Pasture had relatively low ecological and economic
value but, as with native forest and agroforestry, held high value in terms of local knowledge and cultural
connection to place. Climate change amplified existing vulnerabilities for groundwater recharge and landscape
flammability, but resulted in few shifts in the ranking of land-use scenarios. Our results demonstrate that
cultural services need not be sacrificed at the expense of other management objectives if they are deliberately
included in land-use planning from the start. Meaningfully representing what matters most to diverse groups of
people, now and under a changing climate, requires greater integration of participatory methods into
ecosystem service analyses.

Brennan, E. B. (2017). Can we grow organic or conventional vegetables sustainably without cover crops?
HortTechnology, 27(2), 151-161. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850141167718d0i=10.21273%2fHORTTECH03358-16
&partnerD=40&md5=21e89dde8d71983e7a80da4eff977e30. doi:10.21273/HORTTECH03358-16
Research Tags: Crops, Soil
Abstract: Vegetable and fruit consumption patterns in the United States indicate that most people need to eat
far more fruits and vegetables to meet the current nutritional guidelines for a healthy diet. Following these
guidelines would require more than doubling the harvested acreage for fruits and vegetables and could have
serious environmental implications if unsustainable production practices were used. This situation will likely
intensify with population growth and climate change. To answer the title question (can we grow organic or
conventional vegetables sustainably without cover crops?), this paper focuses on the high-input,
tillage-intensive vegetable production practices in the Salinas Valley of California, a region often called “the
Salad Bowl of America.” This region has a serious problem of nitrate contamination of the groundwater that
occurred as the agricultural systems here shifted from agronomic to high-value horticultural crops [primarily
vegetables and strawberries (Fragaria xananassa)] over the past several decades. This raises questions about
the sustainability of past and current vegetable production practices and indicates the need for a radical
paradigm shift in nutrient management. Cover cropping is well recognized as a "best management practice” in
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vegetable production systems, but is still relatively uncommon in many of the most important vegetable
production regions in the United States, including the Salinas Valley. It is argued that cover crops are an
essential part of sustainable vegetable production because they provide a complex suite of unique ecosystem
services during fallow periods that complement best management practices during cash crop periods. The
reasons that cover crops are uncommon here are discussed and three alternative cover cropping strategies are
described to potentially increase adoption of cover cropping in vegetable rotations. These strategies are focused
on reducing residue management challenges and include a novel strategy to extract the juice from
nitrogen-rich, immature cover crops for use as a liquid organic fertilizer in subsequent cash crops.

Briones-Herrera, C. I, Vega-Nieva, D. J., Monjaras-Vega, N. A, Flores-Medina, F., Lopez-Serrano, P. M., Corral-Rivas, J.
J., ... Jolly, W. M. (2019). Modeling and mapping forest fire occurrence from aboveground carbon density in
Mexico. Forests, 10(5). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85066851953&doi=10.3390%2ff10050402&partnerID
=408md5=e7a72392848590ba790be224ff9b7184. doi:10.3390/f10050402
Research Tags: Forestry, Weather
Abstract: Understanding the spatial patterns of fire occurrence is key for improved forest fires management,
particularly under global change scenarios. Very few studies have attempted to relate satellite-based
aboveground biomass maps of moderate spatial resolution to spatial fire occurrence under a variety of climatic
and vegetation conditions. This study focuses on modeling and mapping fire occurrence based on fire
suppression data from 2005-2015 from aboveground biomass—expressed as aboveground carbon density
(AGCD)—for the main ecoregions in Mexico. Our results showed that at each ecoregion, unimodal or humped
relationships were found between AGCD and fire occurrence, which might be explained by varying constraints
of fuel and climate limitation to fire activity. Weibull equations successfully fitted the fire occurrence
distributions from AGCD, with the lowest fit for the desert shrub-dominated north region that had the lowest
number of observed fires. The models for predicting fire occurrence from AGCD were significantly different by
region, with the exception of the temperate forest in the northwest and northeast regions that could be
modeled with a single Weibull model. Our results suggest that AGCD could be used to estimate spatial fire
occurrence maps; those estimates could be integrated into operational GIS tools for assistance in fire danger
mapping and fire and fuel management decision-making. Further investigation of anthropogenic drivers of fire
occurrence and fuel characteristics should be considered for improving the operational spatial planning of fire
management. The modeling strategy presented here could be replicated in other countries or regions, based on
remote-sensed measurements of aboveground biomass and fire activity or fire suppression records.

Bronson, K. F., Hunsaker, D. J., Williams, C. F., Thorp, K. R, Rockholt, S. M., Del Grosso, S. J., . .. Barnes, E. M. (2018).
Nitrogen management affects nitrous oxide emissions under varying cotton irrigation systems in the Desert
Southwest, USA. Journal of Environmental Quality, 47(1), 70-78. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85040453789&doi=10.2134%2fjeq2017.10.0389&par
tnerID=40&md5=ad913374ae311339204b85699e4504b9. doi:10.2134/jeq2017.10.0389
Research Tags: Emissions, Crops, Water
Abstract: Irrigation of food and fiber crops worldwide continues to increase. Nitrogen (N) from fertilizers is a
major source of the potent greenhouse gas nitrous oxide (N20O) in irrigated cropping systems. Nitrous oxide
emissions data are scarce for crops in the arid western United States. The objective of these studies was to
assess the effect of N fertilizer management on N20O emissions from furrow-irrigated, overhead
sprinkler-irrigated, and subsurface drip-irrigated cotton (Gossypium hirsutum L.) in Maricopa, AZ, on Trix and
Casa Grande sandy clay loam soils. Soil test- and canopy-reflectance-based N fertilizer management were
compared. In the furrow- and overhead sprinkler-irrigated fields, we also tested the enhanced efficiency N
fertilizer additive Agrotain Plus as a N20O mitigation tool. Nitrogen fertilizer rates as liquid urea ammonium
nitrate ranged from 0 to 233 kg N ha—1. Two applications of N fertilizer were made with furrow irrigation,
three applications under overhead sprinkler irrigation, and 24 fertigations with subsurface drip irrigation.
Emissions were measured weekly from May through August with 1-L vented chambers. N20 emissions were not
agronomically significant, but increased as much as 16-fold following N fertilizer addition compared to zero-N
controls. Emission factors ranged from 0.10 to 0.54% of added N fertilizer emitted as N20-N with furrow
irrigation, 0.15 to 1.1% with overhead sprinkler irrigation, and <0.1% with subsurface drip irrigation. The
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reduction of N20O emissions due to addition of Agrotain Plus to urea ammonium nitrate was inconsistent. This
study provides unique data on N20 emissions in arid-land irrigated cotton and illustrates the advantage of
subsurface drip irrigation as a low N20 source system.

Brooks, B. G. J,, Lee, D. C., Pomara, L. Y., Hargrove, W. W., & Desai, A. R. (2017). Quantifying Seasonal Patterns in
Disparate Environmental Variables Using the PolarMetrics R Package. Paper presented at the IEEE
International Conference on Data Mining Workshops, ICDMW.

Research Tags: Research

Abstract: Certain environmental processes, while influential, are inherently difficult to quantify and detect
using traditional time series analyses, particularly among variables with different seasonal progressions.
Disturbances that only manifest in part of a season (e.g., spring defoliation) or subtle climate shifts can pose
detection challenges when they occur in the presence of other variability. Increasing sampling rates or even
adding new sensors may not reveal the anticipated patterns. Eddy covariance tower data are a useful example
for which various environmental drivers influence the overall signal, contributing noise and seemingly
discordant variation. While eddy flux data are a rich representation of information, distinguishing expected
seasonal responses within a signal can be challenging, especially where drivers may have either fast or lagged
responses. A conventional solution might be to analyze and effectively smooth the data over daily to monthly
intervals. However, such smoothed data will not exhibit the same variance, and subsequent regressions may not
isolate relationships and anomalies to specific seasons. This paper introduces and demonstrates the use of a
newly developed R software package, PolarMetrics, which is used to analyze 20 years of data from one
AmeriFlux tower using a polar (circular) approach that reduces data volume to a smaller set of derived seasonal
timing and magnitude metrics. Polar metrics quantify the annual cycle of input variables, and permit direct
comparison of the strength and timing of seasonality. While performing the analysis over all years produces a
synoptic result, analyzing year-by-year characterizes interannual variability.

Broughton, K. J,, Bange, M. P., Duursma, R. A, Payton, P., Smith, R. A, Tan, D. K. Y., & Tissue, D. T. (2017). The effect of
elevated atmospheric [CO<inf>2</inf>] and increased temperatures on an older and modern cotton
cultivar. Functional Plant Biology, 44(12), 1207-1218. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85034059783&doi=10.1071%2fFP171658&partner|D=
40&md5=8753416b36165159ddd3b5c409f57bfd. doi:10.1071/FP17165
Research Tags: Crops, Weather
Abstract: Changes in atmospheric [COZ2], temperature and precipitation under projected climate change
scenarios may have significant impacts on the physiology and yield of cotton. Understanding the implications
of integrated environmental impacts on cotton is critical for developing cotton systems that are resilient to
stresses induced by climate change. The objective of this study was to quantify the physiological and growth
capacity of two cotton cultivars under current and future climate regimes. This experiment compared the
early-season growth and physiological response of an older (DP16, released in the 1970s) and a modern (Sicot
71BRF, released in 2008) cotton cultivar grown in ambient and elevated atmospheric [CO2] (CA, 400 uL L-1 and
CE, 640 uL L-1 respectively) and two temperature (TA, 28/17°C and TE, 32/21°C, day/night, respectively)
treatments under well-watered conditions. CE increased biomass and photosynthetic rates compared with CA,
and TE increased plant biomass. Although limited by the comparison of one older and one modern cultivar, our
results suggest that substantial potential may exist to increase breeding selection of cotton cultivars that are
responsive to both TE and CE.

Broughton, K. J., Smith, R. A,, Duursma, R. A, Tan, D. K. Y., Payton, P, Bange, M. P., & Tissue, D. T. (2017). Warming
alters the positive impact of elevated CO<inf>2</inf> concentration on cotton growth and physiology
during soil water deficit. Functional Plant Biology, 44(2), 267-278. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850092288948&doi=10.1071%2fFP16189&partner|D=
408md5=09a442f32ad255e69b2fbdcc0e085536. doi:10.1071/FP16189
Research Tags: Crops, Weather
Abstract: Alterations in climate factors such as rising CO2 concentration ([COZ2]J), warming and reduced
precipitation may have significant impacts on plant physiology and growth. This research investigated the
interactive effects of elevated [CO2], warming and soil water deficit on biomass production, leaf-level
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physiological responses and whole-plant water use efficiency (WUEP) in cotton (Gossypium hirsutum L.). Cotton
was grown in the glasshouse under two [COZ2] treatments (CA, 400 uL L-1; CE, 640 uL L-1) and two temperature
treatments (TA, 28°C: 17°C day : night; TE, 32°C: 21°C day : night). Plants were subjected to two progressive
water deficit cycles, with a 5-day recovery period between the water deficit periods. CE increased vegetative
biomass and photosynthetic rates, and decreased stomatal conductance in TA; however, these responses to CE
were not evident under TE. CE increased whole-plant water loss under TA, but increased WUEp, whereas
increased whole-plant water loss in TE decreased WUEp regardless of atmospheric [CO2]. CE may provide some
positive growth and physiological benefits to cotton at TA if sufficient water is available but CE will not mitigate
the negative effects of rising temperature on cotton growth and physiology in future environments.

Brown, J., Alvarez, P, Byrd, K., Deswood, H., Elias, E., & Spiegal, S. (2017). Coping With Historic Drought in California
Rangelands: Developing a More Effective Institutional Response. Rangelands, 39(2), 73-78. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850138566628&doi=10.1016%2fj.rala.2017.01.0028&pa
rtnerlD=408&md5=3b826c3bfb5065e614eca29a544f972f. doi:10.1016/j.rala.2017.01.002
Research Tags: Weather, Grassland
Abstract: Drought response is widely varied depending on both the characteristics of the drought and the
ability of individual ranchers to respond.

Assistance from institutions during drought has not typically considered preemptive, during, and post-drought
response as a strategic approach, which recognizes biophysical, sociological, and economic complexities of
drought.

A USDA Southwest Climate Hub-sponsored workshop brought together a range of representatives from public
and private institutions with drought response responsibilities to examine how those institutions could better
support drought decision-making.

Institutions can greatly improve their support for individual land managers by doing more systematic collecting
and organizing of drought-related information as a basis for programs, and by collaborating to enhance both
institutional and individual learning.

Brown, P. M., Gannon, B., Battaglia, M. A, Fornwalt, P. J., Huckaby, L. S, Cheng, A. S., & Baggett, L. S. (2019). Identifying
old trees to inform ecological restoration in montane forests of the central rocky mountains, USA. Tree-Ring
Research, 75(1), 34-48. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850624147348d0i=10.3959%2f1536-1098-75.1.34&p
artnerlD=408md5=d975983c979b8ef5372398c995a32cc1. doi:10.3959/1536-1098-75.1.34
Research Tags: Forestry
Abstract: Old trees (defined here as 2150 years old) can be rare in many forests because of past timber
harvest, uncharacteristically severe wildfires, and — increasingly — climate change. Old trees provide unique
structural, ecological, scientific, and aesthetic values missing in forests containing only younger trees. Here we
compile crossdated ages from over 10,000 living and dead trees sampled in montane forests of the central
Rocky Mountains in Colorado and southern Wyoming, USA, to examine changes in age structure of the oldest
trees since Euro-American settlement and to provide guidelines to aid in identification of old trees for retention
during ecological restoration treatments. Eroded stumps (containing only heartwood) were found in over 93%
of 179 randomly sampled plots. Number of stumps found in each plot was proportional to reconstructed
historical (1860 C.E.) stand basal area. The regional median date of maximum plot tree recruitment was over
150 years older when including stumps versus only living trees, suggesting that if all those harvested trees had
survived to the present, the ages of oldest trees would be substantially greater than it is today. However, the
regional median age of oldest trees in 1860 before harvesting was not different from the median age of oldest
living trees in the current forest (246 vs. 248 years), which alternatively suggests that the regional population of
oldest trees has recovered to near historical levels in the time since early Euro-American harvests. Each living
tree at the time of sampling was assigned to one of three potential age classes based on a subjective
assessment of tree morphology: old (likely =150 years old), young (likely <150 years old), or transitional
(containing a mixture of young and old tree characteristics). Trees assigned to the old and young morphology
categories were classified correctly 88% to 96% of the time depending on species as confirmed by their
crossdated ages. Regression tree analysis revealed that tree diameter at breast height was not as reliable a
predictor of tree age as were morphological characteristics. A measure of site productivity was a significant
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variable to use to separate transitional morphology trees into old and young age classes, but classification
accuracy was not high because of large variability in ages of these trees. Our results suggest that residual live
old trees in the current forest, although perhaps not rare compared to historical age distributions, should be
retained during restoration treatments, and that using simple morphological and environmental criteria to
identify old trees is more reliable than tree size alone.

Brown, S., & Lugo, A. E. (2017). Trailblazing the carbon cycle of tropical forests from puerto rico. Forests, 8(4).
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850173567258&doi=10.3390%2ff8040101&partner|D
=40&md5=833aa363834ffealcab2fd6f44663443. doi:10.3390/f8040101
Research Tags: Forestry, Research
Abstract: We review the literature that led to clarifying the role of tropical forests in the global carbon cycle
from a time when they were considered sources of atmospheric carbon to the time when they were found to be
atmospheric carbon sinks. This literature originates from work conducted by US Forest Service scientists in
Puerto Rico and their collaborators. It involves the classification of forests by life zones, estimation of carbon
density by forest type, assessing carbon storage changes with ecological succession and land use/land cover
type, describing the details of the carbon cycle of forests at stand and landscape levels, assessing global land
cover by forest type and the complexity of land use change in tropical regions, and assessing the ecological
fluxes and storages that contribute to net carbon accumulation in tropical forests. We also review recent work
that couples field inventory data, remote sensing technology such as LIDAR, and GIS analysis in order to more
accurately determine the role of tropical forests in the global carbon cycle and point out new avenues of carbon
research that address the responses of tropical forests to environmental change.

Brown, T. C., & Kroll, S. (2017). Avoiding an uncertain catastrophe: climate change mitigation under risk and wealth
heterogeneity. Climatic Change, 141(2), 155-166. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850082172308d0i=10.1007%2fs10584-016-1889-5&
partnerlD=40&md5=a4c346aaa02356e8835f4ec7bdf2fdf5. doi:10.1007/s10584-016-1889-5
Research Tags: Economics
Abstract: For environmental problems such as climate change, uncertainty about future conditions makes it
difficult to know what the goal of mitigation efforts should be, and inequality among the affected parties makes
it hard for them to know how much they each should do toward reaching the goal. We examine the effects of
scientific uncertainty and wealth inequality in experiments where subjects decide how much to contribute
toward reducing a common threat. We also explore how the framing of uncertainty affects collective action.
Our results suggest that uncertainty lowers contributions, but contributions remain surprisingly high even in
treatments with a variable loss probability, where such behavior is individually suboptimal (and where the
underlying game is a prisoner’s dilemmay). Further, we find that the characterization of uncertainty is crucial
and that inequality need not lower contributions at all.

Brown, T. C., Mahat, V., & Ramirez, J. A. (2019). Adaptation to Future Water Shortages in the United States Caused by
Population Growth and Climate Change. Earth's Future, 7(3), 219-234. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850623449108d0i=10.1029%2f2018EF0010918&partn
erlD=408md5=3432494d30a1a381de951b20ba85f7d6. doi:10.1029/2018EF001091
Research Tags: Water, Economics
Abstract: Population growth and climate change will combine to pose substantial challenges for water
management in the United States. Projections of water supply and demand over the 21st century show that in
the absence of further adaptation efforts, serious water shortages are likely in some regions. Continued
improvements in water use efficiency are likely but will be insufficient to avoid future shortages. Some
adaptation measures that have been effective in the past, most importantly large additions to reservoir storage,
have little promise. Other major adaptations commonly used in the past, especially instream flow removals and
groundwater mining, can substantially lower shortages but have serious external costs. If those costs are to be
avoided, transfers from irrigated agriculture probably will be needed and could be substantial

Brown, T. T, Lee, C. M., Kruger, C. E., Reganold, J. P., & Huggins, D. R. (2017). Comparison of greenhouse gas offset
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quantification protocols for nitrogen management in dryland wheat cropping systems of the Pacific
Northwest. Frontiers in Environmental Science, 5(NOV). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85034842695&doi=10.3389%2ffenvs.2017.00072&pa
rtnerlD=40&md5=9d51e224aed5eeec527ad6bdfa4d0979. doi:10.3389/fenvs.2017.00072

Research Tags: Crops, Economics, Emissions

Abstract: In the carbon market, greenhouse gas (GHG) offset protocols need to ensure that emission reductions
are of high quality, quantifiable, and real. Lack of consistency across protocols for quantifying emission
reductions compromise the credibility of offsets generated. Thus, protocol quantification methodologies need to
be periodically reviewed to ensure emission offsets are credited accurately and updated to support practical
climate policy solutions. Current GHG emission offset credits generated by agricultural nitrogen (N)
management activities are based on reducing the annual N fertilizer application rate for a given crop without
reducing yield. We performed a “road test” of agricultural N management protocols to evaluate differences
among protocol components and quantify nitrous oxide (N20) emission reductions under sample projects
relevant to N management in dryland, wheat-based cropping systems of the inland Pacific Northwest (iPNW).
We evaluated five agricultural N management offset protocols applicable to North America: two methodologies
of American Carbon Registry (ACRT and ACR2), Verified Carbon Standard (VCS), Climate Action Reserve (CAR),
and Alberta Offset Credit System (Alberta). We found that only two protocols, ACR2 and VCS, were suitable for
this study, in which four sample projects were developed representing feasible N fertilizer rate reduction
activities. The ACR2 and VCS protocols had identical baseline and project emission quantification
methodologies resulting in identical emission reduction values. Reducing N fertilizer application rate by
switching to variable rate N (sample projects 1-3) or split N application (sample project 4) management
resulted in a N20 emission reduction ranging from 0.07 to 0.16, and 0.26 Mg CO2e ha -1, respectively. Across
the range of C prices considered ($5, $10, and $50 per metric ton of CO2 equivalent), we concluded that the
N20 emission offset payment alone ($0.35-313.0 ha-1) was unlikely to encourage a change in fertilizer N
management; however, the fertilizer cost savings from adopting variable or split N management would
incentivize adopting these practices. Therefore, the monetary incentive of adopting agricultural N management
BMPs for reducing N20 emission should be tied to other co-benefits and existing conservation programs to
encourage N rate reductions that do not limit yield, crop quality, or economic stability.

Browning, D. M., Crimmins, T. M., James, D. K, Spiegal, S., Levi, M. R., Anderson, J. P., & Peters, D. P. C. (2018).
Synchronous species responses reveal phenological guilds: implications for management. Ecosphere, 9(9).
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850548813038&d0oi=10.1002%2fecs2.2395&partner|D
=40&8md5=909b5c76db2ee0c817b2293286a4b839. doi:10.1002/ecs2.2395
Research Tags: Grassland, Research
Abstract: Phenological studies are critical for understanding the ability of terrestrial ecosystems to respond to
changes in climate. Monitoring seasonal transitions at the species or community level across large areas is
challenging and expensive. One approach for lowering costs is to identify phenological guilds—groups of
species that exhibit similar timing of seasonal transitions—and limit monitoring to a smaller number of species
within a guild. In this study, we evaluated 23 consecutive years of monthly observations of individual species at
15 long-term study sites at the Jornada Basin USDA-Long-Term Ecological Research site to identify patterns in
the onset of three phenophases—leaf-out, flower, and fruit—of 16 widely occurring species in the arid
southwestern United States and to investigate the existence of phenological guilds. We conducted univariate
analyses of distributions in the timing of leaf, flower, and fruit production across time and space and
multivariate cluster analysis of the time series to identify coherent groups of species—site instances that exhibit
coherence in timing of phenophase onsets (i.e., guilds). The six species of C3 shrubs demonstrated greater
consistency in timing of all phenophases relative to C4 grasses. Further, we found that in all species, leaf-out
occurred prior to the onset of the summer monsoon rains. Cluster analysis revealed six groups of species—site
observations demonstrating high within-year concordance in timing of leaf-out and first fruit across variable
site conditions and rainfall years. The six groups for timing of first fruit differed from those for first leaf in that
they exhibited greater multi-species membership and within-year variability in timing. We propose that use of
phenological guilds can improve the efficiency of ecosystem monitoring, predictive models of ecosystem cues
driving phenological events, and land management outcomes.

61



Browning, D. M., Maynard, J. J,, Karl, J. W., & Peters, D. C. (2017). Breaks in MODIS time series portend vegetation
change: Verification using long-term data in an arid grassland ecosystem: Verification. Ecological
Applications, 27(5), 1677-1693. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019623969&doi=10.1002%2feap.1561&partnerID=
40&md5=276ed8f983f7cbb13026a6514f9d9ff0. doi:10.1002/eap.1561
Research Tags: Grassland, Weather
Abstract: Frequency and severity of extreme climatic events are forecast to increase in the 217st century.
Predicting how managed ecosystems may respond to climatic extremes is intensified by uncertainty associated
with knowing when, where, and how long effects of extreme events will be manifest in an ecosystem. In
water-limited ecosystems with high inter-annual variability in rainfall, it is important to be able to distinguish
responses that result from seasonal fluctuations in rainfall from long-term directional increases or decreases in
precipitation. A tool that successfully distinguishes seasonal from directional biomass responses would allow
land managers to make informed decisions about prioritizing mitigation strategies, allocating human resource
monitoring efforts, and mobilizing resources to withstand extreme climatic events. We leveraged long-term
observations (2000-2013) of quadrat-level plant biomass at multiple locations across a semiarid landscape in
southern New Mexico to verify the use of Normalized Difference Vegetation Index (NDVI) time series derived
from 250-m Moderate Resolution Imaging Spectroradiometer (MODIS) data as a proxy for changes in
aboveground productivity. This period encompassed years of sustained drought (2000-2003) and
record-breaking high rainfall (2006 and 2008) followed by subsequent drought years (2011 through 2013) that
resulted in a restructuring of plant community composition in some locations. Our objective was to decompose
vegetation patterns derived from MODIS NDVI over this period into contributions from (1) the long-term trend,
(2) seasonal cycle, and (3) unexplained variance using the Breaks for Additive Season and Trend (BFAST) model.
BFAST breakpoints in NDVI trend and seasonal components were verified with field-estimated biomass at 15
sites that differed in species richness, vegetation cover, and soil properties. We found that 34 of 45 breaks in
NDVI trend reflected large changes in mean biomass and 16 of 19 seasonal breaks accompanied changes in
the contribution to biomass by perennial and/or annual grasses. The BFAST method using satellite imagery
proved useful for detecting previously reported ground-based changes in vegetation in this arid ecosystem. We
demonstrate that time series analysis of NDVI data holds potential for monitoring landscape condition in arid
ecosystems at the large spatial scales needed to differentiate responses to a changing climate from responses to
seasonal variability in rainfall.

Bugmann, H., Seidl, R, Hartig, F., Bohn, F.,, Brlina, J,, Cailleret, M., ... Reyer, C. P. O. (2019). Tree mortality submodels
drive simulated long-term forest dynamics: assessing 15 models from the stand to global scale. Ecosphere,
10(2). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85062691972&doi=10.1002%2fecs2.2616&partnerID
=40&8md5=6796b3442f0fd4c96b21cead048a8b15. doi:10.1002/ecs2.2616
Research Tags: Forestry, Research
Abstract: Models are pivotal for assessing future forest dynamics under the impacts of changing climate and
management practices, incorporating representations of tree growth, mortality, and regeneration. Quantitative
studies on the importance of mortality submodels are scarce. We evaluated 15 dynamic vegetation models
(DVMs) regarding their sensitivity to different formulations of tree mortality under different degrees of climate
change. The set of models comprised eight DVMs at the stand scale, three at the landscape scale, and four
typically applied at the continental to global scale. Some incorporate empirically derived mortality models, and
others are based on experimental data, whereas still others are based on theoretical reasoning. Each DVM was
run with at least two alternative mortality submodels. Model behavior was evaluated against empirical time
series data, and then, the models were subjected to different scenarios of climate change. Most DVMs matched
empirical data quite well, irrespective of the mortality submodel that was used. However, mortality submodels
that performed in a very similar manner against past data often led to sharply different trajectories of forest
dynamics under future climate change. Most DVMs featured high sensitivity to the mortality submodel, with
deviations of basal area and stem numbers on the order of 10—40% per century under current climate and
20-170% under climate change. The sensitivity of a given DVM to scenarios of climate change, however, was
typically lower by a factor of two to three. We conclude that (1) mortality is one of the most uncertain processes
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when it comes to assessing forest response to climate change, and (2) more data and a better process
understanding of tree mortality are needed to improve the robustness of simulated future forest dynamics. Our
study highlights that comparing several alternative mortality formulations in DVMs provides valuable insights
into the effects of process uncertainties on simulated future forest dynamics.

Bulla, M., Reneerkens, J., Weiser, E. L, Sokolov, A, Taylor, A. R, Sittler, B., ... Kempenaers, B. (2019). Comment on
“Global pattern of nest predation is disrupted by climate change in shorebirds”. Science, 364(6445). Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067619129&doi=10.1126%2fscience.aaw85298&par
tnerID=40&md5=57bf97851fccc3f6e52a2551416664db. doi:10.1126/science.aaw8529
Research Tags: Wildlife
Abstract: Kubelka et al. (Reports, 9 November 2018, p. 680) claim that climate change has disrupted patterns
of nest predation in shorebirds. They report that predation rates have increased since the 1950s, especially in
the Arctic. We describe methodological problems with their analyses and argue that there is no solid statistical
support for their claims.

Buma, B., Batllori, E., Bisbing, S., Holz, A, Saunders, S. C,, Bidlack, A. L., . .. Zaret, K. (2019). Emergent freeze and fire
disturbance dynamics in temperate rainforests. Austral Ecology, 44(5), 812-826. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850636425568d0oi=10.1111%2faec.127518&partnerID
=40&8md5=c17db013210a139ce2afaef3ddeal8bb. doi:10.1111/aec.12751
Research Tags: Forestry, Weather
Abstract: The coastal temperate rainforests of South and North America are part of the most biomass dense
forest biome on the planet. They are also subject to rapid climatic shifts and, subsequently, new disturbance
processes — snow loss-driven mortality and the emergence of fire in historically non-fire-exposed areas. Here,
we compare and contrast Southern and Northern Hemisphere coastal temperate rainforests of the Americas,
two of the largest examples of the biome, via synthesis of current literature, future climate expectations and
new downscaling of a global fire model. In terms of snow loss, a rapid decline in winter snow is leading to mass
mortality of certain conifer species in the Northern Hemisphere rainforests. High-elevation Southern
Hemisphere forests, which are beginning to see similar declines in snow, may be vulnerable in the future,
especially bogs and high-water content soils. Southern Hemisphere forests are seeing the invasion of fire as an
ecological force at mid-to-high latitudes, a shift not yet observed in the north but which may become more
prominent with ongoing climate change. We suggest that research should focus on the flammability of seral
vegetation and bogs under future climate scenarios in both regions. By comparing these two drivers of change
across similar gradients in the Northern and Southern Hemispheres, this work points to the potential for
emerging change in unexpected places in both regions. There is a clear benefit to conceptualising the coastal
temperate rainforests of the Americas as two examples of the biome which can inform the other, as change is
proceeding in similar directions but at different rates in each region.

Buma, B, Hennon, P. E., Harrington, C. A,, Popkin, J. R, Krapek, J., Lamb, M. S., ... Zeglen, S. (2017). Emerging
climate-driven disturbance processes: widespread mortality associated with snow-to-rain transitions across
10° of latitude and half the range of a climate-threatened conifer. Global Change Biology, 23(7), 2903-2914.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85005870364&doi=10.1111%2fgcb.13555&partnerlD
=408md5=d6b69281e97bdee78301c9c40eab84bc. doi:10.1111/gcb.13555
Research Tags: Forestry, Weather
Abstract: Climate change is causing rapid changes to forest disturbance regimes worldwide. While the
consequences of climate change for existing disturbance processes, like fires, are relatively well studied,
emerging drivers of disturbance such as snow loss and subsequent mortality are much less documented. As the
climate warmes, a transition from winter snow to rain in high latitudes will cause significant changes in
environmental conditions such as soil temperatures, historically buffered by snow cover. The Pacific coast of
North America is an excellent test case, as mean winter temperatures are currently at the snow-rain threshold
and have been warming for approximately 100 years post-Little Ice Age. Increased mortality in a widespread
tree species in the region has been linked to warmer winters and snow loss. Here, we present the first
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high-resolution range map of this climate-sensitive species, Callitropsis nootkatensis (yellow-cedar), and
document the magnitude and location of observed mortality across Canada and the United States. Snow cover
loss related mortality spans approximately 10° latitude (half the native range of the species) and 7% of the
overall species range and appears linked to this snow-rain transition across its range. Mortality is commonly
>70% of basal area in affected areas, and more common where mean winter temperatures is at or above the
snow-rain threshold (>0 °C mean winter temperature). Approximately 50% of areas with a currently suitable
climate for the species (<-2 °C) are expected to warm beyond that threshold by the late 21st century.
Regardless of climate change scenario, little of the range which is expected to remain suitable in the future
(e.g., a climatic refugia) is in currently protected landscapes (< 1-9%). These results are the first documentation
of this type of emerging climate disturbance and highlight the difficulties of anticipating novel disturbance
processes when planning for conservation and management.

Bunce, J. A. (2017). Variation in yield responses to elevated CO<inf>2</inf> and a brief high temperature treatment in
quinoa. Plants, 6(3), 442-453. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85022001089&doi=10.3390%2fplants6030026&partn
erlD=408md5=668b0c15198fdc9b84698cb1ea767f51. doi:10.3390/plants6030026
Research Tags: Crops
Abstract: Intraspecific variation in crop responses to global climate change conditions would provide
opportunities to adapt crops to future climates. These experiments explored intraspecific variation in response
to elevated CO2 and to high temperature during anthesis in Chenopodium quinoa Wild. Three cultivars of
quinoa were grown to maturity at 400 (“ambient”) and 600 (“elevated”) umol-mol-1 COZ2 concentrations at
20/14 °C day/night (“control”) temperatures, with or without exposure to day/night temperatures of 35/29 °C
("high” temperatures) for seven days during anthesis. At control temperatures, the elevated CO2 concentration
increased the total aboveground dry mass at maturity similarly in all cultivars, but by only about 10%. A large
down-regulation of photosynthesis at elevated CO2 occurred during grain filling. In contrast to shoot mass, the
increase in seed dry mass at elevated CO2 ranged from 12% to 44% among cultivars at the control
temperature. At ambient CO2, the week-long high temperature treatment greatly decreased (0.30 x control) or
increased (1.70 x control) seed yield, depending on the cultivar. At elevated CO2, the high temperature
treatment increased seed yield moderately in all cultivars. These quinoa cultivars had a wide range of responses
to both elevated CO2 and to high temperatures during anthesis, and much more variation in harvest index
responses to elevated CO2 than other crops that have been examined.

Buntgen, U., Greuter, L, Bollmann, K., Jenny, H., Liebhold, A, Galvan, J. D., ... Mysterud, A. (2017). Elevational range
shifts in four mountain ungulate species from the Swiss Alps. Ecosphere, 8(4). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85018949685&doi=10.1002%2fecs2.17618&partnerID
=40&md5=d43388f6dec544c9cbaf31bbc3675369. doi:10.1002/ecs2.1761
Research Tags: Wildlife
Abstract: Warming-induced range shifts along elevational and latitudinal gradients have been observed in
several species from various taxa. The mobility and behavioral plasticity of large endothermic mammals,
however, complicate the detection of climatic effects on their spatial distributions. Here, we analyzed 230,565
hunting locations of the four most abundant ungulate species in the European Alps: ibex, chamois, red deer,
and roe deer. Year-to-year and inter-decadal range shifts toward higher elevations in Switzerland coincided
with warmer, snow-free, and thus more favorable autumn conditions in the same area. The average harvest
elevation of ibex, chamois, and red deer significantly increased between 1991 and 2013. Although this trend is
anticipated to continue, behavioral plasticity may allow the Alpine ibex and other mountain ungulates to buffer
some of the associated consequences of climate change. Our results demonstrate the utility of well-replicated
hunting archives to supplement shorter but more precise monitoring data. This study also provides independent
evidence of animal range shifts in response to environmental change at interannual and multi-decadal
time-scales.

Buotte, P. C, Hicke, J. A, Preisler, H. K., Abatzoglou, J. T, Raffa, K. F., & Logan, J. A. (2017). Recent and future climate
suitability for whitebark pine mortality from mountain pine beetles varies across the western US. Forest
Ecology and Management, 399, 132-142. Retrieved from
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Research Tags: Wildlife, Forestry

Abstract: Recent mountain pine beetle outbreaks in whitebark pine forests have been extensive and severe.
Understanding the climate influences on these outbreaks is essential for developing management plans that
account for potential future mountain pine beetle outbreaks, among other threats, and informing listing
decisions under the Endangered Species Act. Prior research has focused on one geographic region, but
geographic variability in beetle and tree physiological responses to climate conditions have been documented.
Here we evaluate geographic variability in climate influences on recent beetle outbreaks in whitebark pine and
estimate future climate suitability for outbreaks across much of the range of whitebark pine in the western US.
To accomplish these objectives, we developed and analyzed statistical models for three different geographic
regions as well as a Westwide model, then applied the Westwide model to a suite of climate projections. The
general patterns of climate-tree mortality relationships were similar across the three regions of our study.
However, the relative importance of individual climate metrics preceding and during the recent outbreaks
varied geographically because of the different climates in the regions. Winter minimum temperatures appeared
to be limiting prior to outbreaks in the colder regions. All regions experienced low summer precipitation prior to
or during outbreak initiation. Future climate suitability for beetle outbreaks is estimated to increase or remain
stable in the coldest regions and decline slightly in the warmest region by the end of this century. Across the
study area, projections of higher winter temperatures and decreased summer precipitation (with lower
confidence than for temperatures) contribute to increased climate suitability for outbreaks, while projected
higher fall/spring/summer temperatures contribute to decreased suitability. Some regional variability exists; in
particular, the effect of winter warming is muted in the warmest region (Cascades) where winter temperatures
appear to be less limiting. However, all regions are projected to experience fewer years with very low suitability,
which commonly occurred prior to the recent outbreaks and may have limited beetle populations. Given the
inherent uncertainty in climate projections and ecological responses to novel climates, management plans that
incorporate sites that are expected to experience a range of expected future climate conditions might increase
the chances of whitebark pine persistence in a warmer future.

& Ulloa, M. (2019). Assessment of cotton leaf and yield responses to water-deficit stress during flowering
and boll development. Journal of Cotton Science, 23(1), 109-117. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85070227676&partnerID=408md5=46532ed8e0742
d134b5e20a4f249f924.
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Abstract: Rainfall future events are predicted to decline to 30 to 127 mm in the majority of counties of the
Texas High Plains and Rolling Plains because of climate change. Cotton (Gossypium hirsutum L.) is the major
crop grown on the High Plains of Texas, and the lower humidity associated with the predicted reduction in rain
raises the possibility of increased vegetative water-deficit stress and reproductive dehydration stress. This study
assesses the vegetative and reproductive developmental processes of commercial cotton cultivar-response
following water-deficit stress, specifically during flowering and boll development. Cultivars showed a significant
relationship between the leaf water-deficit stress levels during boll development and final seed cotton yields.
However, the cultivar Phytogen 72 (PHY72) was an exception to this observation. PHY72 exhibited excellent leaf
water-deficit stress tolerance yet had reduced seed cotton yields compared with the other cultivars evaluated.
Genetic analysis of the sensitivity of the PHY 72 pollen suggested a maternal deficiency in the tapetum
development of the PHY 72 pollen coat resulting in increased dehydration sensitivity. Structural differences in
pollen coat development in two cultivars (PHY 72 and NM67) were observed under both scanning electron and
transmission electron microscopy. Predicted reduced rainfall and higher temperatures in the future, may
necessitate approaches to improve not only vegetation tolerance to stress but also reproductive tolerance both
of which may be important for breeding the new generation of crops.

A., & Runyon, J. B. (2017). The Smell of Environmental Change: Using Floral Scent to Explain Shifts in
Pollinator Attraction. Applications in Plant Sciences, 5(6). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85020292466&doi=10.3732%2fapps.1600123&partn
erlD=408md5=>5cff8a068581c07b3547d63b0cabc539. doi:10.3732/apps.1600123
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Abstract: As diverse environmental changes continue to influence the structure and function of
plant-pollinator interactions across spatial and temporal scales, we will need to enlist numerous approaches to
understand these changes. Quantitative examination of floral volatile organic compounds (VOCs) is one
approach that is gaining popularity, and recent work suggests that floral VOCs hold substantial promise for
better understanding and predicting the effects of environmental change on plant-pollinator interactions. Until
recently, few ecologists were employing chemical approaches to investigate mechanisms by which components
of environmental change may disrupt these essential mutualisms. In an attempt to make these approaches
more accessible, we summarize the main field, laboratory, and statistical methods involved in capturing,
quantifying, and analyzing floral VOCs in the context of changing environments. We also highlight some
outstanding questions that we consider to be highly relevant to making progress in this field.

Burt, D. M., Roloff, G. J., & Etter, D. R. (2017). Climate factors related to localized changes in snowshoe hare (Lepus
Americanus) occupancy. Canadian Journal of Zoology, 95(1), 15-22. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850098047828&doi=10.1139%2fcjz-2016-0180&partn
erlD=408&md5=d256def50ce368d8e326b5df7afb5375. doi:10.1139/¢jz-2016-0180
Research Tags: Wildlife
Abstract: Information on climate that influences snowshoe hares (Lepus americanus Erxleben, 1777) can
inform adaptation strategies. We identified climate factors correlated with localized changes in occupancy of
snowshoe hares in Michigan, USA. A change in occupancy occurred if a site (~7.5 ha) knowingly occupied by
hares sometime in the past became unoccupied. We used local ecological knowledge to map sites where hares
historically occurred and to assign a year of last-known occupancy. At 134 historically occupied sites, we
conducted snow track surveys in 2013 to determine current occupancy status. We identified climate variables
having relevance to hare population demographics and modeled the likelihood that those variables influenced
current occupancy status. The top-ranking model included maximum temperature from 15 May to 19 January;
as maximum temperature increased, the likelihood of a site becoming unoccupied increased. The
second-ranked model included total number of days with measurable snow on the ground; as days with snow
on the ground decreased, the likelihood of a site becoming unoccupied increased. Our data indicated that site
occupancy status of hares can be described by climate variables and that the southern edge of snowshoe hare
distribution in Michigan shifted northward by ~45 km over the last 20 years.

Burt, T. P, Ford Miniat, C,, Laseter, S. H., & Swank, W. T. (2018). Changing patterns of daily precipitation totals at the
Coweeta Hydrologic Laboratory, North Carolina, USA. International Journal of Climatology, 38(1), 94-104.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850212554688&doi=10.1002%2fjoc.5163&partnerlD=
408md5=6d77db7824e2b87bb26eabe07c775b3d. doi:10.1002/joc.5163
Research Tags: Weather
Abstract: A pattern of increasing frequency and intensity of heavy rainfall over land has been documented for
several temperate regions and is associated with climate change. This study examines the changing patterns of
daily precipitation at the Coweeta Hydrologic Laboratory, North Carolina, USA, since 1937 for four rain gauges
across a range of elevations. We analyse seasonal total rainfall, number of rain days and the frequency of
heavy rainfall. We compare these with several teleconnections, including the Bermuda High Index (BHI), the
West BHI, the North Atlantic Oscillation (NAO) and the El Nifio-Southern Oscillation. Our data show a
tendency for increased variability, including major periods of drought, with fewer rain days recently, especially
in summer. Only autumn tended to have increases in rainfall frequency and magnitude; this is the season when
orographic enhancement is at its strongest. The major driver of precipitation at Coweeta is the strength of the
Bermuda High. The strength of the NAO is important in summer. The results are relevant to the southeast
United States in general, given that the region comes under the influence of similar air masses during the year.
The findings are applicable to the wider Appalachian Mountains and to other mountainous regions where there
is significant orographic enhancement.

Butnor, J. R, Samuelson, L. J.,, Johnsen, K. H., Anderson, P. H., Gonzalez Benecke, C. A, Boot, C. M., ... Zarnoch, S. J.
(2017). Vertical distribution and persistence of soil organic carbon in fire-adapted longleaf pine forests.
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Abstract: Longleaf pine (Pinus palustris Miller) forests in the southern United States are being restored and
actively managed for a variety of goals including: forest products, biodiversity, C sequestration and forest
resilience in the face of repeated disturbances from hurricanes and climate change. Managed southern pine
forests can be sinks for atmospheric COZ2 in forest biomass; however, the persistence of biomass in the
environment or in forest products is limited, thus making soil C the primary long-term pool. Little is known
about the size of extant soil C pools, residence time of soil C or the role that frequent burning plays in C
stabilization in longleaf pine ecosystems. We sampled soil from a chronosequence of longleaf pine stands
ranging in age from 5 to 87 years to quantify the vertical distribution of soil organic carbon (SOC) stocks; both
oxidizable (SOCOX) and oxidation resistant (SOCR) fractions, pyrogenic carbon (PyC) and the mean residence
time (MRT) of SOC and its associated fractions. SOC stocks (0-1 m) ranged from 44.7 to 98.1 (x"= 77.0) Mg C
ha-1, and no effect of stand age or biomass accumulation on SOC stocks was detected. Soil C accumulation
was associated with elevated clay and extractable Fe contents. While SOC concentration declined with soil
depth, the proportion of SOCR in SOC increased with depth. PyC was a minor component of soil C, representing
5-7% of SOC and the proportion was not depth dependent. The MRT of SOC was hundreds of years near the
surface and many thousands of years at depth. Though SOCR was less abundant than SOCOX, SOCR MRT was
an order of magnitude greater than SOCOX MRT and had a strong influence on bulk SOC MRT. The majority of
the PyC was in the less persistent SOCox and not associated with long-term C storage in soil. Despite the flow
of C from biomass in the form of decay products, litter fall, root turnover and pulses of PyC, these soils preserve
little of recent inputs, which may be rapidly oxidized, lost to the atmosphere from periodic fires or, in the case of
PyC, may be transported out of the system via erosion. Our results indicate that these soils were not strong
sinks for atmospheric CO2, especially when compared to C accumulation in biomass.

Byrnes, R, Eviner, V., Kebreab, E., Horwath, W. R,, Jackson, L., Jenkins, B. M., . .. Wheeler, S. (2017). Review of research
to inform California's climate scoping plan: Agriculture and working lands. California Agriculture, 71(3),
160-168. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85029490885&doi=10.3733%2fca.2017a003 1&partne
rID=40&md5=b1deae502e2b9083bbb51419e9bdd915. doi:10.3733/ca.2017a0031
Research Tags: Economics
Abstract: Agriculture in California contributes 8% of the state's greenhouse gas (GHG) emissions. To inform
the state's policy and program strategy to meet climate targets, we review recent research on practices that can
reduce emissions, sequester carbon and provide other co-benefits to producers and the environment across
agriculture and rangeland systems. Importantly, the research reviewed here was conducted in California and
addresses practices in our specific agricultural, socioeconomic and biophysical environment. Farmland
conversion and the dairy and intensive livestock sector are the largest contributors to GHG emissions and offer
the greatest opportunities for avoided emissions. We also identify a range of other opportunities including soil
and nutrient management, integrated and diversified farming systems, rangeland management, and
biomass-based energy generation. Additional research to replicate and quantify the emissions reduction or
carbon sequestration potential of these practices will strengthen the evidence base for California climate policy.

Bystriakova, N., Griswold, T., Ascher, J. S., & Kuhlmann, M. (2018). Key environmental determinants of global and
regional richness and endemism patterns for a wild bee subfamily. Biodiversity and Conservation, 27(2),
287-309. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85029543316&d0oi=10.1007%2fs10531-017-1432-7&
partnerlD=40&md5=24bafef1d71c9cd897a313b990faab27. doi:10.1007/s10531-017-1432-7
Research Tags: Wildlife
Abstract: Reports of world-wide decline of pollinators, and of bees in particular, raise increasing concerns
about maintenance of pollination interactions. While local factors of bee decline are relatively well known and
potential mitigation strategies at the landscape scale have been outlined, the regional and continental-scale
threats to bee diversity have only been marginally explored. Here we document large-scale spatial patterns for
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a representative bee subfamily, the determinants of its species richness, and assess major threats to these
pollinators. Using a comprehensive global dataset of Colletinae (genera Colletes, also called “polyester” or
“cellophane” bees for their underground nests lined with a polyester secretion, and Mourecotelles), a
species-rich subfamily whose organismal and physiological ecology is representative of many bees, we
measured species richness and endemism on global to continental scales. We explored the relationships
between bee species richness and potential environmental stress factors grouped into three categories:
contemporary climate, habitat heterogeneity, and anthropogenic pressure. Bees of the subfamily Colletinae
demonstrate the reversed latitudinal gradient in species richness and endemism suggested for bees; the highest
species richness of Colletinae was found between 30° and 50° latitude in both the northern and southern
hemispheres. Centres of endemism largely overlapped with those of species richness. The importance of the
Greater Cape Floristic Region, previously identified as a centre of richness and endemism of bees, was
confirmed for Colletinae. On the global scale, present-day climate was a significant predictor of species richness
as was flowering plant diversity represented by vascular plant species richness and centres of plant diversity.
Our main conclusion is that climate change constitutes a potential threat to bee diversity, as does declining
diversity of vascular plants. However, a significant overlap between centres of bee richness and plant diversity
might increase chances for developing conservation strategies.

Cade, B. S., Noon, B. R, Scherer, R. D., & Keane, J. J. (2017). Logistic quantile regression provides improved estimates
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for bounded avian counts: A case study of California Spotted Owl fledgling production. Auk, 134(4), 783-801.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-52.0-85024104402&doi=10.1642%2fAUK-16-195.1&partn
erlD=408md5=29955bd7e0714d9776b03b4868d17cd3. doi:10.1642/AUK-16-195.1

Research Tags: Wildlife, Research

Abstract: Counts of avian fledglings, nestlings, or clutch size that are bounded below by zero and above by
some small integer form a discrete random variable distribution that is not approximated well by conventional
parametric count distributions such as the Poisson or negative binomial. We developed a logistic quantile
regression model to provide estimates of the empirical conditional distribution of a bounded discrete random
variable. The logistic quantile regression model requires that counts are randomly jittered to a continuous
random variable, logit transformed to bound them between specified lower and upper values, then estimated in
conventional linear quantile regression, repeating the 3 steps and averaging estimates. Back-transformation to
the original discrete scale relies on the fact that quantiles are equivariant to monotonic transformations. We
demonstrate this statistical procedure by modeling 20 years of California Spotted Owl fledgling production
(0-3 per territory) on the Lassen National Forest, California, USA, as related to climate, demographic, and
landscape habitat characteristics at territories. Spotted Owl fledgling counts increased nonlinearly with
decreasing precipitation in the early nesting period, in the winter prior to nesting, and in the prior growing
season; with increasing minimum temperatures in the early nesting period; with adult compared to subadult
parents; when there was no fledgling production in the prior year; and when percentage of the landscape
surrounding nesting sites (202 ha) with trees >25 m height increased. Changes in production were primarily
driven by changes in the proportion of territories with 2 or 3 fledglings. Average variances of the discrete
cumulative distributions of the estimated fledgling counts indicated that temporal changes in climate and
parent age class explained 18% of the annual variance in owl fledgling production, which was 34% of the total
variance. Prior fledgling production explained as much of the variance in the fledgling counts as climate, parent
age class, and landscape habitat predictors. Our logistic quantile regression model can be used for any discrete
response variables with fixed upper and lower bounds.

S. M. P, Sullivan, P. F., Brownlee, A. H., Pattison, R. R, Andersen, H. E., Legner, K., & Hollingsworth, T. N.
(2018). Contrasting drivers and trends of coniferous and deciduous tree growth in interior Alaska. Ecology,
99(6), 1284-1295. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850461597108&doi=10.1002%2fecy.2223&partner|D=
40&md5=b3ebaba3db716a76fcc85d550e13afe2. doi:10.1002/ecy.2223

Research Tags: Forestry

Abstract: The boreal biome represents approximately one third of the world's forested area and plays an
important role in global biogeochemical and energy cycles. Numerous studies in boreal Alaska have concluded
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that growth of black and white spruce is declining as a result of temperature-induced drought stress. The
combined evidence of declining spruce growth and changes in the fire regime that favor establishment of
deciduous tree species has led some investigators to suggest the region may be transitioning from dominance
by spruce to dominance by deciduous forests and/or grasslands. Although spruce growth trends have been
extensively investigated, few studies have evaluated long-term radial growth trends of the dominant deciduous
species (Alaska paper birch and trembling aspen) and their sensitivity to moisture availability. We used a large
and spatially extensive sample of tree cores from interior Alaska to compare long-term growth trends among
contrasting tree species (white and black spruce vs. birch and aspen). All species showed a growth peak in the
mid-1940s, although growth following the peak varied strongly across species. Following an initial decline from
the peak, growth of white spruce showed little evidence of a trend, while black spruce and birch growth showed
slight growth declines from ~1970 to present. Aspen growth was much more variable than the other species
and showed a steep decline from ~1970 to present. Growth of birch, black and white spruce was sensitive to
moisture availability throughout most of the tree-ring chronologies, as evidenced by negative correlations with
air temperature and positive correlations with precipitation. However, a positive correlation between previous
July precipitation and aspen growth disappeared in recent decades, corresponding with a rise in the population
of the aspen leaf miner (Phyllocnistis populiella), an herbivorous moth, which may have driven growth to a
level not seen since the early 20th century. Our results provide important historical context for recent growth
and raise questions regarding competitive interactions among the dominant tree species and exchanges of
carbon and energy in the warming climate of interior Alaska.

Cai, X, Pan, M., Chaney, N. W,, Colliander, A., Misra, S., Cosh, M. H., ... Wood, E. F. (2017). Validation of SMAP soil
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moisture for the SMAPVEX15 field campaign using a hyper-resolution model. Water Resources Research,
53(4), 3013-3028. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850175628608d0i=10.1002%2f2016 WR019967&part
nerlD=408md5=52569c79446e1571ed065ce372cb67ab. doi:10.1002/2016WR019967

Research Tags: Soil, Research

Abstract: Accurate global mapping of soil moisture is the goal of the Soil Moisture Active Passive (SMAP)
mission, which is expected to improve the estimation of water, energy, and carbon exchanges between the land
and the atmosphere. Like other satellite products, the SMAP soil moisture retrievals need to be validated, with
the validation relying heavily on in situ measurements. However, a one-to-one comparison is ill advised due to
the spatial mismatch of the large SMAP footprint (~40 km) and the point scale in situ measurements. This
study uses a recently developed hyper-resolution land surface model—HydroBlocks—as a tool to upscale in situ
soil moisture measurements for the SMAPVEX15 (SMAP Validation Experiment 2015) field campaign during
2-18 August 2015. Calibrated against in situ observation, HydroBlocks shows a satisfactory Kling-Gupta
efficiency (KGE) of 0.817 and RMSE of 0.019 m3/m3 for the calibration period. These results indicate that
HydroBlocks can be used to upscale in situ measurements for this site. Different from previous studies, here in
situ measurements are upscaled using a land surface model without bias correction. The upscaled soil moisture
is then used to evaluate SMAP (passive) soil moisture products. The comparison of the upscaled network to
SMAP shows that the retrievals are generally able to capture the areal-averaged soil moisture temporal
variations. However, SMAP appears to be oversensitive to summer precipitation. We expect these findings can
be used to improve the SMAP soil moisture product and thus facilitate its usage in studying the water, energy,
and carbon cycles.

M., Dakos, V., Jansen, S., Robert, E. M. R, Aakala, T., Amoroso, M. M,, . .. Martinez-Vilalta, J. (2019).
Early-warning signals of individual tree mortality based on annual radial growth. Frontiers in Plant Science, 9.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85062726358&doi=10.3389%2ffpls.2018.01964&part
nerlD=408md5=29¢960a0fcb733c6b96947d9dc0d8347. doi:10.3389/pls.2018.01964

Research Tags: Forestry

Abstract: Tree mortality is a key driver of forest dynamics and its occurrence is projected to increase in the
future due to climate change. Despite recent advances in our understanding of the physiological mechanisms
leading to death, we still lack robust indicators of mortality risk that could be applied at the individual tree
scale. Here, we build on a previous contribution exploring the differences in growth level between trees that
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died and survived a given mortality event to assess whether changes in temporal autocorrelation, variance, and
synchrony in time-series of annual radial growth data can be used as early warning signals of mortality risk.
Taking advantage of a unique global ring-width database of 3065 dead trees and 4389 living trees growing
together at 198 sites (belonging to 36 gymnosperm and angiosperm species), we analyzed temporal changes in
autocorrelation, variance, and synchrony before tree death (diachronic analysis), and also compared these
metrics between trees that died and trees that survived a given mortality event (synchronic analysis). Changes
in autocorrelation were a poor indicator of mortality risk. However, we found a gradual increase in inter-annual
growth variability and a decrease in growth synchrony in the last ~20 years before mortality of gymnosperms,
irrespective of the cause of mortality. These changes could be associated with drought-induced alterations in
carbon economy and allocation patterns. In angiosperms, we did not find any consistent changes in any metric.
Such lack of any signal might be explained by the relatively high capacity of angiosperms to recover after a
stress-induced growth decline. Our analysis provides a robust method for estimating early-warning signals of
tree mortality based on annual growth data. In addition to the frequently reported decrease in growth rates, an
increase in inter-annual growth variability and a decrease in growth synchrony may be powerful predictors of
gymnosperm mortality risk, but not necessarily so for angiosperms.

Caldwell, P. V., Jackson, C. R, Miniat, C. F,, Younger, S. E,, Vining, J. A, McDonnell, J. J., & Aubrey, D. P. (2018). Woody
bioenergy crop selection can have large effects on water yield: A southeastern United States case study.
Biomass and Bioenergy, 117, 180-189. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85050970700&doi=10.1016%2fj.biombioe.2018.07.02
18&partnerlD=40&md5=cf31521f1e94e35a5444f75c75d4a802. doi:10.1016/j.biombioe.2018.07.021
Research Tags: Energy, Forestry
Abstract: Short-rotation woody crops in the southeastern United States will make a significant contribution to
the growing renewable energy supply over the 21st century; however, there are few studies that investigate how
species selection may affect water yield. Here we assessed the impact of species selection on annual and
seasonal water budgets in unvegetated plots and late-rotation 14—15-year-old intensively managed loblolly
pine (Pinus taeda L.) and sweetgum (Liquidambar styraciflua L.) stands in South Carolina USA. We found that
while annual aboveground net primary productivity and bioenergy produced was similar between species,
sweetgum transpiration was 53% higher than loblolly pine annually and 92% greater during the growing
season. Canopy interception was 10.5% of annual precipitation and was not significantly different between the
two species. Soil evaporation was less than 1.3% of annual precipitation and did not differ between species, but
was 26% of precipitation in unvegetated plots. Annual water yield was 69% lower for sweetgum than loblolly
pine, with water yield to precipitation ratios of 0.13 and 0.39 for sweetgum and loblolly pine, respectively. If
planted at a large scale, the high transpiration and low water yield in sweetgum could result in declines in
downstream water availability relative to loblolly pine by the end of the growing season when storage in
groundwater, streams, and water supply reservoirs are typically at their lowest. Our results suggest that species
selection is of critical importance when establishing forest plantations for woody bioenergy production due to
potential impacts on downstream water yield.

Cambaliza, M. O. L, Bogner, J. E,, Green, R. B,, Shepson, P. B., Harvey, T. A,, Spokas, K. A, ... Corcoran, M. (2017). Field
measurements and modeling to resolve m 2 to km 2 CH <inf>4</inf> emissions for a complex urban source:
An Indiana landfill study. Elementa, 5. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85061838269&d0oi=10.1525%2felementa.145&partne
riD=40&md5=d2fd39910833bbae84baa494147336cd. doi:10.1525/elementa.145
Research Tags: Emissions
Abstract: Large spatial and temporal uncertainties for landfill CH4 emissions remain unresolved by short-term
field campaigns and historic greenhouse gas (GHG) inventory models. Using four field methods (aircraft-based
mass balance, tracer correlation, vertical radial plume mapping, static chambers) and a new field-validated
process-based model (California Landfill Methane Inventory Model, CALMIM 5.4), we investigated the total CH4
emissions from a central Indiana landfill as well as the partitioned emissions inclusive of methanotrophic
oxidation for the various cover soils at the site. We observed close agreement between whole site emissions
derived from the tracer correlation (8 to 13 mol s—1) and the aircraft mass balance approaches (7 and 17 mol
s—1) that were statistically indistinguishable from the modeling result (12 + 2 mol s—1 inclusive of oxidation).
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Our model calculations indicated that approximately 90% of the annual average CH4 emissions (11 £ 1 mol
s—1; 2200 + 250 g m-2 d-1) derived from the small daily operational area. Characterized by a thin overnight
soil cover directly overlying a thick sequence of older methanogenic waste without biogas recovery, this area
constitutes only 2% of the 0.7 km2 total waste footprint area. Because this Indiana landfill is an upwind source
for Indianapolis, USA, the resolution of m2 to km2 scale emissions at various temporal scales contributes to
improved regional inventories relevant for addressing GHG mitigation strategies. Finally, our comparison of
measured to reported CH4 emissions under the US EPA National GHG Reporting program suggests the need to
revisit the current IPCC (2006) GHG inventory methodology based on CH4 generation modeling. The
reasonable prediction of emissions at individual U.S. landfills requires incorporation of both cover-specific
landfill climate modeling (e.g., soil temperature/moisture variability over a typical annual cycle driving CH4
transport and oxidation rates) as well as operational issues (e.g., cover thickness/properties, extent of biogas
recovery).

Campbell, J. L, Green, M. B, Yanai, R. D., Woodall, C. W., Fraver, S., Harmon, M. E,, . .. Domke, G. M. (2019). Estimating
uncertainty in the volume and carbon storage of downed coarse woody debris. Ecological Applications, 29(2).
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850622838638d0oi=10.1002%2feap.1844&partner|D=
40&md5=fabbf0e12f0d683ef53fbad762fc9c4a. doi:10.1002/eap.1844
Research Tags: Forestry
Abstract: Downed coarse woody debris, also known as coarse woody detritus or downed dead wood, is
challenging to estimate for many reasons, including irregular shapes, multiple stages of decay, and the
difficulty of identifying species. In addition, some properties are commonly not measured, such as wood density
and carbon concentration. As a result, there have been few previous evaluations of uncertainty in estimates of
downed coarse woody debris, which are necessary for analysis and interpretation of the data. To address this
shortcoming, we quantified uncertainties in estimates of downed coarse woody debris volume and carbon
storage using data collected from permanent forest inventory plots in the northeastern United States by the
Forest Inventory and Analysis program of the USDA Forest Service. Quality assurance data collected from blind
remeasurement audits were used to quantify error in diameter measurements, hollowness of logs, species
identtification, and decay class determination. Uncertainty estimates for density, collapse ratio, and carbon
concentration were taken from the literature. Estimates of individual sources of uncertainty were combined
using Monte Carlo methods. Volume estimates were more reliable than carbon storage, with an average 95%
confidence interval of 15.9 m3/ha across the 79 plots evaluated, which was less than the mean of 31.2 m3/ha.
Estimates of carbon storage (and mass) were more uncertain, due to poorly constrained estimates of the density
of wood. For carbon storage, the average 95% confidence interval was 11.1 Mg C/ha, which was larger than the
mean of 4.6 Mg C/ha. Accounting for the collapse of dead wood as it decomposes would improve estimates of
both volume and carbon storage. On the other hand, our analyses suggest that consideration of the hollowness
of downed coarse woody debris pieces could be eliminated in this region, with little effect. This study
demonstrates how uncertainty analysis can be used to quantify confidence in estimates and to help identify
where best to allocate resources to improve monitoring designs.

Campbell, J. L., Sessions, J., Smith, D., & Trippe, K. (2018). Potential carbon storage in biochar made from logging
residue: Basic principles and Southern Oregon case studies. PLoS ONE, 13(9). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85053242513&doi=10.1371%2fjournal.pone.0203475
&partnerD=40&8md5=5b49362fe9630bbc5652ede45d3caba4. doi:10.1371/journal.pone.0203475
Research Tags: Forestry, Soil
Abstract: The industrial production of long-lived charcoal products (commonly referred to as biochar) from
otherwise shorter-lived logging resides (commonly referred to a slash) has been proposed as a means to
increasing terrestrial carbon storage thus mitigating global warming caused by anthropogenic greenhouse gas
emissions. We present a generalized model that describes the temporal dynamics of biochar carbon stocks,
relative to carbon of unmodified logging residue, and evaluate the sensitivity of carbon storage to various
biophysical and production parameters. Using this model, we then attribute net carbon storage to several
potential biochar production scenarios, specifically engineered to use wood recovered from harvests prescribed
to reduce fire hazard in mixed-conifer forests of South-central Oregon. Relative to a baseline scenario where
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logging residue is left to decay on site, the net carbon storage attributed to 20 years of biochar production is
generally negative for the first several decades, then remains positive for several centuries at levels
approximately one-fourth the total feedstock carbon processed. Positive net carbon storage and the time
required for it to manifest is notably sensitive to biochar conversion efficiencies, logging residue decay rates,
and alternate baseline fates of logging residue. The magnitude of net carbon storage, and the time required for
it to become positive, is largely similar across range of production facility types. Moreover, the time required for
net carbon storage to become positive, and its magnitude over the first 100 years is notably insensitive to
biochar decomposition rates provided biochar decays at least ten-times slower than the logging residue it is
made from.

Campos-Cerqueira, M., Arendt, W. J., Wunderle, J. M., & Aide, T. M. (2017). Have bird distributions shifted along an
elevational gradient on a tropical mountain? Ecology and Evolution, 7(23), 9914-9924. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850316741228doi=10.1002%2fece3.35208&partnerID
=40&md5=a1a26150a51bc8ffd45cd2ecel1dcadc. doi:10.1002/ece3.3520
Research Tags: Wildlife
Abstract: An upward shift in elevation is one of the most conspicuous species responses to climate change.
Nevertheless, downward shifts and, apparently, the absences of response have also been recently reported.
Given the growing evidence of multiple responses of species distributions due to climate change and the
paucity of studies in the tropics, we evaluated the response of a montane bird community to climate change,
without the confounding effects of land-use change. To test for elevational shifts, we compared the distribution
of 21 avian species in 1998 and 2015 using occupancy models. The historical data set was based on point
counts, whereas the contemporary data set was based on acoustic monitoring. We detected a similar number of
species in historical (36) and contemporary data sets (33). We show an overall pattern of no significant change
in range limits for most species, although there was a significant shift in the range limit of eight species (38%).
Elevation limits shifted mostly upward, and this pattern was more common for upper than lower limits. Our
results highlight the variability of species responses to climate change and illustrate how acoustic monitoring
provides an easy and powerful way to monitor animal populations along elevational gradients.

Canham, C. D., Murphy, L., Riemann, R., McCullough, R., & Burrill, E. (2018). Local differentiation in tree growth
responses to climate. Ecosphere, 9(8). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850540618778doi=10.1002%2fecs2.2368&partner|D
=40&md5=5836a234d927add 1bfbebedabc1afb29. doi:10.1002/ecs2.2368
Research Tags: Forestry
Abstract: Many temperate tree species have extraordinarily broad distributions along gradients of temperature
and precipitation. But it is not clear in most species whether this reflects very broad tolerance of climate
conditions, or a high degree of genetic differentiation or phenotypic acclimation in their responses to local
climate. Provenance trials and common garden experiments indicate that at least some tree species of the
temperate forests of eastern North America show genetic differentiation in growth as a function of climate,
although these studies have been largely limited to measurements on growth of seedlings and saplings. To test
for evidence of either adaptation or acclimation in adult response to local climatic conditions, we used data
from over 23,000 tree cores collected by the U.S. Forest Inventory and Analysis program in the 1980s for 14 tree
species distributed in states from Maine to Ohio. We tested a suite of alternate models for interannual variation
in radial growth as a function of (1) tree age, (2) size, (3) temperature, and (4) precipitation. The models
included climate variables from both the current and previous year. The alternate models allowed us to test
whether growth was best predicted from absolute values of the climate variables, or from deviation of current
or previous year climate from long-term average at the location of an individual tree core. In all 14 species,
models that used deviation from local, long-term mean climate were superior, indicating that all 14 species
showed strong adaptation or acclimation to local climate. In most of the species, growth was highest in years
that were cooler and wetter than long-term average at a location. The analysis does not allow us to distinguish
between genetic differentiation and phenotypic acclimation responses. If the results are genetically based, trees
within a given location could be much more sensitive to climate change than indicated by the very broad
geographic distributions of these temperate tree species, but if the results are phenotypic, this would represent
local acclimation that could help buffer species in the face of climate change.
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Cano, A, Nufez, A, Acosta-Martinez, V., Schipanski, M., Ghimire, R, Rice, C., & West, C. (2018). Current knowledge
and future research directions to link soil health and water conservation in the Ogallala Aquifer region.
Geoderma, 328, 109-118. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047056122&doi=10.1016%2fj.geoderma.2018.04.0
278 partnerlD=40&md5=f8acb76cc3a3cddac844c00b89ff8f2a. doi:10.1016/j.geoderma.2018.04.027
Research Tags: Water, Soil
Abstract: The Ogallala Aquifer is one of the largest freshwater aquifers in the world. It acts as a valuable
resource in agriculture, animal production, and public water supplies across eight Great Plains states. However,
with high irrigation demand, low recharge rates across most of the region, and extreme climate variability, the
Ogallala Aquifer has become an exhaustible resource. Some areas of the Ogallala Aquifer region (OAR) are
challenged with the transition of irrigated crop systems to dryland production and how to select sustainable
management practices to conserve water and soil health. The main goal of this review is to identify the role of
soil health in adapting to extreme climate variability with reduced irrigated water. We will describe the OAR,
define roles of microorganisms and soil organic matter (SOM) in soil health, outline potential soil health
indicators and common methodology, and discuss the importance of soil health assessments and management
challenges facing the OAR. Information on this arid to semiarid region will aid in future soil health assessments
in regions facing similar challenges.

Cao, B, Domke, G. M., Russell, M. B., & Walters, B. F. (2019). Spatial modeling of litter and soil carbon stocks on forest
land in the conterminous United States. Science of the Total Environment, 654, 94-106. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85056446361&doi=10.1016%2fj.scitotenv.2018.10.35
98&partnerlD=408&md5=571e1c9a7184c2a9bb94983b6196¢791. doi:10.1016/j.scitotenv.2018.10.359
Research Tags: Forestry, Soil
Abstract: Forest ecosystems contribute substantially to carbon (C) storage. The dynamics of litter
decomposition, translocation and stabilization into soil layers are essential processes in the functioning of forest
ecosystems, as these processes control the cycling of soil organic matter and the accumulation and release of C
to the atmosphere. Therefore, the spatial distribution of litter and soil C stocks are important in greenhouse gas
estimation and reporting and inform land management decisions, policy, and climate change mitigation
strategies. Here we explored the effects of spatial aggregation of climatic, biotic, topographic and soil variables
on national estimates of litter and soil C stocks and characterized the spatial distribution of litter and soil C
stocks in the conterminous United States (CONUS). Litter and soil variables were measured on permanent
sample plots (n =3303) from the National Forest Inventory (NFI) within the United States from 2000 to 2071.
These data were used with vegetation phenology data estimated from LANDSAT imagery (30 m) and raster
data describing environmental variables for the entire CONUS to predict litter and soil C stocks. The total
estimated litter C stock was 2.07 + 0.97 Pg with an average density of 10.45 + 2.38 Mg ha-1, and the soil C stock
at 0-20cm depth was 14.68 = 3.50 Pg with an average density of 62.68 + 8.98 Mg ha—-1. This study extends NFI
data from points to pixels providing spatially explicit and continuous predictions of litter and soil C stocks on
forest land in the CONUS. The approaches described illustrate the utility of harmonizing field measurements
with remotely sensed data to facilitate modeling and prediction across spatial scales in support of inventory,
monitoring, and reporting activities, particularly in countries with ready access to remotely sensed data but
with limited observations of litter and soil variables.

Carnwath, G., & Nelson, C. (2017). Effects of biotic and abiotic factors on resistance versus resilience of Douglas fir to
drought. PLoS ONE, 12(10). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85030463034&doi=10.1371%2fjournal.pone.0185604
&partnerD=40&8md5=0224ebad80acc0668247f596d49043de. doi:10.1371/journal.pone.0185604
Research Tags: Forestry, Weather
Abstract: Significant increases in tree mortality due to drought-induced physiological stress have been
documented worldwide. This trend is likely to continue with increased frequency and severity of extreme
drought events in the future. Therefore, understanding the factors that influence variability in drought
responses among trees will be critical to predicting ecosystem responses to climate change and developing
effective management actions. In this study, we used hierarchical mixed-effects models to analyze drought
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responses of Pseudotsuga menziesii in 20 unmanaged forests stands across a broad range of environmental
conditions in northeastern Washington, USA. We aimed to 1) identify the biotic and abiotic attributes most
closely associated with the responses of individual trees to drought and 2) quantify the variability in drought
responses at different spatial scales. We found that growth rates and competition for resources significantly
daffected resistance to a severe drought event in 2001: slow-growing trees and trees growing in subordinate
canopy positions and/or with more neighbors suffered greater declines in radial growth during the drought
event. In contrast, the ability of a tree to return to normal growth when climatic conditions improved
(resilience) was undffected by competition or relative growth rates. Drought responses were significantly
influenced by tree age: older trees were more resistant but less resilient than younger trees. Finally, we found
differences between resistance and resilience in spatial scale: a significant proportion (approximately 50%) of
the variability in drought resistance across the study area was at broad spatial scales (i.e. among different forest
types), most likely due to differences in the total amount of precipitation received at different elevations; in
contrast, variation in resilience was overwhelmingly (82%) at the level of individual trees within stands and
there was no difference in drought resilience among forest types. Our results suggest that for Pseudotsuga
menziesii resistance and resilience to drought are driven by different factors and vary at different spatial scales.

Carrasco, D., Desurmont, G. A, Laplanche, D., Proffit, M., Gols, R., Becher, P. G,, ... Anderson, P. (2018). With or without
you: Effects of the concurrent range expansion of an herbivore and its natural enemy on native species
interactions. Global Change Biology, 24(2), 631-643. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85028593502&doi=10.1111%2fgcb.13836&partnerlD
=40&8md5=faba465e85f210c7478192983888170. doi:10.1111/gcb.13836
Research Tags:

Abstract: Global climatic changes may lead to the arrival of multiple range-expanding species from different
trophic levels into new habitats, either simultaneously or in quick succession, potentially causing the
introduction of manifold novel interactions into native food webs. Unraveling the complex biotic interactions
between native and range-expanding species is critical to understand the impact of climate change on
community ecology, but experimental evidence is lacking. In a series of laboratory experiments that simulated
direct and indirect species interactions, we investigated the effects of the concurrent arrival of a
range-expanding insect herbivore in Europe, Spodoptera littoralis, and its associated parasitoid Microplitis
rufiventris, on the native herbivore Mamestra brassicae, and its associated parasitoid Microplitis mediator,
when co-occurring on a native plant, Brassica rapa. Overall, direct interactions between the herbivores were
beneficial for the exotic herbivore (higher pupal weight than the native herbivore), and negative for the native
herbivore (higher mortality than the exotic herbivore). At the third trophic level, both parasitoids were unable to
parasitize the herbivore they did not coexist with, but the presence of the exotic parasitoid still negatively
dffected the native herbivore (increased mortality) and the native parasitoid (decreased parasitism rate),
through failed parasitism attempts and interference effects. Our results suggest different interaction scenarios
depending on whether S. littoralis and its parasitoid arrive to the native tritrophic system separately or
concurrently, as the negative effects associated with the presence of the parasitoid were dependent on the
presence of the exotic herbivore. These findings illustrate the complexity and interconnectedness of multitrophic
changes resulting from concurrent species arrival to new environments, and the need for integrating the
ecological effects of such arrivals into the general theoretical framework of global invasion patterns driven by
climatic change.

Carrillo, Y., Dijkstra, F., LeCain, D., Blumenthal, D., & Pendall, E. (2018). Elevated CO <inf>2</inf> and warming cause
interactive effects on soil carbon and shifts in carbon use by bacteria. Ecology Letters, 27(11), 1639-1648.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85053235043&doi=10.1111%2fele.13140&partnerID
=40&md5=c7be0ed3d0a937ab6476c36bf4f8e1b5. doi:10.1111/ele.13140
Research Tags: Soil
Abstract: Accurate predictions of soil C feedbacks to climate change depend on an improved understanding of
responses of soil C pools and C use by soil microbial groups. We assessed soil and microbial C in a 7-year
manipulation of CO2 and warming in a semi-arid grassland. Continuous field isotopic labelling under elevated
CO2 further allowed us to study the dynamics of the existing C (Old C) in soil and microbes as affected by
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warming. Warming reduced soil C under elevated COZ2 but had no impact under ambient COZ2. Loss of soil C
under warming and elevated COZ2 was attributed to increased proportional loss of Old C. Warming also
reduced the proportion of Old C in microbes, specifically the bacteria, but not the fungi. These findings
highlight that warming impacts are C pool and microbial taxa dependent and demonstrate interactive effects
of warming and atmospheric CO2 on soil C.

Carroll, C., Parks, S. A., Dobrowski, S. Z., & Roberts, D. R. (2018). Climatic, topographic, and anthropogenic factors
determine connectivity between current and future climate analogs in North America. Global Change Biology,
24(11), 5318-5331. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85052458003&doi=10.1111%2fgcb.14373&partner|D
=40&8md5=625f26f534615c2c7f6d73cef076e6eb. doi:10.1111/gcb.14373
Research Tags: Research
Abstract: As climatic conditions shift in coming decades, persistence of many populations will depend on their
ability to colonize habitat newly suitable for their climatic requirements. Opportunities for such range shifts
may be limited unless areas that facilitate dispersal under climate change are identified and protected from
land uses that impede movement. While many climate adaptation strategies focus on identifying refugia, this
study s the first to characterize areas which merit protection for their role in promoting climate connectivity at
a continental extent. We identified climate connectivity areas across North America by delineating paths
between current climate types and their future analogs that avoided nonanalogous climates, and used
centrality metrics to rank the contribution of each location to facilitating dispersal across the landscape. The
distribution of connectivity areas was influenced by climatic and topographic factors at multiple spatial scales.
Results were robust to uncertainty in the magnitude of future climate change arising from differing emissions
scenarios and general circulation models, but sensitive to analysis extent and assumptions concerning dispersal
behavior and maximum dispersal distance. Paths were funneled along north-south trending passes and valley
systems and away from areas of novel and disappearing climates. Climate connectivity areas, where many
potential dispersal paths overlapped, were distinct from refugia and thus poorly captured by many existing
conservation strategies. Existing protected areas with high connectivity values were found in southern Mexico,
the southwestern US, and western and arctic Canada and Alaska. Ecoregions within the Isthmus of
Tehuantepec, Great Plains, eastern temperate forests, high Arctic, and western Canadian Cordillera hold
important climate connectivity areas which merit increased conservation focus due to anthropogenic pressures
or current low levels of protection. Our coarse-filter climate-type-based results complement and contextualize
species-specific analyses and add a missing dimension to climate adaptation planning by identifying landscape
features which promote connectivity among refugia.

Carroll, R. W. H., Huntington, J. L, Snyder, K. A, Niswonger, R. G., Morton, C., & Stringham, T. K. (2017). Evaluating
mountain meadow groundwater response to Pinyon-Juniper and temperature in a great basin watershed.
Ecohydrology, 10(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85005980993&doi=10.1002%2feco.1792&partner|D=
40&md5=8cd13f526678d6e22750de1a7bd942cb. doi:10.1002/eco.1792
Research Tags: Water, Grassland, Weather
Abstract: This research highlights development and application of an integrated hydrologic model (GSFLOW)
to a semiarid, snow-dominated watershed in the Great Basin to evaluate Pinyon-Juniper (PJ) and temperature
controls on mountain meadow shallow groundwater. The work used Google Earth Engine Landsat satellite and
gridded climate archives for model evaluation. Model simulations across three decades indicated that the
watershed operates on a threshold response to precipitation (P) >400 mm/y to produce a positive yield (P-ET;
9%) resulting in stream discharge and a rebound in meadow groundwater levels during these wetter years.
Observed and simulated meadow groundwater response to large P correlates with above average predicted soil
moisture and with a normalized difference vegetation index threshold value >0.3. A return to assumed
pre-expansion PJ conditions or an increase in temperature to mid-21st century shifts yielded by only +1%
during the multi-decade simulation period; but changes of approximately +4% occurred during wet years.
Changes in annual yield were largely dampened by the spatial and temporal redistribution of
evapotranspiration across the watershed: Yet the influence of this redistribution and vegetation structural
controls on snowmelt altered recharge to control water table depth in the meadow. Even a small-scale removal
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of PJ (0.5 km2) proximal to the meadow will promote a stable, shallow groundwater system resilient to
droughts, while modest increases in temperature will produce a meadow susceptible to declining water levels
and a community structure likely to move toward dry and degraded conditions.

Carrollo, E. M., Johnson, H. E,, Fischer, J. W., Hammond, M., Dorsey, P. D., Anderson, C,, .. . Walter, W. D. (2017).
Influence of precipitation and crop germination on resource selection by mule deer (odocoileus hemionus) in
Southwest Colorado. Scientific Reports, 7(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850336762238&d0oi=10.1038%2fs41598-017-15482-7
&partnerlD=40&md5=1ab4424ae9c2a5b04334163f4e3c2079. doi:10.1038/s41598-017-15482-7
Research Tags: Weather, Crops, Wildlife
Abstract: Mule deer (Odocoileus hemionus) populations in the western United States provide many benefits to
local economies but can also cause considerable damage to agriculture, particularly damage to lucrative crops.
Limited information exists to understand resource selection of mule deer in response to annual variation in crop
rotation and climatic conditions. We tested the hypothesis that mule deer select certain crops, and in particular
sunflower, based on annual climatic variability. Our objective was to use movements, estimates of home range,
and resource selection analysis to identify resources selected by mule deer. We used annually-derived
crop-specific datasets along with Global Positioning System collars to monitor 14 mule deer in an agricultural
area near public lands in southwestern Colorado, USA. We estimated home ranges for two winter seasons that
ranged between 7.68 and 9.88 km2, and for two summer seasons that ranged between 5.51 and 6.24 km2.
Mule deer selected areas closer to forest and alfalfa for most periods during 2012, but selected areas closer to
sunflower in a majority of periods during 2013. Considerable annual variation in climate patterns and
precipitation levels appeared to influence selection by mule deer because of variability in crop rotation and
success of germination of specific crops.

Carter, A. H., Jones, S. S, Balow, K. A, Shelton, G. B., Burke, A. B., Lyon, S., ... Morris, C. F. (2017). Registration of
‘Jasper’ soft white winter wheat. Journal of Plant Registrations, 11(3), 263-268. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850289882968&doi=10.3198%2fjpr2016.09.0051crc&p
artnerlD=40&md5=e70c9af5defffca2d41942ff7ca318e0. doi:10.3198/jpr2016.09.0051crc
Research Tags: Crops
Abstract: Many soft white winter (SWW) wheat (Triticum aestivum L.) cultivars with high yield potential in the
US Pacific Northwest lack adequate resistance to stripe rust or are only adapted to specific regions defined by
annual precipitation. The objective of this research was to develop a SWW wheat cultivar with improved
resistance to current stripe rust races and high yield potential across a wider range of climates. Jasper’ (Reg.
No. CV-1124, Pl 678442) SWW wheat was developed and released in September 2014 by the Agricultural
Research Center of Washington State University. Jasper was tested under the experimental designations
5J061865-11 and WAB8169, which were assigned through progressive generations of advancement. Jasper is a
semidwarf cultivar adapted to intermediate to high rainfall (>300 mm of average annual precipitation) wheat
production regions of Washington, with acceptable yield potential in the lower rainfall areas (<300 mm of
average annual precipitation). It has high-temperature, adult-plant resistance to the current races of stripe rust,
is intermediate in height, has midseason maturity, and has an average test weight and high grain yield
potential. Jasper has end-use quality properties similar or superior to those of ‘Stephens’, ‘Puma’, and ‘Otto’.

Carter, E., Hain, C., Anderson, M., & Steinschneider, S. (2018). A water balance-based, spatiotemporal evaluation of
terrestrial evapotranspiration products across the contiguous United States. Journal of Hydrometeorology,
79(5), 891-905. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047954522&d0oi=10.1175%2fJHM-D-17-0186.1&p
artnerlD=40&8md5=8fc921277427b0b44bc2f6702fa9ab47. doi:10.1175/JHM-D-17-0186.1
Research Tags: Water
Abstract: Accurate gridded estimates of evapotranspiration (ET) are essential to the analysis of terrestrial water
budgets. In this study, ET estimates from three gridded energy balance—based products (ETEB) with independent
model formations and data forcings are evaluated for their ability to capture long-term climatology and
interannual variability in ET derived from a terrestrial water budget (ETWB) for 671 gauged basins across the
contiguous United States. All three ETEB products have low spatial bias and accurately capture interannual
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variability of ETWB in the central United States, where ETEB and ancillary estimates of change in total surface
water storage (ATWS) from the GRACE satellite project appear to close terrestrial water budgets. In humid
regions, ETEB products exhibit higher long-term bias, and the covariability of ETEB and ETWB decreases
significantly. Several factors related to either failure of ETWB, such as errors in ATWS and precipitation, or
failure of ETEB, such as treatment of snowfall and horizontal heat advection, explain some of these
discrepancies. These results mirror and build on conclusions from other studies: on interannual time scales,
ATWS and error in precipitation estimates are nonnegligible uncertainties in ET estimates based on a terrestrial
water budget, and this confounds their comparison to energy balance ET models. However, there is also
evidence that in at least some regions, climate and landscape features may also influence the accuracy and
long-term bias of ET estimates from energy balance models, and these potential errors should be considered
when using these gridded products in hydrologic applications.

Carter, S. K, Saenz, D., & Rudolf, V. H. W. (2018). Shifts in phenological distributions reshape interaction potential in
natural communities. Ecology Letters, 21(8), 1143-1151. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85049852692&doi=10.1111%2fele.13081&partnerlD
=40&md5=5e1601cc0c6feea9945cbf10a88d5b14. doi:10.1111/ele.13081
Research Tags: Wildlife
Abstract: Climate change has changed the phenologies of species worldwide, but it remains unclear how these
phenological changes will affect species interactions and the structure of natural communities. Using a novel
approach to analyse long-term data of 66 amphibian species pairs across eight communities, we demonstrate
that phenological shifts can significantly alter the interaction potential of coexisting competitors. Importantly,
these changes in interaction potential were mediated by non-uniform, species-specific shifts in entire
phenological distributions and consequently could not be captured by metrics traditionally used to quantify
phenological shifts. Ultimately, these non-uniform shifts in phenological distributions increased the interaction
potential for 25% of species pairs (and did not reduce interaction potential for any species pair), altering
temporal community structure and potentially increasing interspecific competition. These results demonstrate
the potential of phenological shifts to reshape temporal structure of natural communities, emphasising the
importance of considering entire phenological distributions of natural populations.

Carter, V. A, Brunelle, A, Minckley, T. A, Shaw, J. D., DeRose, R. J., & Brewer, S. (2017). Climate variability and fire
effects on quaking aspen in the central Rocky Mountains, USA. Journal of Biogeography, 44(6), 1280-1293.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85007613550&doi=10.1111%2fjbi.12932&partner|D=
408md5=e0e7006c8789ad5cdc34a2c5c4a5c7fe. doi:10.1111/jbi. 12932
Research Tags: Weather, Forestry
Abstract: Aim
Our understanding of how climate and fire have impacted quaking aspen (Populus tremuloides Michx.)
communities prior to the 20th century is fairly limited. This study analysed the period between 4500 and 2000
cal. yr bp to assess the pre-historic role of climate and fire on an aspen community during an aspen-dominated
period.

Location

Long Lake, south-eastern Wyoming, central Rocky Mountains, USA.

Methods

Sedimentary pollen and charcoal were analysed to reconstruct the vegetation and fire history for a subalpine
catchment currently dominated by lodgepole pine. Modern pollen-climate relationships were applied to the
fossil pollen spectra to interpret past climate variability. Nonparametric ANOVA and Tukey HSD tests were
used to determine whether the reconstructed climate and fire parameters were different throughout the study
period.

Results

The modern pollen-climate data suggest a c. 150-year long drought centred on 4200 cal. yr bp, which caused
the aspen ecotone to shift upslope. Between 3950 and 3450 cal. yr bp, an anomalous period of abundant
quaking aspen pollen (Populus) occurred at the study site. Optimal climatic conditions coupled with frequent
fires facilitated local quaking aspen dominance for roughly 500 years. After 3450 cal. yr bp, Populus pollen
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declined coincident with a return to less frequent fires and conifer dominance. Reconstructed climate variables
from 550 cal. yr bp to present suggest conditions were not favourable for quaking aspen establishment at Long
Lake. The Tukey HSD test confirms that the period of abundant Populus pollen was significantly different than
any other period during this study.

Main conclusions

Quaking aspen shifted upslope in response to warmer temperatures, and persisted for roughly 500 years as a
result of optimal climatic conditions and frequent fire events.

W., Sullivan, B. W., Qualls, R. G,, Blank, R. R,, Schmidt, C. A, & Verburg, P. S. J. (2018). Charcoal increases
microbial activity in eastern sierra nevada forest soils. Forests, 9(2). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850421871698&doi=10.3390%2ff9020093&partnerID
=40&8md5=9e6008f8a098d94403b0b824aae11b01. doi:10.3390/f9020093

Research Tags: Forestry, Soil

Abstract: Fire is an important component of forests in the western United States. Not only are forests subjected
to wildfires, but fire is also an important management tool to reduce fuels loads. Charcoal, a product of fire, can
have major impacts on carbon (C) and nitrogen (N) cycling in forest soils, but it is unclear how these effects
vary by dominant vegetation. In this study, soils collected from Jeffrey pine (JP) or lodgepole pine (LP)
dominated areas and amended with charcoal derived from JP or LP were incubated to assess the importance of
charcoal on microbial respiration and potential nitrification. In addition, polyphenol sorption was measured in
unamended and charcoal-amended soils. In general, microbial respiration was highest at the 1% and 2.5%
charcoal additions, but charcoal amendment had limited effects on potential nitrification rates throughout the
incubation. Microbial respiration rates decreased but potential nitrification rates increased over time across
most treatments. Increased microbial respiration may have been caused by priming of native organic matter
rather than the decomposition of charcoal itself. Charcoal had a larger stimulatory effect on microbial
respiration in LP soils than JP soils. Charcoal type had little effect on microbial processes, but polyphenol
sorption was higher on LP-derived than JP-derived charcoal at higher amendment levels despite surface area
being similar for both charcoal types. The results from our study suggest that the presence of charcoal can
increase microbial activity in soils, but the exact mechanisms are still unclear.

Carver, A. R, Ross, J. D., Augustine, D. J,, Skagen, S. K., Dwyer, A. M., Tomback, D. F., & Wunder, M. B. (2017). Weather

radar data correlate to hail-induced mortality in grassland birds. Remote Sensing in Ecology and Conservation,
3(2), 90-101. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850213839518&d0oi=10.1002%2frse2.41&partnerID=4
0&md5=ce1b503edcad5c45ff2db1c8c89ada2b. doi:10.1002/rse2.41

Research Tags: Wildlife, Weather, Grassland

Abstract: Small-bodied terrestrial animals such as songbirds (Order Passeriformes) are especially vulnerable to
hail-induced mortality; yet, hail events are challenging to predict, and they often occur in locations where
populations are not being studied. Focusing on nesting grassland songbirds, we demonstrate a novel approach
to estimate hail-induced mortality. We quantify the relationship between the probability of nests destroyed by
hail and measured Level-1ll Next Generation Radar (NEXRAD) data, including atmospheric base reflectivity,
maximum estimated size of hail and maximum estimated azimuthal wind shear. On 22 June 2014, a hailstorm
in northern Colorado destroyed 102 out of 203 known nests within our research site. Lark bunting
(Calamospiza melanocorys) nests comprised most of the sample (n = 186). Destroyed nests were more likely to
be found in areas of higher storm intensity, and distributions of NEXRAD variables differed between failed and
surviving nests. For 133 ground nests where nest-site vegetation was measured, we examined the ameliorative
influence of woody vegetation, nest cover and vegetation density by comparing results for 13 different logistic
regression models incorporating the independent and additive effects of weather and vegetation variables. The
most parsimonious model used only the interactive effect of hail size and wind shear to predict the probability
of nest survival, and the data provided no support for any of the models without this predictor. We conclude
that vegetation structure may not mitigate mortality from severe hailstorms and that weather radar products
can be used remotely to estimate potential for hail mortality of nesting grassland birds. These insights will
improve the efficacy of grassland bird population models under predicted climate change scenarios.
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Cary, G. J., Davies, I. D., Bradstock, R. A, Keane, R. E., & Flannigan, M. D. (2017). Importance of fuel treatment for
limiting moderate-to-high intensity fire: findings from comparative fire modelling. Landscape Ecology, 32(7),
1473-1483. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84982951909&doi=10.1007%2fs10980-016-0420-8&
partnerlD=40&md5=1adf817a39b38eed4ee9848ee81ff57dc. doi:10.1007/s10980-016-0420-8
Research Tags:

Abstract:

Castellanos-Acufia, D., Vance-Borland, K. W., St. Clair, J. B, Hamann, A., Lopez-Upton, J.,, Gémez-Pineda, E., . ..
Séenz-Romero, C. (2018). Climate-based seed zones for Mexico: guiding reforestation under observed and
projected climate change. New Forests, 49(3), 297-309. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85035783363&doi=10.1007%2fs11056-017-9620-6&
partnerlD=40&md5=3ddbb3cf1781eb8f28f612b8e3e29066. doi:10.1007/s11056-017-9620-6
Research Tags: Forestry
Abstract: Context
Wildland fire intensity influences natural communities, soil properties, erosion, and sequestered carbon.
Measuring effectiveness of fuel treatment for reducing area of higher intensity unplanned fire is argued to be
more meaningful than determining effect on total unplanned area burned.

Objectives

To contrast the relative importance of fuel treatment effort, ignition management effort and weather for
simulated total area burned and area burned by moderate-to-high intensity fire, and to determine the level of
consensus among independent models.

Methods

Published and previously unreported data from simulation experiments using three landscape fire models, two
incorporating weather from south-eastern Australia and one with weather from a Mediterranean location, were
compared. The comparison explored variation in fuel treatment and ignition management effort across ten
separate years of daily weather. Importance of these variables was measured by the Relative Sum of Squares in
a Generalised Linear Model analysis of total pixels burned and pixels burned with moderate-to-high intensity
fire.

Results

Variation in fuel treatment effort, from 0 to 30 % of landscape treated, explained less than 7 % of variation in
both total area burned and area burned by moderate-to-high intensity fire. This was markedly less than that
explained by variation in ignition management effort (0-75 % of ignitions prevented or extinguished) and
weather year in all models.

Conclusions

Increased fuel treatment effort, within a range comparable to practical operational limits, was no more
important in controlling simulated moderate-to-high intensity unplanned fire than it was for total unplanned
area burned.

Castillo, A. C,, Goldfarb, B., Johnsen, K. H., Roberds, J. H., & Nelson, C. D. (2018). Genetic variation in water-use
efficiency (WUE) and growth in mature longleaf pine. Forests, 9(11). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85057000326&doi=10.3390%2ff9110727&partnerlD
=40&md5=a34a028ce11b4a2bbb9cf2cc8d1be207. doi:10.3390/f9110727
Research Tags: Forestry, Water
Abstract: The genetic and physiological quality of seedlings is a critical component for longleaf pine (Pinus
palustris Mill) restoration, because planting genetic material that is adapted to environmental stress is required
for long-term restoration success. Planting trees that exhibit high water-use efficiency (WUE) is a practice that
could maximize this species’ survival and growth in a changing climate. Our study evaluates genetic variation
in WUE and growth, as well as WUE-growth relationships, a key step to determine potential for breeding and
planting trees with high WUE. We measured carbon isotope discrimination (A)—a proxy for WUE—in 106
longleaf pine increment cores extracted from trees belonging to nine full-sib families. Tree diameter and total
tree height were also measured at ages 7, 17, 30 and 40 years. Each increment core was divided into segments
corresponding to ages 7-17, 18-30 and 31-40, representing early, intermediate and mature growth of the
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trees. We identified significant genetic variation in DBH and WUE among families that merit further exploration
for identifying trees that can potentially withstand drought stress. Mean family growth rates were not
associated with mean family values for carbon isotope discrimination. Family variation in both diameter
growth and WUE but no relationship between family values for these traits, suggests it is possible to improve
longledf pines in both diameter growth and WUE through appropriate breeding.

Castillo, J. M., Gallego-Tévar, B., Figueroa, E., Grewell, B. J., Vallet, D., Rousseau, H., . .. Ainouche, M. (2018). Low
genetic diversity contrasts with high phenotypic variability in heptaploid Spartina densiflora populations
invading the Pacific coast of North America. Ecology and Evolution, 8(10), 4992-5007. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047859349&doi=10.1002%2fece3.4063&partnerID
=408md5=9481137bc013aa1474e639abe436d49b. doi:10.1002/ece3.4063
Research Tags: Grassland
Abstract: Species can respond to environmental pressures through genetic and epigenetic changes and
through phenotypic plasticity, but few studies have evaluated the relationships between genetic differentiation
and phenotypic plasticity of plant species along changing environmental conditions throughout wide latitudinal
ranges. We studied inter- and intrapopulation genetic diversity (using simple sequence repeats and chloroplast
DNA sequencing) and inter- and intrapopulation phenotypic variability of 33 plant traits (using field and
common-garden measurements) for five populations of the invasive cordgrass Spartina densiflora Brongn.
along the Pacific coast of North America from San Francisco Bay to Vancouver Island. Studied populations
showed very low genetic diversity, high levels of phenotypic variability when growing in contrasted
environments and high intrapopulation phenotypic variability for many plant traits. This intrapopulation
phenotypic variability was especially high, irrespective of environmental conditions, for those traits showing
also high phenotypic plasticity. Within-population variation represented 84% of the total genetic variation
coinciding with certain individual plants keeping consistent responses for three plant traits (chlorophyll b and
carotenoid contents, and dead shoot biomass) in the field and in common-garden conditions. These
populations have most likely undergone genetic bottleneck since their introduction from South America;
multiple introductions are unknown but possible as the population from Vancouver Island was the most recent
and one of the most genetically diverse. S. densiflora appears as a species that would not be very affected itself
by climate change and sea-level rise as it can disperse, establish, and acclimate to contrasted environments
along wide latitudinal ranges.

Cavigelli, M. A, Nash, P. R., Gollany, H. T., Rasmann, C., Polumsky, R. W., Le, A. N., & Conklin, A. E. (2018). Simulated
soil organic carbon changes in Maryland are affected by tillage, climate change, and crop yield. Journal of
Environmental Quality, 47(4), 588-595. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850494693678&doi=10.2134%2fjeq2017.07.02918&par
tnerlD=408&md5=09c3178bd769b52dd6cdd12ea863fbd7. doi:10.2134/jeq2017.07.0291
Research Tags: Soil, Crops
Abstract: The impact of climate change on soil organic C (SOC) stocks in no-till (NT) and conventionally tilled
(CT) agricultural systems is poorly understood. The objective of this study was to simulate the impact of
projected climate change on SOC to 50-cm soil depth for grain cropping systems in the southern Mid-Atlantic
region of the United States. We used SOC and other data from the long-term Farming Systems Project in
Beltsville, MD, and CQESTR, a process-based soil C model, to predict the impact of cropping systems and
climate (air temperature and precipitation) on SOC for a 40-yr period (2012-2052). Since future crop yields are
uncertain, we simulated five scenarios with differing yield levels (crop yields from 1996-2014, and at 10 or 30%
greater or lesser than these yields). Without change in climate or crop yields (baseline conditions) CQESTR
predicted an increase in SOC of 0.0714 and 0.021 Mg ha—-1 yr—1 in CT and NT, respectively. Predicted climate
change alone resulted in an SOC increase of only 0.002 Mg ha-1 yr-1 in NT and a decrease of 0.017 Mg ha-1
yr=1in CT. Crop yield declines of 10 and 30% led to SOC decreases between 2 and 8% compared with 2012
levels. Increasing crop yield by 10 and 30% was sufficient to raise SOC 2 and 7%, respectively, above the
climate-only scenario under both CT and NT between 2012 and 2052. Results indicate that under these
simulated conditions, the negative impact of climate change on SOC levels could be mitigated by crop yield
increases.
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Certano, A. K., Fernandez, C. W., Heckman, K. A, & Kennedy, P. G. (2018). The afterlife effects of fungal morphology:
Contrasting decomposition rates between diffuse and rhizomorphic necromass. Soil Biology and
Biochemistry, 126, 76-81. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85054059298&doi=10.1016%2fj.soilbio.2018.08.002&
partnerlD=40&md5=db285d2cd88c908dbb7bccc88eceb5ef. doi:10.1016/j.s0ilbio.2018.08.002
Research Tags: Soil
Abstract: Microbial necromass is now recognized as an important input into stable soil organic matter pools in
terrestrial ecosystems. While melanin and nitrogen content have been identified as factors that influence the
decomposition rate of fungal necromass, the effects of mycelial morphology on necromass decomposition
remain largely unknown. Using the fungus Armillaria mellea, which produces both diffuse and rhizomorphic
biomass in pure culture, we assessed the effects of necromass morphology on decomposition in a 12 week field
experiment in Pinus and Quercus dominated forests in Minnesota, USA. Diffuse and rhizomorphic necromass
was incubated for 2, 4, 6, and 12 weeks to assess differences in decay rates and changes in residual necromass
chemistry. Rhizomorphic necromass decomposed significantly slower than diffuse necromass in both forest
types. This difference was correlated with initial necromass chemistry, particularly nitrogen content, but not
with hydrophobicity. Over the course of the incubation, there was a greater change in the chemistry of diffuse
versus rhizomorphic necromass, with both becoming more enriched in recalcitrant compounds. Given that
many fungi with both saprotrophic and mycorrhizal ecologies produce rhizomorphs, these results suggest that
mycelial morphology should be explicitly considered as an important functional trait influencing the rate of
fungal necromass decomposition.

Chambers, J. C., Beck, J. L, Bradford, J. B, Bybee, J,, Campbell, S., Carlson, J., . .. Wuenschel, A. (2017). Science
framework for conservation and restoration of the sagebrush biome: Linking the department of the interior’s
integrated rangeland fire management strategy to long-term strategic conservation actions. USDA Forest
Service - General Technical Report RMRS-GTR, 2017(360), 1-217. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019017434&partnerID=408md5=9d89c132faa658
81f45b1f1f888d29a6.

Research Tags: Grassland

Abstract: The Science Framework is intended to link the Department of the Interior’s Integrated Rangeland Fire
Management Strategy with long-term strategic conservation actions in the sagebrush biome. The Science
Framework provides a multiscale approach for prioritizing areas for management and determining effective
management strategies within the sagebrush biome. The emphasis is on sagebrush (Artemisia spp.) ecosystems
and Greater sage-grouse (Centrocercus urophasianus). The approach provided in the Science Framework links
sagebrush ecosystem resilience to disturbance and resistance to nonnative, invasive plant species to species
habitat information based on the distribution and abundance of focal species. A geospatial process is presented
that overlays information on ecosystem resilience and resistance, species habitats, and predominant threats
and that can be used at the mid-scale to prioritize areas for management. A resilience and resistance habitat
matrix is provided that can help decisionmakers evaluate risks and determine appropriate management
strategies. Prioritized areas and management strategies can be refined by managers and stakeholders at the
local scale based on higher resolution data and local knowledge. Decision tools are discussed for determining
appropriate management actions for areas that are prioritized for management. Geospatial data, maps, and
models are provided through the U.S. Geological Survey (USGS) ScienceBase and Bureau of Land Management
(BLM) Landscape Approach Data Portal. The Science Framework is intended to be adaptive and will be updated
as additional data become available on other values and species at risk. It is anticipated that the Science
Framework will be widely used to: (1) inform emerging strategies to conserve sagebrush ecosystems, sagebrush
dependent species, and human uses of the sagebrush system, and (2) assist managers in prioritizing and
planning on-the-ground restoration and mitigation actions across the sagebrush biome.

Chao, X, Yasarer, L., Bingner, R,, & Jia, Y. (2018). Numerical Modeling of the Lake Water Quality and Upland Watershed
Loads. Paper presented at the World Environmental and Water Resources Congress 2018: Watershed
Management, Irrigation and Drainage, and Water Resources Planning and Management - Selected Papers
from the World Environmental and Water Resources Congress 2018.
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Abstract:

Chappell, A, Lee, J. A, Baddock, M., Gill, T. E., Herrick, J. E., Leys, J. F,, ... Webb, N. P. (2018). A clarion call for aeolian
research to engage with global land degradation and climate change. Aeolian Research, 32, A1-A3. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850435267848doi=10.1016%2fj.aeolia.2018.02.007&
partnerlD=408md5=8cb21dd0510196eb4bd481f10d09b4fb. doi:10.1016/j.aeolia.2018.02.007
Research Tags: Water
Abstract: This paper presents a technical approach to link the watershed model and surface water quality
model to study the effect of pollutant loads from upland watershed on the water quality of the receiving water
body. The AnnAGNPS watershed model, developed at the USDA ARS, National Sedimentation Laboratory (NSL),
is applied to simulate the loads of water, sediment, and nutrients from upland watersheds. In this model, the
effects of land use/land cover, soil properties, climate, agriculture management, etc. on the watershed loads are
considered. The computed results are used as boundary conditions for CCHE_WQ, a water quality model
developed at the National Center for Computational Hydroscience and Engineering (NCCHE), to simulate the
water quality concentration in water bodies. In this model, the effects of sediment on the water quality
constituents are considered, and the distributions of nutrients, chlorophyll, and dissolved oxygen in the water
body can be obtained. This technical approach is tested using Beasley Lake watershed in the Mississippi Delta
as a study site. The lake water quality is monitored by NSL, and the measured data is used to calibrate and
validate the numerical model. In this lake, sediment concentration is relatively high, so the sediment-associated
water quality processes need to be taken into account. This research provides a useful tool to assess long term
impacts of watershed nutrient and sediment loads on the water quality of the receiving water bodies.

Chappell, A., Webb, N. P., Leys, J. F.,, Waters, C. M,, Orgill, S., & Eyres, M. J. (2019). Minimising soil organic carbon
erosion by wind is critical for land degradation neutrality. Environmental Science and Policy, 93, 43-52.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058804510&doi=10.1016%2fj.envsci.2018.12.020&
partnerlD=40&md5=d63bb10c781b541aadafe117457a9ce3. doi:10.1016/j.envsci.2018.12.020
Research Tags: Soil
Abstract: The Land Degradation-Neutrality (LDN) framework of the United Nations Convention to Combat
Desertification (UNCCD) is underpinned by three complementary interactive indicators (metrics: vegetation
cover, net primary productivity; NPP and soil organic carbon; SOC) as proxies for change in land-based
natural capital. The LDN framework assumes that SOC changes slowly, primarily by decomposition and
respiration of CO2 to the atmosphere. However, there is growing evidence that soil erosion by wind, water
and tillage also reduces SOC stocks rapidly after land use and cover change. Here, we modify a
physically-based wind erosion sediment transport model to better represent the vegetation cover (using
land surface aerodynamic roughness; that is the plant canopy coverage, stone cover, soil aggregates, etc.
that protects the soil surface from wind erosion) and quantify the contribution of wind erosion to global SOC
erosion (2001-2016). We use the wind erosion model to identify global dryland regions where SOC erosion
by wind may be a significant problem for achieving LDN. Selected sites in global drylands also show SOC
erosion by wind accelerating over time. Without targeting and reducing SOC erosion, management practices
in these regions will fail to sequester SOC and reduce land degradation. We describe the interrelated nature
of the LDN indicators, the importance of including SOC erosion by wind erosion and how by explicitly
accounting for wind erosion processes, we can better represent the physical effects of changing land cover
on land degradation. Our results for Earth’s drylands show that modelling SOC stock reduction by wind
erosion is better than using land cover and SOC independently. Furthermore, emphasising the role of wind
erosion in UNCCD and Intergovernmental Panel on Climate Change (IPCC) reporting will better support LDN
and climate change mitigation and adaptation globally.

Chater, J. M., Santiago, L. S., Merhaut, D. J,, Jia, Z, Mauk, P. A., & Preece, J. E. (2018). Orchard establishment, precocity,
and eco-physiological traits of several pomegranate cultivars. Scientia Horticulturae, 235, 221-227. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85043374406&doi=10.1016%2fj.scienta.2018.02.032
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Research Tags: Crops

Abstract: California faces many threats to food security, ranging from water limitations resulting from
long-term drought to invasive pests and diseases. Major tree crops, such as citrus and avocado, are threatened
by Citrus Greening and Fusarium Dieback, respectively, posing significant economic losses to growers and farm
sustainability. Pomegranate (Punica granatum L.) was previously a minor tree crop in California, but has
become an important specialty crop, with planted area increased by 10-fold during the last twenty years, and is
currently a $200 million annual industry. Pomegranate is not threatened so far by any pest or disease and is a
drought- and salt-tolerant crop that can be cultivated on marginal land, which makes it an attractive
alternative crop for the growers facing water and disease issues. For this investigation, two pomegranate field
trials were initiated and followed over four years to evaluate site effects on establishment, precocity,
photosynthesis and water relations to assist in determining appropriate cultivars for coastal versus inland
climates. Traits measured included orchard establishment, photosynthesis, water potential, and flowering and
yield traits. There were significant site and cultivar effects on many traits as well as site-cultivar interactions.
The coastal trial grew significantly faster than the semi-arid inland site, however, the inland site was more
productive than the coastal site for the first three years. Production during year four of establishment was
similar at both sites.

Chen, D., Yu, M., Gonzdlez, G., Zou, X., & Gao, Q. (2017). Climate impacts on soil carbon processes along an elevation
gradient in the tropical luquillo experimental forest. Forests, 8(3). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850156220778&doi=10.3390%2ff8030090&partnerID
=40&md5=0faa8be1fbbce2c959d4ca84be56cad5. doi:10.3390/f8030090
Research Tags: Forestry, Soil
Abstract: Tropical forests play an important role in regulating the global climate and the carbon cycle. With
the changing temperature and moisture along the elevation gradient, the Luquillo Experimental Forest in
Northeastern Puerto Rico provides a natural approach to understand tropical forest ecosystems under climate
change. In this study, we conducted a soil translocation experiment along an elevation gradient with decreasing
temperature but increasing moisture to study the impacts of climate change on soil organic carbon (SOC) and
soil respiration. As the results showed, both soil carbon and the respiration rate were impacted by microclimate
changes. The soils translocated from low elevation to high elevation showed an increased respiration rate with
decreased SOC content at the end of the experiment, which indicated that the increased soil moisture and
altered soil microbes might affect respiration rates. The soils translocated from high elevation to low elevation
also showed an increased respiration rate with reduced SOC at the end of the experiment, indicating that
increased temperature at low elevation enhanced decomposition rates. Temperature and initial soil source
quality impacted solil respiration significantly. With the predicted warming climate in the Caribbean, these
tropical soils at high elevations are at risk of releasing sequestered carbon into the atmosphere.

Chen, G, Kolb, L., Cavigelli, M. A,, Weil, R. R,, & Hooks, C. R. R. (2018). Can conservation tillage reduce N<inf>2</inf>O
emissions on cropland transitioning to organic vegetable production? Science of the Total Environment, 618,
927-940. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850323787248&doi=10.1016%2fj.scitotenv.2017.08.29
6&partnerlD=40&md5="1dc205afe62a59fc801d802e84292049. doi:10.1016/j.scitotenv.2017.08.296
Research Tags: Soil, Crops, Emissions
Abstract: Nitrous oxide (N20) is an important greenhouse gas and a catalyst of stratospheric ozone decay.
Agricultural soils are the source of 75% of anthropogenic N20O emissions globally. Recently, significant
attention has been directed at examining effects of conservation tillage on carbon sequestration in agricultural
systems. However, limited knowledge is available regarding how these practices impact N20 emissions,
especially for organic vegetable production systems. In this context, a three-year study was conducted in a
well-drained sandy loam field transitioning to organic vegetable production in the Mid-Atlantic coastal plain of
USA to investigate impacts of conservation tillage [strip till (ST) and no-till (NT)] and conventional tillage (CT)
[with black plastic mulch (CT-BP) and bare-ground (CT-BG)] on N20O emissions. Each year, a winter cover crop
mixture (forage radish: Raphanus sativus var. longipinnatus, crimson clover: Trifolium incarnatum L., and rye:
Secale cereale L.) was grown and flail-mowed in the spring. Nearly 80% of annual N20-nitrogen (N) emissions
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occurred during the vegetable growing season for all treatments. Annual N20-N emissions were greater in
CT-BP than in ST and NT, and greater in CT-BG than in NT, but not different between CT-BG and CT-BP, ST
and NT, or CT-BG and ST. Conventional tillage promoted N mineralization and plastic mulch increased soil
temperature, which contributed to greater N20O-N fluxes. Though water filled porosity in NT was higher and
correlated well with N20-N fluxes, annual N20-N emissions were lowest in NT suggesting a lack of substrates
for nitrification and denitrification processes. Crop yield was lowest in NT in Year 1T and CT-BP in Year 3 but
yield-scaled N20O-N emissions were consistently greatest in CT-BP and lowest in NT each year. Our results
suggest that for coarse-textured soils in the coastal plain with winter cover crops, conservation tillage practices
may reduce N20 emissions in organic vegetable production systems.

Brissette, F. P, Zhang, X. J,, Chen, H., Guo, S., & Zhao, Y. (2019). Bias correcting climate model multi-member
ensembles to assess climate change impacts on hydrology. Climatic Change, 153(3), 361-377. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850621539078&doi="10.1007%2fs10584-019-02393-x
&partnerID=408md5=17615a2c4db45e4b64eb47bd0db549fc. doi:10.1007/s10584-019-02393-x

Research Tags: Research, Water

Abstract: Bias correction is usually applied to climate model outputs before they are used as inputs to
environmental models for impact studies. Every climate model is post-processed independently of others to
account for biases originating from model structure and internal variability. To better understand the role of
internal variability, multi-member ensembles (multiple runs of a single climate model, with identical forcing
but different initial conditions) have now become common in the modeling community. Bias correcting such
ensembles requires specific considerations. Correcting all members of such an ensemble independently would
force all of them to the target distribution, thus removing the signature of natural variability over the
calibration period. How this undesirable effect would propagate onto subsequent time periods is unknown. This
study proposes three bias correction variants of a multi-member ensemble and compares their performances
against an independent correction of each individual member of the ensemble. The comparison is based on
precipitation and temperature, as well as on resulting streamflows simulated by a hydrological model. Two
multi-member ensembles (5-member CanESM2 and 10-member CSIRO-MK3.6) were used for a subtropical
monsoon watershed in China. The results show that all bias correction methods reduce precipitation and
temperature biases for all ensemble members. As expected, independent correction reduces the spread of each
ensemble over the calibration period. This is, however, followed by an overestimation of the spread over the
subsequent validation period. Pooling all members to calculate common bias correction factors produces the
best results over the calibration period; however, the difference among three bias correction variants becomes
less clear over the validation period due to internal variability, and even less so when considering streamflows,
as the impact model adds its own uncertainty.

Chen, J.,, Chopra, R., Hayes, C., Morris, G., Marla, S., Burke, J., . .. Burow, G. (2017). Genome-wide association study of

developing leaves' heat tolerance during vegetative growth stages in a sorghum association panel. Plant
Genome, 10(2). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850244959318&doi=10.3835%2fplantgenome2016.09.
0091&partnerlD=40&md5=8c92e5b74c171bbd870205db0ae41cd1. doi:10.3835/plantgenome2016.09.0091
Research Tags: Crops, Weather, Energy

Abstract: Heat stress reduces grain yield and quality worldwide. Enhancing heat tolerance of crops at all
developmental stages is one of the essential strategies required for sustaining agricultural production especially
as frequency of temperature extremes escalates in response to climate change. Although heat tolerance
mechanisms have been studied extensively in model plant species, little is known about the genetic control
underlying heat stress responses of crop plants at the vegetative stage under field conditions. To dissect the
genetic basis of heat tolerance in sorghum [Sorghum bicolor (L) Moench], we performed a genome-wide
association study (GWAS) for traits responsive to heat stress at the vegetative stage in an association panel.
Natural variation in ledf firing (LF) and leaf blotching (LB) were evaluated separately for 3 yr in experimental
fields at three locations where sporadic heat waves occurred throughout the sorghum growing season. We
identified nine single-nucleotide polymorphisms (SNPs) that were significantly associated with LF and five SNPs
that were associated with LB. Candidate genes near the SNPs were investigated and 14 were directly linked to
biological pathways involved in plant stress responses including heat stress response. The findings of this study

84



provide new knowledge on the genetic control of leaf traits responsive to heat stress in sorghum, which could
aid in elucidating the genetic and molecular mechanisms of vegetative stage heat tolerance in crops. The
results also provide candidate markers for molecular breeding of enhanced heat tolerance in cereal and
bioenergy crops.

Chen, J,, John, R, Sun, G, Fan, P, Henebry, G. M., Ferndndez-Giménez, M. E,, ... Qi, J. (2018). Prospects for the
sustainability of social-ecological systems (SES) on the Mongolian plateau: Five critical issues. Environmental
Research Letters, 13(12). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850601377338d0oi=10.1088%2f1748-9326%2faaf27b
&partnerlD=40&md5=aeb1e76d66fc87ffb591651ab4e44124. doi:10.1088/1748-9326/aaf27b
Research Tags: Grassland
Abstract: The Mongolian Plateau hosts two different governments: the Mongolian People's Republic and the
Inner Mongolia Autonomous Region, a provincial-level government of the People's Republic of China. The
divergence between these governments has widened in the past century, mostly due to a series of institutional
changes that generated different socioeconomic and demographic trajectories. Due to its high latitude and
altitude, the Plateau has been highly sensitive to the rapid changes in global and regional climates that have
altered the spatial and temporal distributions of energy and water. Based on a recent workshop to synthesize
findings on the sustainability of the Plateau amidst socioeconomic and environmental change, we identify five
critical issues facing the social-ecological systems (SES): (1) divergent and uncertain changes in social and
ecological characteristics; (2) declining prevalence of nomadism; (3) consequences of rapid urbanization in
transitional economies; (4) the unsustainability of large-scale afforestation efforts in the semi-arid and arid
areas of Inner Mongolia; and (5) the role of institutional changes in shaping the SES on the Plateau. We
emphasize that lessons learned in Inner Mongolia are valuable, but may not always apply to Mongolia.
National land management policies and regulations have long-term effects on the sustainability of SES; climate
change adaptation policies and practices must be tuned to local conditions and should be central to
decision-making on natural resource management and socioeconomic development pathways.

Chen, J,, Zhang, X. J., & Li, X. (2018). A weather generator-based statistical downscaling tool for site-specific
assessment of climate change impacts. Transactions of the ASABE, 61(3), 977-993. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85049782072&doi=10.13031%2ftrans.12601&partner
ID=40&md5=57a698b5a664392c20b3daeeb9652b5a. doi:10.13031/trans.12601
Research Tags: Research
Abstract: Statistical downscaling approaches are usually used to bridge the gap between climate model
outputs and data requirements of impact models such as crop and soil erosion models. This study synthesizes,
integrates, and standardizes a statistical downscaling method that was initially developed in 2005 and
subsequently evaluated and improved during the last decade. A new downscaling software program, Generator
for Point Climate Change (GPCC), has been developed to automate and visualize the method to assist end
users with detailed technical and user documentation. GPCC readily generates daily time series of climate
change scenarios for local and site-specific climate change impact studies using monthly projections from
global climate models or regional climate models. The downscaled variables include precipitation and
maximum and minimum temperatures. This software provides a simple but effective climate downscaling tool
for assessing the impacts of climate change on crop production, soil hydrology, and soil erosion at a field scale.
The tool can also provide an alternative downscaling method to facilitate the international collaborative efforts
of the Agricultural Model Intercomparison and Improvement Project (AgMIP) for simulation of world food
production and food security assessment. The detailed downscaling methods, their scientific bases, and the
advantages of GPCC over other commonly used downscaling methods are presented. GPCC is written in the
Matlab language, and a standalone version can be run on Windows XP or above without Matlab software. The
tool has a graphical user interface that is simple and easy to generate downscaled climates as well as to
visualize downscaled outputs. Each interface tab and key button and their functions are described to facilitate
its widespread application.

Chen, M,, Griffis, T. J., Baker, J. M., Wood, J. D., Meyers, T., & Suyker, A. (2018). Comparing crop growth and carbon
budgets simulated across AmeriFlux agricultural sites using the Community Land Model (CLM). Agricultural
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and Forest Meteorology, 256-257, 315-333. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85044952270&doi=10.1016%2fj.agrformet.2018.03.0
128&partnerlD=40&md5=dd8504c9f21cbf3a92944bae049883d3. doi:10.1016/j.agrformet.2018.03.012
Research Tags: Research, Crops

Abstract: Improvement of process-based crop models is needed to achieve high fidelity forecasts of regional
energy, water, and carbon exchanges. However, most state-of-the-art Land Surface Models (LSMs) assessed in
the fifth phase of the Coupled Model Inter-comparison project (CMIP5) simulated crops as unmanaged C3 or
C4 grasses. This study evaluated the crop-enabled version of one of the most widely used LSMs, the Community
Land Model (CLM4-Crop), for simulating corn and soybean agro-ecosystems at relatively long-time scales (up
to 11 years) using 54 site-years of data. We found that CLM4-Crop had a biased phenology during the early
growing season and that carbon emissions from corn and soybean were underestimated. The model adopts
universal physiological parameters for all crop types neglecting the fact that different crops have different
specific leaf area, leaf nitrogen content and vemax25, etc. As a result, model performance varied considerably
according to crop type. Overall, the energy and carbon exchange of corn systems were better simulated than
soybean systems. Long-term simulations at multiple sites showed that gross primary production (GPP) was
consistently over-estimated at soybean sites leading to very large short and long-term biases. A modified
model, CLM4-CropM’, with optimized phenology and calibrated crop physiological parameters yielded
significantly better simulations of gross primary production (GPP), ecosystem respiration (ER) and leaf area
index (LAI) at both short (hourly) and long-term (annual to decadal) timescales for both soybean and corn.

Qin, Z, Han, J,, Wang, M., Taheripour, F., Tyner, W., . . . Duffield, J. (2018). Life cycle energy and greenhouse
gas emission effects of biodiesel in the United States with induced land use change impacts. Bioresource
Technology, 251, 249-258. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85039166786&doi=10.1016%2fj.biortech.2017.12.031
&partnerlD=40&md5=ad745148e7672bcedbba04ccfa005606. doi:10.1016/j.biortech.2017.12.031

Research Tags: Emissions, Energy

Abstract: This study conducted the updated simulations to depict a life cycle analysis (LCA) of the biodiesel
production from soybeans and other feedstocks in the U.S. It addressed in details the interaction between LCA
and induced land use change (ILUC) for biodiesel. Relative to the conventional petroleum diesel, soy biodiesel
could achieve 76% reduction in GHG emissions without considering ILUC, or 66—-72% reduction in overall GHG
emissions when various ILUC cases were considered. Soy biodiesel’s fossil fuel consumption rate was also 80%
lower than its petroleum counterpart. Furthermore, this study examined the cause and the implication of each
key parameter dffecting biodiesel LCA results using a sensitivity analysis, which identified the hot spots for fossil
fuel consumption and GHG emissions of biodiesel so that future efforts can be made accordingly. Finally,
biodiesel produced from other feedstocks (canola oil and tallow) were also investigated to contrast with soy
biodiesel and petroleum diesel.

Qi, Z, Gui, D., Gu, Z, Ma, L., Zeng, F., & Li, L. (2019). Simulating impacts of climate change on cotton yield
and water requirement using RZWQM2. Agricultural Water Management, 222, 231-241. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067182352&doi=10.1016%2fj.agwat.2019.05.030&
partnerlD=40&md5=d0e152307e293d87201c84f80b3507d9. doi:10.1016/j.agwat.2019.05.030

Research Tags: Crops, Research

Abstract: Assessing the potential impacts of climate change on cotton (Gossypium hirsutum L.) yield and water
demand is crucial in allocating water resources. In this study, cotton yield and water requirement under future
climate scenarios was evaluated in Qira oasis, China. Six general circulation models (GCMs), under moderate
and high representative concentration pathway (RCP) scenarios (4.5 and 8.5) and elevated CO2 (eCO2)
concentration (218-502ppm), were used to project climate for near (2041-2060) and far future (206 1-2080)
periods. With current management practices, the impacts of climate change on cotton yield and water
requirement were simulated using the Root Zone Water Quality Model (RZWQM2), which was calibrated with
experimental data (2007-2014) in a previous study. For the study region, the GCMs predicted an increase of
2.38°C and 3.24°C in temperature and 3.5% and 5.3% mm in precipitation during the growing seasons
(April-October) for 2041-2060 and 2061-2080, respectively. For 2041-2060, seed cotton yield was projected to
increase by 0.24Mg ha-1 (5.6%) under RCP4.5 and 0.19Mg ha-1 (4.5%) under RCP8.5 comparing to the
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baseline yield of 4.23Mg ha-1; however, for 2061-2080, the model predicted a 0.32Mg ha-1 (7.6%) yield
increase under RCP4.5 but a 0.28Mg ha-1 (6.5%) decrease under RCP8.5. The increased cotton yield was
mainly attributable to the fertilization effect of eCO2 dominating the detrimental effects of shorter growing
seasons (8.0-9.5 days). Alleviated low temperature stress also slightly promoted cotton yield. Averaged across
the RCP4.5 and RCP8.5 scenarios, simulated cropping season water requirement for the 2041-2060 and
2061-2080 were 728mm and 706mm, respectively, an decrease by 7.5% and 10.3% relative to the present day
baseline (786mm), respectively. This decrease was attributed to shorter growing seasons and eCOZ2. These
results suggest that the region's agricultural water crisis may be alleviated in the future.

Marek, G. W., Marek, T. H., Moorhead, J. E., Heflin, K. R,, Brauer, D. K,, . .. Srinivasan, R. (2019). Simulating the
impacts of climate change on hydrology and crop production in the Northern High Plains of Texas using an
improved SWAT model. Agricultural Water Management, 221, 13-24. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85064909717&doi=10.1016%2fj.agwat.2019.04.021&
partnerlD=40&md5=baac4d916d46113037fda1bf707c6503. doi:10.1016/j.agwat.2019.04.021

Research Tags: Crops, Water, Research

Abstract: Modeling the effects of climate change on hydrology and crop yield provides opportunities for
choosing appropriate crops for adapting to climate change. In this study, climate change impacts on irrigated
corn and sorghum, dryland (rainfed) sorghum, and continuous fallow in the Northern High Plains of Texas were
evaluated using an improved Soil and Water Assessment Tool (SWAT) model equipped with management
allowed depletion (MAD) irrigation scheduling. Projected climate data (2020-2099) from the Coupled Model
Intercomparison Project Phase 5 (CMIP 5) of 19 General Circulation Models (GCMs) were used. Climate data
were divided into four 20-year periods of near future (2020-2039), middle (2040-2059), late (2060-2079), and
end (2080-2099) of the 21st century under two Representative Concentration Pathway (RCP) emission
scenarios (RCP 4.5 and RCP 8.5). For irrigated corn, median annual crop evapotranspiration (ET) and irrigation
decreased by 8%-25% and 15%—42%, respectively, under the climate change scenarios compared to the
historical period (2007-2010). The median yield was reduced by 3%—22% with exponentially decreases in the
latter half of the 21st century. For sorghum, the reduction of median annual crop ET ranged from 6%—-27%.
However, the decline in the median annual irrigation was within 15%, except for the 2060-2079 and
2080-2099 periods under RCP 8.5 scenarios with 30% and 49% reductions in median annual irrigation. The
median irrigated sorghum yield declined by 6%—-42%. The median annual crop ET of dryland sorghum
decreased by 10%—16%. The reduction in median yield was within 10% of the historical dryland sorghum yield.
The decrease in median annual evaporation varied from 15%-23% under future continuous fallow conditions.
The elevated COZ2 level of future climate scenarios was the primary factor for the decrease in the ET and
irrigation. The reduction in future crop yield was mainly attributed to the shortening of the maturity period
caused by increased future temperature.

Cheng, Q. Zhou, C,, Jiang, W., Zhao, X, Via, B. K., & Wan, H. (2018). Mechanical and physical properties of oriented

Chhin, S.

strand board exposed to high temperature and relative humidity and coupled with near-infrared reflectance
modeling. Forest Products Journal, 68(1), 78-85. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850555058958d0i=10.13073%2fFPJ-D-16-000698&pa
rtnerlD=408md5=ce46f544dc5870955b54a62f8ba558e6. doi:10.13073/FPJ-D-16-00069

Research Tags: Forestry

Abstract: The mechanism underlying thermal degradation of oriented strand board was tested under a humid
environment. Near-infrared reflectance (NIR) spectroscopy coupled with chemometric modeling was utilized to
better understand the degradation of functional groups over time. The flexural properties, internal bond (IB),
water absorption, and thickness swelling were tested after exposure to various times of 0, 3, 6, and 9 weeks in a
climate-controlled laboratory to 76.7°C and 60 percent relative humidity. The largest reduction in all flexural
and physical properties occurred during the first 3 weeks of exposure and then leveled off thereafter, while IB
decreased significantly through the 9-week period (o = 0.05). Chemometric models built from NIR spectra
revealed pertinent chemical changes in wood chemistry and resin components.

, Zalesny, R. S., Parker, W. C., & Brissette, J. (2018). Dendroclimatic analysis of white pine (Pinus strobus L.)

using long-term provenance test sites across eastern North America. Forest Ecosystems, 5(1). Retrieved from
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Research Tags: Forestry

Abstract: Background

The main objective of this study was to examine the climatic sensitivity of the radial growth response of 13
eastern white pine (Pinus strobus L.) provenances planted at seven test sites throughout the northern part of the
species’ native distribution in eastern North America.

Methods

The test sites (i.e.,, Wabeno, Wisconsin, USA; Manistique, Michigan, USA; Pine River, Michigan, USA; Newaygo,
Michigan, USA; Turkey Point, Ontario, Canada,; Ganaraska, Ontario, Canada,; and Orono, Maine, USA)
examined in this study were part of a range-wide white pine provenance trial established in the early 1960s in
the eastern United States and Canada. Principal components analysis (PCA) was used to examine the main
modes of variation [first (PC1) and second (PC2) principal component axes] in the standardized radial growth
indices of the provenances at each test site. The year scores for PC1 and PC2 were examined in relation to an
array of test site climate variables using multiple regression analysis to examine the commonality of growth
response across all provenances to the climate of each test site. Provenance loadings on PCT and PC2 were
correlated with geographic parameters (i.e., latitude, longitude, elevation) and a suite of biophysical parameters
associated with provenance origin location.

Results

The amount of variation in radial growth explained by PCT and PC2 ranged from 43.4% to 89.6%.
Dendroclimatic models revealed that white pine radial growth responses to climate were complex and differed
among sites. The key dendroclimatic relationships observed included sensitivity to high temperature in winter
and summer, cold temperature in the spring and fall (ie., beginning and end of the growing season), summer
moisture stress, potential sensitivity to storm-induced damage in spring and fall, and both positive and
negative effects of higher winter snowfall. Separation of the loadings of provenances on principal component
axes was mainly associated with temperature-related bioclimatic parameters of provenance origin at 5 of the 7
test sites close to the climate influence of the Great Lakes (i.e., Wabeno, Manistique, Pine River, Newaygo, and
Turkey Point). In contrast, differences in radial growth response to climate at the Ganaraska test site, were
driven more by precipitation-related bioclimatic parameters of the provenance origin location while radial
growth at the easternmost Orono test site was independent of bioclimate at the provenance origin location.
Conclusions

Study results suggest that genetic adaptation to temperature and precipitation regime may significantly
influence radial growth performance of white pine populations selected for use in assisted migration programs
to better adapt white pine to a future climate.

Chi, J, Waldo, S., Pressley, S. N., Russell, E. S., O'Keeffe, P. T., Pan, W. L, ... Lamb, B. K. (2017). Effects of Climatic
Conditions and Management Practices on Agricultural Carbon and Water Budgets in the Inland Pacific
Northwest USA. Journal of Geophysical Research: Biogeosciences, 122(12), 3142-3160. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850379736568d0i=10.1002%2f2017)G0041488&partn
erlD=408&md5=d3950aae655702ff537083bf7404f33a. doi:10.1002/2017)G004 148
Research Tags: Emissions
Abstract: Cropland is an important land cover influencing global carbon and water cycles. Variability of
agricultural carbon and water fluxes depends on crop species, management practices, soil characteristics, and
climatic conditions. In the context of climate change, it is critical to quantify the long-term effects of these
environmental drivers and farming activities on carbon and water dynamics. Twenty site-years of carbon and
water fluxes covering a large precipitation gradient and a variety of crop species and management practices
were measured in the inland Pacific Northwest using the eddy covariance method. The rain-fed fields were net
carbon sinks, while the irrigated site was close to carbon neutral during the winter wheat crop years. Sites
growing spring crops were either carbon sinks, sources, or neutral, varying with crops, rainfall zones, and tillage
practices. Fluxes were more sensitive to variability in precipitation than temperature: annual carbon and water
fluxes increased with the increasing precipitation while only respiration increased with temperature in the
high-rainfall area. Compared to a nearby rain-fed site, irrigation improved winter wheat production but
resulted in large losses of carbon and water to the atmosphere. Compared to conventional tillage, no-till had
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significantly lower respiration but resulted in slightly lower yields and water use efficiency over 4 years. Under
future climate change, it is expected that more carbon fixation by crops and evapotranspiration would occur in
a warmer and wetter environment.

Chiodi, A. M,, Larkin, N. S, & Varner, J. M. (2018). An analysis of Southeastern US prescribed burn weather windows:
Seasonal variability and El Nifio associations. International Journal of Wildland Fire, 27(3), 176-189. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85045152332&d0oi=10.1071%2fWF17132&partnerID
=40&8md5=251bf596858950326b2d3d82a3047fbb. doi:10.1071/WF17132
Research Tags: Forestry, Weather
Abstract: Fire plays an important role in wildland ecosystems, critical to sustaining biodiversity, wildlife habitat
and ecosystem health. By area, 70% of US prescribed burns take place in the Southeast, where treatment
objectives range widely and accomplishing them depends on finding specific weather conditions for the
effective and controlled application of fire. The climatological variation of the preferred weather window is
examined here using two weather model reanalyses, with focus on conditions critical to smoke dispersion and
erratic fire behaviour. Large spatial gradients were evident in some months (e.g. 3x change across the
Appalachian Mountains in winter). Over most of the Southeast, availability of preferred conditions in summer
was several (up to 8) times less than in autumn or winter. We offer explanation for this variability in terms of
the mean seasonal changes of key weather conditions (especially mixing height and transport wind). We also
examine the interannual variability of the preferred weather window for linkage to the tropical Pacific
(1979-2010). Associations with the subset of El Nifio events identified by outgoing-longwave-radiation suggest
skilful seasonal fire weather forecasts are feasible. Together, these findings offer a predictive tool to prioritise
allocation of scarce prescribed fire resources and maximise annual area treated across this landscape.

Chirici, G., Bottalico, F., Giannetti, F., Del Perugia, B., Travaglini, D., Nocentini, S., . . . Gozzini, B. (2018). Assessing forest
windthrow damage using single-date, post-event airborne laser scanning data. Forestry, 91(1), 27-37.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850411810518doi=10.1093%2fforestry%2fcpx029&p
artnerlD=40&md5=7ab43ca0633f1086b3a2fd7694e83741. doi:10.1093/forestry/cpx029
Research Tags: Weather, Forestry
Abstract: One of many possible climate change effects in temperate areas is the increase of frequency and
severity of windstorms, thus, fast and cost efficient new methods are needed to evaluate wind-induced damages
in forests. We present a method for assessing windstorm damages in forest landscapes based on a two-stage
sampling strategy using single-date, post-event airborne laser scanning (ALS) data. ALS data are used for
delineating damaged forest stands and for an initial evaluation of the volume of fallen trees. The total volume
of fallen trees is then estimated using a two-stage model-assisted approach, where variables from ALS are used
as auxiliary information in the difference estimator. In the first stage, a sample of the delineated forest stands is
selected, and in the second stage the within-stand damages are estimated by means of line intercept sampling
(LIS). The proposed method produces maps of windthrown areas, estimates of forest damages in terms of the
total volume of fallen trees, and the uncertainty of the estimates. A case study is presented for a large
windstorm that struck the Tuscany Region of Italy the night of the 4th and the 5th of March 2015 and caused
extensive damages to trees in both forest and urban areas. The pure field-based estimates from LIS and the
ALS-based estimates of stand-level fallen wood were very similar. Our positive results demonstrate the utility of
the single-date approach for a fast assessment of windthrow damages in forest stands which is especially useful
when pre-event ALS data are not available.

Chirinda, N., Arenas, L., Loaiza, S., Trujillo, C., Katto, M., Chaparro, P., ... Barahona, R. (2017). Novel technological and
management options for accelerating transformational changes in rice and livestock systems. Sustainability
(Switzerland), 9(11). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850323351008d0i=10.3390%2fsu9111891&partnerl
D=40&md5=d1f437e212cd346942994e62a6013198. doi:10.3390/su9111891
Research Tags: Crops, Livestock
Abstract: Agricultural producers grapple with low farm yields and declining ecosystem services within their
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landscapes. In several instances, agricultural production systems may be considered largely unsustainable in
socioeconomic and ecological (resource conservation and use and impact on nature) terms. Novel technological
and management options that can serve as vehicles to promote the provision of multiple benefits, including the
improvement of smallholder livelihoods, are needed. We call for a paradigm shift to allow designing and
implementing agricultural systems that are not only efficient (serving as a means to promote development
based on the concept of creating more goods and services while using fewer resources and creating less waste)
but can also be considered synergistic (symbiotic relationship between socio-ecological systems) by
simultaneously contributing to major objectives of economic, ecological, and social (equity) improvement of
agro-ecosystems. These transformations require strategic approaches that are supported by participatory
system-level research, experimentation, and innovation. Using data from several studies, we here provide
evidence for technological and management options that could be optimized, promoted, and adopted to enable
agricultural systems to be efficient, effective, and, indeed, sustainable. Specifically, we present results from a
study conducted in Colombia, which demonstrated that, in rice systems, improved water management practices
such as Alternate Wetting and Drying (AWD) reduce methane emissions (~70%). We also show how women
can play a key role in AWD adoption. For livestock systems, we present in vitro evidence showing that the use
of alternative feed options such as cassava leaves contributes to livestock feed supplementation and could
represent a cost-effective approach for reducing enteric methane emissions (22% to 55%). We argue that to
design and benefit from sustainable agricultural systems, there is a need for better targeting of interventions
that are co-designed, co-evaluated, and co-promoted, with farmers as allies of transformational change (as
done in the climate-smart villages), not as recipients of external knowledge. Moreover, for inclusive
sustainability that harnesses existing knowledge and influences decision-making processes across scales, there
is a need for constant, efficient, effective, and real trans-disciplinary communication and collaboration.

Chopra, R., Burow, G., Burke, J. J., Gladman, N., & Xin, Z. (2017). Genome-wide association analysis of seedling traits in
diverse Sorghum germplasm under thermal stress. BMC Plant Biology, 17(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850093476138d0oi=10.1186%2fs12870-016-0966-2&
partnerlD=40&md5=fb3eaf555b13be236d7b4ce3b0e8f14f. doi:10.1186/s12870-016-0966-2
Research Tags: Weather, Crops
Abstract: Climate variability due to fluctuation in temperature is a worldwide concern that imperils crop
production. The need to understand how the germplasm variation in major crops can be utilized to aid in
discovering and developing breeding lines that can withstand and adapt to temperature fluctuations is more
necessary than ever. Here, we analyzed the genetic variation associated with responses to thermal stresses in
a sorghum association panel (SAP) representing major races and working groups to identify single
nucleotide polymorphisms (SNPs) that are associated with resilience to temperature stress in a major cereal
crop.

Chouaib, W., Alila, Y., & Caldwell, P. V. (2018). Parameter transferability within homogeneous regions and comparisons
with predictions from a priori parameters in the eastern United States. Journal of Hydrology, 560, 24-38.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85045796076&doi=10.1016%2fj.jhydrol.2018.03.018
&partnerlD=408&md5=074a5c174f6f0c2c8848876a2ca8a871. doi:10.1016/j.jhydrol.2018.03.018
Research Tags: Research
Abstract: The need for predictions of flow time-series persists at ungauged catchments, motivating the
research goals of our study. By means of the Sacramento mode|, this paper explores the use of parameter
transfer within homogeneous regions of similar climate and flow characteristics and makes comparisons with
predictions from a priori parameters. We assessed the performance using the Nash-Sutcliffe (NS), bias, mean
monthly hydrograph and flow duration curve (FDC). The study was conducted on a large dataset of 73
catchments within the eastern US. Two approaches to the parameter transferability were developed and
evaluated; (i) the within homogeneous region parameter transfer using one donor catchment specific to each
region, (i) the parameter transfer disregarding the geographical limits of homogeneous regions, where one
donor catchment was common to all regions. Comparisons between both parameter transfers enabled to assess
the gain in performance from the parameter regionalization and its respective constraints and limitations. The
parameter transfer within homogeneous regions outperformed the a priori parameters and led to a decrease in

90



bias and increase in efficiency reaching a median NS of 0.77 and a NS of 0.85 at individual catchments. The
use of FDC revealed the effect of bias on the inaccuracy of prediction from parameter transfer. In one specific
region, of mountainous and forested catchments, the prediction accuracy of the parameter transfer was less
satisfactory and equivalent to a priori parameters. In this region, the parameter transfer from the outsider
catchment provided the best performance; less-biased with smaller uncertainty in medium flow percentiles
(40%-60%). The large disparity of energy conditions explained the lack of performance from parameter transfer
in this region. Besides, the subsurface stormflow is predominant and there is a likelihood of lateral preferential
flow, which according to its specific properties further explained the reduced efficiency. Testing the parameter
transferability using criteria of similar climate and flow characteristics at ungauged catchments and
comparisons with predictions from a priori parameters are a novelty. The ultimate limitations of both
approaches are recognized and recommendations are made for future research.

Christenson, L., Clark, H., Livingston, L., Heffernan, E., Campbell, J., Driscoll, C,, . .. Templer, P. H. (2017). Winter climate
change influences on soil faunal distribution and abundance: Implications for decomposition in the Northern
Forest. Northeastern Naturalist, 24, B209-B234. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850370424048&d0oi=10.1656%2f045.024.s721&partne
rID=40&md5=ae04101174cae3cd4bed16be7a612da4d. doi:10.1656/045.024.s721
Research Tags: Forestry
Abstract: Winter is typically considered a dormant period in northern forests, but important ecological
processes continue during this season in these ecosystems. At the Hubbard Brook Experimental Forest, located
in the White Mountains of New Hampshire, we used an elevational climate gradient to investigate how
changes in winter climate affect the litter and soil invertebrate community and related decomposition rates of
Acer saccharum (Sugar Maple) litter over a 2-year period. The overall abundance and richness of litter
invertebrates declined with increasing elevation, while the diversity and abundance of soil invertebrates was
similar across the gradient. Snow depth and soil temperature were correlated to the abundance and
distribution of the litter invertebrate community, whereas soil organic matter, soil moisture, and soil frost were
correlated with the distribution and abundance of the soil invertebrate community. Decomposition rates were
initially faster at lower-elevation sites following 1 year of decomposition, then stabilized at the end of 2 years
with no difference between higher- and lower-elevation sites. This pattern may be explained by the distribution
and abundance of the litter and soil invertebrates. Higher abundances of litter invertebrates, especially
Collembola, at lower-elevation sites contribute to faster initial breakdown of litter, while greater abundances of
Acari in soils at higher elevation contribute to the later stages of decay. The interaction between decomposition
and the associated invertebrate community responded to changes in climatic conditions, with both soil
temperature and soil moisture being important determinants.

Cisneros, R., Schweizer, D., Tarnay, L., Navarro, K., Veloz, D., & Procter, C. T. (2018) Climate Change, Forest Fires, and
Health in California. In. Springer Climate (pp. 99-130).
Research Tags: Weather, Forestry
Abstract: Wildland fire is an important component to ecological health in California forests. Wildland fire
smoke is a risk factor to human health. Exposure to smoke from fire cannot be eliminated, but managed fire in
a fire-prone ecosystem for forest health and resiliency allows exposure to be mitigated while promoting other
ecosystem services that benefit people. The California Sierra Nevada is a paragon of land management policy
in a fire-prone natural system. Past fire suppression has led to extreme fuel loading where extreme fire events
are much more likely, particularly with climate change increasing the length of fire season and the probability
of extreme weather. We use the California Sierra Nevada to showcase the clash of increased development and
urbanization, past land management policy, future scenarios including climate change, and the intertwining of
ecological health and human health. Fire suppression to avoid smoke impact has proven to be an unreliable
way to decrease smoke-related health impacts. Instead ecological beneficial fires should be employed, and their
management should be based on smoke impacts at monitors, making air monitoring the foundation of fire
management actions giving greater flexibility for managing fires. Tolerance of smoke impacts from restoration
fire that is best for forest health and resiliency, as well as for human health, is paramount and preferred over
the political expediency of reducing smoke impacts today that ignores that we are mortgaging these impacts to
future generations.
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Claassen, R., Langpap, C., & Wu, J. (2017). Impacts of federal crop insurance on land use and environmental quality.
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American Journal of Agricultural Economics, 99(3), 592-613. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850199283758&doi=10.1093%2fajae%2faaw0758&part
nerlD=408md5=e66797bd166721d45e880d8589c6fe78. doi:10.1093/ajae/aaw075

Research Tags: Economics

Abstract: This article integrates economic and biophysical models to assess how federal crop revenue
insurance programs daffect land use, cropping systems, and environmental quality in the U.S. Corn Belt region.
The empirical framework includes econometric models that predict land conversion and crop choices at the
parcel level based on expectation and variance of crop revenues, land quality, climate conditions, and physical
characteristics at each site. The predictions are then combined with site-specific environmental production
functions to determine the effect of revenue insurance on nitrate runoff and leaching, soil water and wind
erosion, and carbon sequestration. Results suggest that federal crop insurance has, on average, a small effect
on conversions of non-cropland to cropland, and somewhat more significant impacts on crop choice and crop
rotation. These changes in cropping systems have, on average, small impacts on agricultural pollution.

A. Asao, S, Fisher, R, Reed, S., Reich, P. B, Ryan, M. G,, ... Yang, X. (2017). Reviews and syntheses: Field data
to benchmark the carbon cycle models for tropical forests. Biogeosciences, 14(20), 4663-4690. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85032291986&doi=10.5194%2fbg-14-4663-2017&pa
rtnerlD=408&md5=be5c92c9f7136156857333cb0316celc. doi:10.5194/bg-14-4663-2017

Research Tags: Forestry, Research

Abstract: For more accurate projections of both the global carbon (C) cycle and the changing climate, a critical
current need is to improve the representation of tropical forests in Earth system models. Tropical forests
exchange more C, energy, and water with the atmosphere than any other class of land ecosystems. Further,
tropical-forest C cycling is likely responding to the rapid global warming, intensifying water stress, and
increasing atmospheric CO2 levels. Projections of the future C balance of the tropics vary widely among global
models. A current effort of the modeling community, the ILAMB (International Land Model Benchmarking)
project, is to compile robust observations that can be used to improve the accuracy and realism of the land
models for all major biomes. Our goal with this paper is to identify field observations of tropical-forest
ecosystem C stocks and fluxes, and of their long-term trends and climatic and COZ2 sensitivities, that can serve
this effort. We propose criteria for reference-level field data from this biome and present a set of documented
examples from old-growth lowland tropical forests. We offer these as a starting point towards the goal of a
regularly updated consensus set of benchmark field observations of C cycling in tropical forests.

Clark, J. A, Loehman, R. A,, & Keane, R. E. (2017). Climate changes and wildfire alter vegetation of Yellowstone

National Park, but forest cover persists. Ecosphere, 8(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015186203&doi=10.1002%2fecs2.1636&partnerID
=408md5=686cc04371f3ee9a9fdccf33481ae9bd. doi:10.1002/ecs2.1636

Research Tags:

Abstract: We present landscape simulation results contrasting effects of changing climates on forest vegetation
and fire regimes in Yellowstone National Park, USA, by mid-21st century. We simulated potential changes to
fire dynamics and forest characteristics under three future climate projections representing a range of potential
future conditions using the FireBGCv2 model. Under the future climate scenarios with moderate warming
(>2°C) and moderate increases in precipitation (3-5%), model simulations resulted in 1.2—4.2 times more
burned area, decreases in forest cover (10-44%), and reductions in basal area (14-60%). In these same
scenarios, lodgepole pine (Pinus contorta) decreased in basal area (18-41%), while Douglas-fir (Pseudotsuga
menziesii) basal area increased (21-58%,). Conversely, mild warming (<2°C) coupled with greater increases in
precipitation (12-13%) suggested an increase in forest cover and basal area by mid-century, with spruce and
subalpine fir increasing in abundance. Overall, we found changes in forest tree species compositions were
caused by the climate-mediated changes in fire regime (56-315% increase in annual area burned). Simulated
changes in forest composition and fire regime under warming climates portray a landscape that shifts from
lodgepole pine to Douglas-fir caused by the interaction between the magnitude and seasonality of future
climate changes, by climate-induced changes in the frequency and intensity of wildfires, and by tree species
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Clifton, C. F., Day, K. T., Luce, C. H., Grant, G. E., Safeeq, M., Halofsky, J. E., & Staab, B. P. (2018). Effects of climate
change on hydrology and water resources in the Blue Mountains, Oregon, USA. 70, 9-19. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85044531774&doi=10.1016%2fj.cliser.2018.03.001&p
artnerlD=408&md5=181326cc0f9ba17e3fdcade564754dcc. doi:10.1016/j.cliser.2018.03.001
Research Tags: Forestry, Weather, Research
Abstract: We present landscape simulation results contrasting effects of changing climates on forest vegetation
and fire regimes in Yellowstone National Park, USA, by mid-21st century. We simulated potential changes to
fire dynamics and forest characteristics under three future climate projections representing a range of potential
future conditions using the FireBGCv2 model. Under the future climate scenarios with moderate warming
(>2°C) and moderate increases in precipitation (3-5%), model simulations resulted in 1.2—4.2 times more
burned area, decreases in forest cover (10-44%), and reductions in basal area (14-60%). In these same
scenarios, lodgepole pine (Pinus contorta) decreased in basal area (18-41%), while Douglas-fir (Pseudotsuga
menziesii) basal area increased (21-58%,). Conversely, mild warming (<2°C) coupled with greater increases in
precipitation (12—-13%) suggested an increase in forest cover and basal area by mid-century, with spruce and
subalpine fir increasing in abundance. Overall, we found changes in forest tree species compositions were
caused by the climate-mediated changes in fire regime (56-315% increase in annual area burned). Simulated
changes in forest composition and fire regime under warming climates portray a landscape that shifts from
lodgepole pine to Douglas-fir caused by the interaction between the magnitude and seasonality of future
climate changes, by climate-induced changes in the frequency and intensity of wildfires, and by tree species
response.

Cline, S., & Dissanayake, S. T. M. (2018). Special Issue on Climate Change and Land Conservation and Restoration:
Advances in Economics Methods and Policies for Adaptation and Mitigation. Agricultural and Resource
Economics Review, 47(2), 195-200. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85054863754&doi=10.1017%2fage.2018.16&partnerl
D=40&md5=0df6ef6e05a814d0c2ac947f55c927a7. doi:10.1017/age.2018.16
Research Tags: Emissions
Abstract: Climate change will likely impact the ecosystem services and biodiversity generated from conserved
land. Land conservation can also play a significant role in achieving cost-effective mitigation of greenhouse gas
emissions. In this special issue we feature seven papers from the 2017 NAREA Workshop, “Climate Change and
Land Conservation and Restoration: Advances in Economics Methods and Policies for Adaptation and
Mitigation.” The articles include papers furthering the methodological frontier; portfolio optimization, dynamic
rangeland stocking, and global timber harvest models, and those highlighting innovative applications; climate
smart agricultural practices in Nigeria and Vietnam, welfare impacts on birding, and carbon and albedo
pricing.

Clough, B.J., Curzon, M. T, Domke, G. M., Russell, M. B., & Woodall, C. W. (2017). Climate-driven trends in stem wood
density of tree species in the eastern United States: Ecological impact and implications for national forest
carbon assessments. Global Ecology and Biogeography, 26(10), 1153-1164. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85029587364&doi=10.1111%2fgeb.126258&partnerID
=40&8md5=ebc24bd50b9ddeb19d8d074d4e8743fb. doi:10.1111/geb.12625
Research Tags: Forestry, Emissions
Abstract: Aim
For trees, wood density is linked to competing energetic demands and therefore reflects responses to the
environment. Climatic trends in wood density are recognized, yet their contribution to regional biogeographical
patterns or impact on forest biomass stocks is not understood. This study has the following two objectives: (O1)
to characterize wood density—climate trends for coarse (i.e., angiosperm versus gymnosperm) and fine (i.e.,
within-species) taxonomic units and test a predictive model that incorporates these trends into a model that
assumes range-wide wood density is constant; and (O2) to assess the impact of climate-driven intraspecific
variation on forest biomass stocks for major tree species.

Location
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We use an assemblage of eastern U.S. tree species for assessing climatic trends (O1), and then apply fitted
models to forest inventory data spanning the eastern U.S.A. to assess impacts of forest carbon estimation
procedures (O2).

Methods

We compared hierarchical models fitted to the full data to characterize wood density/climate gradients and to
assess the impact of within-species variation (O1). Then, we compared predictions of biomass stocks from the
climate-variable model with those of the static model using the Forest Inventory and Analysis (FIA) database
(02).

Results

We found among- and within-species trends related to temperature and moisture regimes, with differing
responses between angiosperms and gymnosperms. Incorporating within-species variation in wood density
increases the carbon stock of the study region by an estimated 242 Tg when compared with a species-only
model.

Main conclusions

Intraspecific variation in wood density across species ranges suggests that climate influences investment in
stem wood within tree species and contributes to biogeographical patterns in wood density in the eastern U.S.A.
This variation impacts forest biomass stock assessments, and thus contributes refinements to the U.S. National
Greenhouse Gas Inventory. In addition, our work highlights the potential for combining trait data and forest
inventory to infer forest ecological processes at broad spatial scales.

Clyatt, K. A., Keyes, C. R, & Hood, S. M. (2017). Long-term effects of fuel treatments on aboveground biomass
accumulation in ponderosa pine forests of the northern Rocky Mountains. Forest Ecology and Management,
400, 587-599. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85021396928&doi=10.1016%2fj.foreco.2017.06.021&
partnerlD=40&md5=d3e4722bee8ba5a8f4d23115a605342e. doi:10.1016/j.foreco.2017.06.021
Research Tags: Forestry
Abstract: Fuel treatments in ponderosa pine forests of the northern Rocky Mountains are commonly used to
modify fire behavior, but it is unclear how different fuel treatments impact the subsequent production and
distribution of aboveground biomass, especially in the long term. This research evaluated aboveground biomass
responses 23 years after treatment in two silvicultural installations with different cutting and underburning
prescriptions in western Montana. The thinning installation included control (no treatment), thin/no burn,
thin/spring burn, and thin/fall burn treatments. The shelterwood installation included control, cut/no burn,
cut/wet burn, and cut/dry burn treatments. Across all fuel treatments in both the thinning and shelterwood
installations, tree biomass had recovered to pre-harvest levels by 2015, or 23 years post-treatment. In the
thinning, total aboveground and live-tree biomass were greatest in the control, but did not differ among the
three thinned fuel treatments. Forest floor biomass was lower in the two burned treatments relative to the two
unburned treatments. Seedling, vegetation, stump, and snag biomass did not differ among the four treatments.
In the shelterwood, total aboveground and live-tree biomass were both greater in the unburned treatments
relative to the burned treatments. Forest floor and snag biomass also tended to be lower in the burned
treatments. Seedling, vegetation, and stump biomass were similar across all treatments. This research shows
that tree biomass in ponderosa pine stands subjected to common fuels treatments can recover to pre-harvest
levels in less than 23 years, while still exhibiting reduced stand densities that promote forest restoration
objectives. Burgeoning biomass at the seedling layer suggests that additional understory treatments are
necessary in order to abate ladder fuel development and sustain resistance to high-severity wildfire.

Cochran, V. L, Schlentner, S. F., & Mosier, A. R. (2018). CH <inf>4</inf> and N <inf>2</inf> O flux in subarctic
agricultural soils. In Soil Management and Greenhouse Effect (pp. 179-186).
Research Tags: Soil, Emissions
Abstract Unavilable:

Coen, J. L, Stavros, E. N, & Fites-Kaufman, J. A. (2018). Deconstructing the King megafire. Ecological Applications,
28(6), 1565-1580. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85052726099&doi=10.1002%2feap.1752&partnerID=
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40&md5=d8fcc18defb7d5f4€989¢1dfd0991973. doi:10.1002/eap.1752

Research Tags: Weather, Forestry

Abstract: Hypotheses that megdfires, very large, high-impact fires, are caused by either climate effects such as
drought or fuel accumulation due to fire exclusion with accompanying changes to forest structure have long
been alleged and guided policy, but their physical basis remains untested. Here, unique airborne observations
and microscale simulations using a coupled weather-wildland-fire-behavior model allowed a recent megdfire,
the King Fire, to be deconstructed and the relative impacts of forest structure, fuel load, weather, and drought
on fire size, behavior, and duration to be separated. Simulations reproduced observed details including the
arrival at an inclined canyon, a 25-km run, and later slower growth and features. Analysis revealed that
fire-induced winds that equaled or exceeded ambient winds and fine-scale airflow undetected by surface
weather networks were primarily responsible for the fire's rapid growth and size. Sensitivity tests varied fuel
moisture and amount across wide ranges and showed that both drought and fuel accumulation effects were
secondary, limited to sloped terrain where they compounded each other, and, in this case, unable to
significantly impact the final extent. Compared to standard data, fuel models derived solely from remote
sensing of vegetation type and forest structure improved simulated fire progression, notably in disturbed areas,
and the distribution of burn severity. These results point to self-reinforcing internal dynamics rather than
external forces as a means of generating this and possibly other outlier fire events. Hence, extreme fires need
not arise from extreme fire environment conditions. Kinematic models used in operations do not capture
fire-induced winds and dynamic feedbacks so can underestimate megafire events. The outcomes provided a
nuanced view of weather, forest structure, fuel accumulation, and drought impacts on landscape-scale fire
behavior—roles that can be misconstrued using correlational analyses between area burned and macroscale
climate data or other exogenous factors. A practical outcome is that fuel treatments should be focused on
sloped terrain, where factors multiply, for highest impact.

Coiner, H. A, Hayhoe, K, Ziska, L. H., Van Dorn, J., & Sage, R. F. (2018). Tolerance of subzero winter cold in kudzu
(Pueraria montana var. lobata). Oecologia, 187(3), 839-849. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850471642878&doi=10.1007%2fs00442-018-4157-8&
partnerlD=408md5=9d0badef610920550f8ae0256cc194d0. doi:10.1007/s00442-018-4157-8
Research Tags: Weather
Abstract: The use of species distribution as a climate proxy for ecological forecasting is thought to be
acceptable for invasive species. Kudzu (Pueraria montana var. lobata) is an important invasive whose northern
distribution appears to be limited by winter survival; however, kudzu'’s cold tolerance thresholds are uncertain.
Here, we used biogeographic evidence to hypothesize that exposure to — 20 °C is lethal for kudzu and thus
determines its northern distribution limit. We evaluated this hypothesis using survival tests and electrolyte
leakage to determine relative conductivity, a measure of cell damage, on 14 populations from eastern North
America. Relative conductivity above 36% was lethal. Temperatures causing this damage averaged — 19.6 °C
for northern and — 14.4 °C for southern populations, indicating kudzu acclimates to winter cold. To assess this,
we measured relative conductivity of above- and belowground stems, and roots collected throughout the winter
at a kudzu population in southern Ontario, Canada. Consistent with acclimation, the cold tolerance threshold
of aboveground stems at the coldest time of year was - 26 °C, while stems insulated from cold extremes
survived to — 17 °C—colder than the survival limits indicated by kudzu’s biogeographic distribution. While
these results do not rule out alternative cold limitations, they indicate kudzu can survive winters north of its
current distribution. For kudzu, biogeography is not a proxy for climatic tolerance and continued northward
migration is possible. Efforts to limit its spread are therefore prudent. These results demonstrate that
physiological constraints inform predictions of climate-related changes in species distribution and should be
considered where possible.

Coleman, D. C,, Callaham, M. A,, & Crossley, D. A. (2017). Fundamentals of Soil Ecology: Third Edition.
Research Tags: Soil
No Abstract (Book):

Coleman, K., Murdoch, J., Rayback, S., Seidl, A., & Wallin, K. (2017). Students’ understanding of sustainability and
climate change across linked service-learning courses. Journal of Geoscience Education, 65(2), 158-167.
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Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850201685588&doi=10.5408%2f16-168.1&partner|D=
40&md5=6b4158d58f5ccf315e281d2d5eff2492. doi:10.5408/16-168.1

Research Tags: Research

Abstract: College and university faculty are increasingly being called upon to teach about sustainability. Many
of these faculty members are incorporating content related to climate change because climate change is
arguably the biggest threat to global sustainability. However, the concept of sustainability is complex,
interdisciplinary, and potentially difficult to teach. Further, students may feel paralyzed in the face of climate
change. Thus, delivering a course that effectively covers the concept of sustainability while also empowering
students to take action against climate change is difficult. The goal of this article is to describe a joint effort
between four college courses in different disciplines that used service-learning projects focused on climate
change as a tool to teach sustainability concepts. Although the four courses were rooted in different disciplines,
they intentionally shared common components and assignments, including community service projects, shared
readings and reflections, and a symposium that brought all students together. Eighty preproject and 77
postproject reflections were qualitatively analyzed for themes related to learning outcomes. The results
demonstrate that students in these classes gained a more sophisticated understanding of climate change and
how it affects their respective disciplines, as well as a newfound sense of personal responsibility and agency for
addressing climate change. Service-learning is an increasingly popular pedagogy on college campuses. This
article highlights how the pedagogy can be used as a tool for integrating climate change into courses from
multiple disciplines to teach about sustainability and empower students.

Collins, H. P, Fa, P. A, Kimura, E,, Fransen, S., & Himes, A. (2017). Intercropping with switchgrass improves net
greenhouse gas balance in hybrid poplar plantations on a sand soil. Soil Science Society of America Journal,
81(4), 781-795. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850287055458d0i=10.2136%2fsssaj2016.09.0294&p
artnerlD=408md5=41ff45de45c8885d547e08d20c0ac7c9. doi:10.2136/sssaj2016.09.0294
Research Tags: Forestry, Emissions
Abstract: In the Pacific Northwest, commercial hybrid poplar (Populus generosa Henry x Populus canadensis
Moench.) is managed at low stocking densities under irrigation for high-value timber production. The objectives
of this study were to measure greenhouse gas emissions (CH4, CO2, and N20) during intercropping of
switchgrass (Panicum virgatum L.) with hybrid poplar; estimate losses of fertilizer-N as N20O, and estimate
global warming potentials (GWP) of the intercrop. Cumulative above-ground biomass-C of the poplar
monoculture (PM) closely matched the four year growing season (GS) soil CO2-C emissions, where
aboveground biomass of the switchgrass monoculture (SM) and intercrop (IC) exceeded GS CO2—-C emissions by
14.1 Mg C ha-1. Soil CH4—-C uptake was not significantly different between treatments, while GS N20O-N
emissions for PM were ~80% lower than both IC and SM. N20 emissions factors averaged 0.7% of the applied
N-fertilizer. Cumulative contributions of CO2 emissions to GWP were offset by biomass-C resulting in a near
zero balance (-5.1 Mg CO2eq ha -1) for the PM, where, IC and SM sequestered significantly more CO2
resulting in a net GWP of —42.5 and —32.2 Mg CO2eq ha-1, respectively. Intercropping with switchgrass can
improve the net greenhouse gas balance of hybrid poplar. Continued research is needed on the effects of
irrigated bioenergy production on GHG emissions in intercropped systems as they will become increasingly
important as agricultural water use, water availability and quality are challenged by climate change.

Comas, X, Terry, N., Hribljan, J. A, Lilleskov, E. A, Suarez, E., Chimner, R. A., & Kolka, R. K. (2017). Estimating
belowground carbon stocks in peatlands of the Ecuadorian paramo using ground-penetrating radar (GPR).
Journal of Geophysical Research: Biogeosciences, 122(2), 370-386. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850134717708&doi=10.1002%2f2016JG0035508&partn
erlD=408md5=ad8d2693b4e15aa347bbd709d2fd159¢. doi:10.1002/2016JG003550
Research Tags: Soil
Abstract: The pdramo ecoregion of Ecuador contains extensive peatlands that are known to contain carbon (C)
dense soils capable of long-term C storage. Although high-altitude mountain peatlands are typically small
when compared to low-altitude peatlands, they are abundant across the Andean landscape and are likely a key
component in regional C cycling. Since efforts to quantify peatland distribution and C stocks across the tropical
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Andes have been limited due to the difficulty in sampling remote areas with very deep peat, there is a large
knowledge gap in our quantification of the current C pools in the Andean mountains, which limits our ability to
predict and monitor change from high rates of land use and climate change. In this paper we tested if
ground-penetrating radar (GPR), combined with manual coring and C analysis, could be used for estimating C
stocks in peatlands of the Ecuadorian paramo. Our results indicated that GPR was successful in quantifying
peat depths and carbon stocks. Detection of volcanic horizons like tephra layers allowed further refinement of
variability of C stocks within the peat column, while providing information on the lateral extent of tephras at
high (centimeter-scale) resolution that may prove very useful for the correlation of time-stratigraphic markers
between sediments in alpine peatlands. In conclusion, this paper provides a methodological basis for
quantifying C stocks in high-altitude peatlands and to infer changes in the physical properties of soils that
could be used as proxies for C content or paleoclimate reconstructions.

Condés, S., & McRoberts, R. E. (2017). Updating national forest inventory estimates of growing stock volume using
hybrid inference. Forest Ecology and Management, 400, 48-57. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850204607218&doi=10.1016%2fj.foreco.2017.04.046&
partnerlD=40&md5=f91bc43c166af18bbcb050ac00cd2229. doi:10.1016/j.foreco.2017.04.046
Research Tags: Research, Forestry
Abstract: International organizations increasingly require estimates of forest parameters to monitor the state
of and changes in forest resources, the sustainability of forest practices and the role of forests in the carbon
cycle. Most countries rely on data from their national forest inventories (NFI) to produce these estimates.
However, because NFI survey years may not match the required reporting years, techniques for updating
NFI-based estimates are necessary.

The main aim was to develop an unbiased method to update NFI estimates of mean growing stock volume
(m3/ha) using models to predict annual plot-level volume change, and to estimate the associated uncertainties.
Because the final large area volume estimates were based on plot-level model predictions rather than field
observations, hybrid inference was necessary to accommodate both model prediction uncertainty and sampling
variation. Specific objectives were to compare modelling approaches, to assess the utility of Landsat data for
increasing model prediction accuracy, to select the most accurate method, and to compare model-based and
design-based uncertainty components. For four monospecific forest types, data from the 2nd and 3rd Spanish
NFI surveys together with site variables and Landsat images were used to construct models to predict NFI
information for the year of the 4th NFI survey. Data from the 3rd and 4th surveys were used to assess the
accuracy of the model predictions at both plot-level and large area spatial scales.

The most accurate method used a set of three models: one to predict the probability of volume removals, one to
predict the amount of removed volume, and one to predict gross annual volume. Incorporation of
Landsat-based variables in the models increased prediction accuracy. Differences between large area estimates
based on plot-level field observations for the 4th NFI survey and estimates based on the model predictions were
minimal for all four forest types. Further, the standard errors of the estimates based on the model predictions
were only slightly greater than standard errors based on the field observations. Thus, model predictions of
plot-level growing stock volume based on field and satellite image data as auxiliary information can be used to
update large area NFI estimates for reporting years for which spectral data are available but field observations
are not. Finally, variances of means are under-estimated unless hybrid inferential methods are used to
incorporate both model prediction uncertainty and sampling variation. For the two forest types for which the
two sources of uncertainty were of the same order of magnitude, the under-estimation was non-negligible.

Conkling, T.J,, Belant, J. L, DeVault, T. L, & Martin, J. A. (2017). Effects of crop type and harvest on nest survival and
productivity of dickcissels in semi-natural grasslands. Agriculture, Ecosystems and Environment, 240, 224-232.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014409697&doi=10.1016%2fj.agee.2017.01.028&p
artnerlD=40&8md5=2066771d940f2e04bb0d5bfc66fe6e96. doi:10.1016/j.agee.2017.01.028
Research Tags: Grassland, Energy, Wildlife
Abstract: Recent focus on climate change and global energy production has increased interest in developing
biofuels including perennial native grasses (e.g. switchgrass [Panicum virgatum]) as viable energy commodities
while simultaneously maintaining ecosystem function and biodiversity. However, there is limited research

97



examining the effects of biofuel-focused grasslands on grassland bird reproductive success and conservation. In
2011-2013 we studied the effects of vegetation composition and harvest regimens of switchgrass monocultures
and native warm-season grass (NWSG) mixtures on nest success, nest density, and productivity for dickcissels
(Spiza americana) in Clay Co. MS, USA. There was no effect of vegetation metrics, harvest frequency, or biofuel
treatment on nest survival. However, both vegetation composition and harvest frequencies influenced nest
density and productivity. Native warm season grasses contained 54—64 times more nests relative to switchgrass
treatments, and nest density and productivity were 10% greater in single harvest plots. Our results suggest
semi-natural grasslands can balance biofuel production, ecosystem functionality, and conservation so that
biofuels offer an opportunity for wildlife conservation rather than a continued threat to grassland birds.

Conkling, T.J,, Belant, J. L, DeVault, T. L, & Martin, J. A. (2018). Impacts of biomass production at civil airports on
grassland bird conservation and aviation strike risk. Ecological Applications, 28(5), 1168-1181. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85049299038&doi=10.1002%2feap.1716&partnerID=
40&md5=76a9f93a73c7280076af456d9386ba60. doi:10.1002/eap.1716
Research Tags: Grassland, Energy, Wildlife
Abstract: Growing concerns about climate change, foreign oil dependency, and environmental quality have
fostered interest in perennial native grasses (e.g., switchgrass [Panicum virgatum]) for bioenergy production
while also maintaining biodiversity and ecosystem function. However, biomass cultivation in marginal
landscapes such as airport grasslands may have detrimental effects on aviation safety as well as conservation
efforts for grassland birds. In 2011-2013, we investigated effects of vegetation composition and harvest
frequency on seasonal species richness and habitat use of grassland birds and modeled relative abundance,
aviation risk, and conservation value of birds associated with biomass crops. Avian relative abundance was
greater in switchgrass monoculture plots during the winter months, whereas Native Warm-Season Grass
(NWSG) mixed species plantings were favored by species during the breeding season. Conversely, treatment
differences in aviation risk and conservation value were not biologically significant. Only 2.6% of observations
included avian species of high hazard to aircraft, providing support for semi-natural grasslands as a feasible
landcover option at civil airports. Additionally, varied harvest frequencies across a mosaic of switchgrass
monocultures and NWSG plots allows for biomass production with multiple vegetation structure options for
grassland birds to increase seasonal avian biodiversity and habitat use.

Conner, M. M., Stephenson, T. R, German, D. W., Monteith, K. L., Few, A. P., & Bair, E. H. (2018). Survival analysis:
Informing recovery of Sierra Nevada bighorn sheep. Journal of Wildlife Management, 82(7), 1442-1458.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047471700&doi=10.1002%2fjwmg.21490&partnerl
D=40&md5=936842a334929ba1620d43d0e67e5933. doi:10.1002/jwmg.21490
Research Tags: Wildlife
Abstract: Survival in small populations (e.g., Sierra Nevada bighorn sheep or Sierra bighorn [Ovis canadensis
sierrae]) is often highly variable. External selective pressures vary in the degree to which they regulate survival
by sex and age class. Understanding the important factors and risks for different demographic classes helps
managers design strategies that enhance the recovery of endangered species, including Sierra bighorn. Our
goal was to determine what population-level factors (e.g., climate, habitat, population size, predation) affect
survival and whether there are interactions between these factors by age and sex, and then apply our findings
to recovery strategies. To this end, we conducted a known-fate survival analysis for female and male Sierra
bighorn with data collected over 12 years, and used model selection to evaluate models with spatial,
environmental, and other population-level factors hypothesized to be related to survival. Survival of adult Sierra
bighorn declined continuously with age for both sexes; survival was generally higher for females than males,
and there were no interactions between age and any environmental or population-level factors. The top model
for both sexes included the date of peak value of normalized difference vegetation index (NDVI) from the
previous summer; NDVI had a similar positive relationship with survival for both sexes, which indicates that the
later the growing season persists into the summer, the better survival the subsequent year. For females, survival
also was negatively related to an index of abundance for mountain lions (Puma concolor), whereas the
relationship was less apparent for males. Instead, top models for males indicated elevated survival during warm
wet years, but years with late peaks in NDVI the previous year ameliorated the effect of a cold, dry winter.
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Finally, competitive models for males and females included a variable representing avalanche risk, indicating
reduced survival in areas with increased avalanche risk. From a recovery management perspective, the lack of
any interaction between age and other covariates suggests that although we may still select younger female
Sierra bighorn for translocations (an essential recovery action) because they have higher reproductive value
than old females, there were no additional negative synergies between age and other factors to consider. All
variables are of value in guiding expectations for newly established populations and established source
populations and some may help fine tune the selection of translocation areas. In addition, including predation,
weather covariates, and catastrophic effects, such as avalanche risk, in projection models is important for
realistic estimation of the time required to meet recovery goals and predicting population trajectories under
likely climate change scenarios. Our approach is generalizable to other systems; we demonstrated how survival
analyses can inform endangered species recovery management by indicating ideal areas for translocations and
provided realistic estimates of time-to-recovery or other recovery metrics.

Cook, D., Gardner, D. R, Pfister, J. A, Lee, S. T., Welch, K. D., & Welsh, S. L. (2017). A Screen for Swainsonine in Select
North American Astragalus Species. Chemistry and Biodiversity, 14(4). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850171006188doi=10.1002%2fcbdv.201600364&par
tnerlD=40&md5=d5aba82c82fec3d79fea7fb82f9102dd. doi:10.1002/cbdv.201600364
Research Tags: Livestock
Abstract: Swainsonine is found in several plant species worldwide, and causes severe toxicosis in livestock
grazing these plants, leading to a chronic condition characterized by weight loss, altered behavior, depression,
decreased libido, infertility, and death. Swainsonine has been detected in 13 North American Astragalus species
of which eight belong to taxa in four taxonomic sections, the Densifolii, Diphysi, Inflati, and Trichopodi. These
sections belong to two larger groups representing several morphologically related species, the Pacific Piptolobi
and the small-flowered Piptolobi. The objective of this study was to screen the other 31 species for swainsonine
in sections Densifolii, Diphysi, Inflati, and Trichopodi previously not known to contain swainsonine.
Furthermore, to broaden the scope further, 21 species within the 8 sections of the Pacific Piptolobi and the
small flowered Piptolobi were screened for swainsonine. Swainsonine was detected for the first time in 36
Astragalus taxa representing 29 species using liquid and gas chromatography coupled with mass spectrometry.
Several taxonomic sections were highly enriched in species that contain swainsonine while others were not. A
systematic examination for swainsonine in these species will provide important information on the toxic risk of
these species and may be a valuable reference for diagnosticians and land managers.

Cook, D., Gardner, D. R, Pfister, J. A, Stonecipher, C. A, Robins, J. G,, & Morgan, J. A. (2017). Effects of Elevated CO
<inf>2</inf> on the Swainsonine Chemotypes of Astragalus lentiginosus and Astragalus mollissimus.
Journal of Chemical Ecology, 43(3), 307-316. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85012131927&doi=10.1007%2fs10886-017-0820-5&
partnerlD=408&md5=a250bec60472f5f8154c47ea39429443. doi:10.1007/s10886-017-0820-5
Research Tags: Livestock
Abstract: Rapid changes in the Earth’s atmosphere and climate associated with human activity can have
significant impacts on agriculture including livestock production. CO2 concentration has risen from the
industrial revolution to the current time, and is expected to continue to rise. Climatic changes alter
physiological processes, growth, and development in numerous plant species, potentially changing
concentrations of plant secondary compounds. These physiological changes may influence plant population
density, growth, fitness, and toxin concentrations and thus influence the risk of toxic plants to grazing livestock.
Locoweeds, swainsonine-containing Astragalus species, are one group of plants that may be influenced by
climate change. We evaluated how two different swainsonine-containing Astragalus species responded to
elevated COZ2 concentrations. Measurements of biomass, crude protein, water soluble carbohydrates and
swainsonine concentrations were measured in two chemotypes (positive and negative for swainsonine) of each
species dafter growth at CO2 levels near present day and at projected future concentrations. Biomass and water
soluble carbohydrate concentrations responded positively while crude protein concentrations responded
negatively to elevated COZ2 in the two species. Swainsonine concentrations were not strongly affected by
elevated CO2 in the two species. In the different chemotypes, biomass responded negatively and crude protein
concentrations responded positively in the swainsonine-positive plants compared to the swainsonine-negative

99



plants. Ultimately, changes in COZ2 and endophyte status will likely alter multiple physiological responses in
toxic plants such as locoweed, but it is difficult to predict how these changes will impact plant herbivore
interactions.

Cooper, J., Tran, A. N,, & Wallander, S. (2017). Testing for specification bias with a flexible fourier transform model for
crop yields. American Journal of Agricultural Economics, 99(3), 800-817. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850199477658&doi=10.1093%2fajae%2faaw084&part
nerlD=408md5=b07984cef19611d858282e79404b146d. doi:10.1093/ajae/aaw084
Research Tags: Crops, Weather
Abstract: The literature on climate risk and crop yields is currently focused on the potential for highly
non-linear marginal effects, essentially modeling the threshold effects with a yield function that maps weather
inputs into crop yields. Implicit in this line of research is the assertion that the traditional quadratic model of
crop yield suffers from specification bias. This article examines this assumption by using the Flexible Fourier
Transforms (FFT) to allow for global flexibility in the weather effects while also maintaining the traditional
quadratic model as a nested model specification. In order to speak to the global flexibility of FFT, as well as to
provide both robustness to outliers and information on the scale effects of weather variables, this article
compares FFT with restricted cubic spline (RCS) and quadratic models in a quantile regression framework.
Using U.S. county-level data on corn, soybeans, and winter wheat from 1975 to 2013, we find that while the
threshold effects are largely captured by the traditional quadratic model, we statistically reject the hypothesis
that the quadratic model is sufficiently flexible. We find that, under the more flexible FFT functional forms, at
lower temperatures there is a greater positive impact of marginal increases in temperature on yield than with
the quadratic model, which suggests a different yield-temperature relationship than found in much of the
literature on threshold effects of temperature on crop yields, and is more consistent with the positive effects of
minor temperature increases found in some of the Ricardian climate effect literature.

Cooper, L. A, Ballantyne, A. P., Holden, Z. A, & Landguth, E. L. (2017). Disturbance impacts on land surface
temperature and gross primary productivity in the western United States. Journal of Geophysical Research:
Biogeosciences, 122(4), 930-946. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850182523698doi=10.1002%2f2016JG0036228&partn
erlD=408&md5=ff9f3a15e93f2368c4704a8d0ad83ece. doi:10.1002/2016JG003622
Research Tags: Forestry, Weather
Abstract: Forest disturbances influence forest structure, composition, and function and may impact climate
through changes in net radiation or through shifts in carbon exchange. Climate impacts vary depending on
environmental variables and disturbance characteristics, yet few studies have investigated disturbance impacts
over large, environmentally heterogeneous, regions. We used satellite data to objectively determine the impacts
of fire, bark beetles, defoliators, and "unidentified disturbances” (UDs) on land surface temperature (LST) and
gross primary productivity (GPP) across the western United States (U.S.). We investigated immediate
disturbance impacts, the drivers of those impacts, and long-term postdisturbance LST and GPP recovery
patterns. All disturbance types caused LST increases (°C; fire: 3.45 + 3.02, bark beetles: 0.76 * 3.04, defoliators:
049 + 3.12, and UD: 0.76 + 3.03). Fire and insects resulted in GPP declines (%, fire: -25.05 + 21.67, bark
beetles: —2.84 + 21.06, defoliators: =0.23 + 15.40), while UDs resulted in slightly enhanced GPP (1.89
24.20%). Disturbance responses also varied between ecoregions. Severity and interannual changes in air
temperature were the primary drivers of short-term disturbance responses, and severity also had a strong
impact on long-term recovery patterns. These results suggest a potential climate feedback due to
disturbance-induced biophysical changes that may strengthen as disturbance regimes shift due to climate
change.

Cordeiro, M. R. C,, Rotz, A, Kroebel, R,, Beauchemin, K. A,, Hunt, D., Bittman, S., . . . McKenzie, D. B. (2019). Prospects of
forage production in northern regions under climate and land-use changes: A case-study of a dairy farm in
Newfoundland, Canada. Agronomy, 9(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850599444748doi="10.3390%2fagronomy90100318&p
artnerlD=408&md5=2169b335abcd2331e1ffe7{f5cbc2826. doi:10.3390/agronomy9010031
Research Tags: Grassland, Livestock, Crops
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Abstract: Forage production in northern latitudes is challenging and uncertain in the future. In this case-study,
the integrated farm system model (IFSM) was used to assess the impact of climate change and cropland
expansion scenarios on forage production in a dairy farm in Newfoundland, Canada. Climatic projections
indicated increases in temperature in the recent past (1990-2016) and under any future climate (2020-2079),
thus enhancing agronomic performance. Temperature increases ranged from 2.8 °C to 5.4 °C in winter and
from 3.2 °C to 6.4 °C in spring. Small precipitation increases (< 10%) create narrower time windows to perform
farm operations in the already stringent condition of excess moisture in the region. Results of land use
scenarios including expansions of 20, 30, and 40% in cropland area, out of which 5% was dedicated to corn
silage and the remainder to grass-legume mixtures, indicated increased yield and total production.
Improvements in grass-legume yield ranged from 8% to 52%. The full range of production increases ranged
from 11% to 105%. Increments in corn silage yield ranged from 28% to 69%. Total farm corn silage production
increases ranged from 29% to 77%. An attainable cropland expansion of 20% would enable the farm to
become self-sufficient in forage production under any climate scenario.

Corman, J. R, Bertolet, B. L., Casson, N. J,, Sebestyen, S. D., Kolka, R. K., & Stanley, E. H. (2018). Nitrogen and
Phosphorus Loads to Temperate Seepage Lakes Associated With Allochthonous Dissolved Organic Carbon
Loads. Geophysical Research Letters, 45(11), 5481-5490. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-52.0-850489454948d0i=10.1029%2f2018GL077219&partn
erlD=408&md5=b9dcaccb3cd4ef06191c3ad7ca9a5cc5. doi:10.1029/2018GL0O77219
Research Tags: Water
Abstract: Terrestrial loads of dissolved organic matter (DOM) have increased in recent years in many north
temperate lakes. While much of the focus on the “browning” phenomena has been on its consequences for
carbon cycling, much less is known about how it influences nutrient loading to lakes. We characterize potential
loads of nitrogen and phosphorus to seepage lakes in northern Wisconsin, USA, based on a laboratory soil
leaching experiment and a model that includes landscape cover and watershed area. In these seepage lakes,
nutrient concentrations are positively correlated with dissolved organic carbon concentrations (nitrogen: r =
0.68, phosphorus: r = 0.54). Using long-term records of browning, we found that dissolved organic
matter-associated nutrient loadings may have resulted in substantial increases in nitrogen and phosphorus in
seepage lakes and could account for currently observed nutrient concentrations in the lake. “Silent” nutrient
loadings to brown-water lakes may lead to future water-quality concerns.

Costanza, J. K., Coulston, J. W., & Wear, D. N. (2017). An empirical, hierarchical typology of tree species assemblages
for assessing forest dynamics under global change scenarios. PLoS ONE, 12(9). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850289848778&doi=10.1371%2fjournal.pone.0184062
&partnerD=408md5=11201cc1e6c39820d16a343513d25450. doi:10.1371/journal.pone.0184062
Research Tags: Forestry
Abstract: The composition of tree species occurring in a forest is important and can be affected by global
change drivers such as climate change. To inform assessment and projection of global change impacts at broad
extents, we used hierarchical cluster analysis and over 120,000 recent forest inventory plots to empirically
define forest tree assemblages across the U.S., and identified the indicator and dominant species associated
with each. Cluster typologies in two levels of a hierarchy of forest assemblages, with 29 and 147 groups
respectively, were supported by diagnostic criteria. Groups in these two levels of the hierarchy were labeled
based on the top indicator species in each, and ranged widely in size. For example, in the 29-cluster typology,
the sugar maple-red maple assemblage contained the largest number of plots (30,068), while the
butternut-sweet birch and sourwood-scarlet oak assemblages were both smallest (6 plots each). We provide a
case-study demonstration of the utility of the typology for informing forest climate change impact assessment.
For five assemblages in the 29-cluster typology, we used existing projections of changes in importance value
(IV) for the dominant species under one low and one high climate change scenario to assess impacts to the
assemblages. Results ranged widely for each scenario by the end of the century, with each showing an average
decrease in IV for dominant species in some assemblages, including the balsam fir-quaking aspen assemblage,
and an average increase for others, like the green ash-American elm assemblage. Future work should assess
adaptive capacity of these forest assemblages and investigate local population- and community-level dynamics
in places where dominant species may be impacted. This typology will be ideal for monitoring, assessing, and
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projecting changes to forest communities within the emerging framework of macrosystems ecology, which
emphasizes hierarchies and broad extents.

Costanza, J. K., Faber-Langendoen, D., Coulston, J. W., & Wear, D. N. (2018). Classifying forest inventory data into
species-based forest community types at broad extents: exploring tradeoffs among supervised and
unsupervised approaches. Forest Ecosystems, 5(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850503773118&d0oi=10.1186%2fs40663-017-0123-x&
partnerlD=40&8&md5=0f46e426500a2e6d95bf06ad4f94158d. doi:10.1186/s40663-017-0123-x
Research Tags: Forestry
Abstract: Background
Knowledge of the different kinds of tree communities that currently exist can provide a baseline for assessing
the ecological attributes of forests and monitoring future changes. Forest inventory data can facilitate the
development of this baseline knowledge across broad extents, but they first must be classified into forest
community types. Here, we compared three alternative classifications across the United States using data from
over 117,000 U.S. Department of Agriculture Forest Service Forest Inventory and Analysis (FIA) plots.

Methods

Each plot had three forest community type labels: (1) “FIA” types were assigned by the FIA program using a
supervised method, (2) “"USNVC" types were assigned via a key based on the U.S. National Vegetation
Classification; (3) "empirical” types resulted from unsupervised clustering of tree species information. We
assessed the degree to which analog classes occurred among classifications, compared indicator species values,
and used random forest models to determine how well the classifications could be predicted using
environmental variables.

Results

The classifications generated groups of classes that had broadly similar distributions, but often there was no
one-to-one analog across the classifications. The longleaf pine forest community type stood out as the
exception: it was the only class with strong analogs across all classifications. Analogs were most lacking for
forest community types with species that occurred across a range of geographic and environmental conditions,
such as loblolly pine types. Indicator species metrics were generally high for the USNVC, suggesting that
USNVC classes are floristically well-defined. The empirical classification was best predicted by environmental
variables. The most important predictors differed slightly but were broadly similar across all classifications, and
included slope, amount of forest in the surrounding landscape, average minimum temperature, and other
climate variables.

Conclusions

The classifications have similarities and differences that reflect their differing approaches and objectives. They
are most consistent for forest community types that occur in a relatively narrow range of environmental
conditions, and differ most for types with wide-ranging tree species. Environmental variables at a variety of
scales were important for predicting all classifications, though strongest for the empirical and FIA, suggesting
that each is useful for studying how forest communities respond to of multi-scale environmental processes,
including global change drivers.

Coyle, D. R, Nagendra, U. J,, Taylor, M. K., Campbell, J. H.,, Cunard, C. E., Joslin, A. H., . .. Callaham, M. A. (2017). Soil
fauna responses to natural disturbances, invasive species, and global climate change: Current state of the
science and a call to action. Soil Biology and Biochemistry, 110, 116-133. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85016148807&doi=10.1016%2fj.s0ilbio.2017.03.008&
partnerlD=408md5=1e969b2a3ca902efd2b0ff66e008ce37. doi:10.1016/j.s0ilbio.2017.03.008
Research Tags: Soil, Weather
Abstract: Environmental disturbances seem to be increasing in frequency and impact, yet we have little
understanding of the belowground impacts of these events. Soil fauna, while widely acknowledged to be
important drivers of biogeochemical function, soil structure and sustainability, and trophic interactions, are
understudied compared to other belowground organisms such as archaea, bacteria, and fungi. In this review we
summarize the current state of knowledge of soil fauna as it relates to and is influenced by various
disturbances. We focus our review on three main natural and anthropogenic disturbance types: 1) natural
disturbances, including damage from wind and flooding; 2) invasive species, including above and belowground
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flora and fauna; and 3) climate change impacts on the atmosphere and temperature. We do not address the
impacts of wildfires, forestry, agricultural practices, mining, or human-caused pollution, as these topics have all
been covered in other works. We highlight knowledge gaps and suggest future avenues of research, with hope
that the importance of soil fauna and their influences on ecosystems will be given greater emphasis in future
research.

Cragin, J., Serpe, M., Keller, M., & Shellie, K. (2017). Dormancy and cold hardiness transitions in winegrape cultivars
chardonnay and cabernet sauvignon. American Journal of Enology and Viticulture, 68(2), 195-202. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85016759906&doi=10.5344%2fajev.2016.160788&part
nerlD=40&md5=7a9ff551d036fe5b1852981589749dc1. doi:10.5344/ajev.2016.16078
Research Tags: Crops, Weather
Abstract: Cold injury is a major cause of economic loss in winegrapes (Vitis vinifera L.) grown at high latitudes.
The objective of this study was to investigate the relationship between dormancy and cold hardiness transitions
in two cultivars with differing freeze tolerance (Chardonnay and Cabernet Sauvignon). Cold hardiness was
measured by differential thermal analysis, and a bud forcing bioassay was used to measure the stage and
depth of dormancy. Canes were sampled from field-grown grapevines in Parma, ID at periodic intervals during
two consecutive winters. Both cultivars transitioned into endodormancy each year in September when day
length was ~12.5 hr. Cold acclimation in both cultivars occurred each year in October during endodormancy
and steadily increased during ecodormancy to a max hardiness in December. Effective temperatures for release
from endodormancy were lower for Chardonnay (-3°C) than for Cabernet Sauvignon (3°C), and, each year,
Chardonnay transitioned to ecodormancy earlier than Cabernet Sauvignon. From October to December,
Chardonnay buds were more cold hardy than Cabernet Sauvignon buds. The number of days to budbreak
under forcing conditions increased steadily during endodormancy and decreased during ecodormancy.
Resistance to deacclimation during ecodormancy was inversely related to the level of bud cold hardiness and
the duration of time in ecodormancy, suggesting that the mechanisms that impart hardiness may interact with
those involved in resumption of growth. Results from this study show that the influence of autumn weather
events on dormancy and cold hardiness transitions can affect vulnerability to subsequent cold injury and have
important implications under global climate change. Differences between cultivars in dormancy and cold
hardiness transitions can be used to improve cultivar and site selection.

Crain, B. J.,, & Tremblay, R. L. (2017). Hot and bothered: Changes in microclimate alter chlorophyll fluorescence
measures and increase stress levels in tropical epiphytic orchids. International Journal of Plant Sciences,
178(7), 503-511. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850294980748&doi=10.1086%2f692767&partnerlD=4
0&md5=f515324e263d53d36d64ff2145b2c1a6. doi:10.1086/692767
Research Tags: Weather
Abstract: Premise of research. Tropical epiphytes are susceptible to climatic changes, as evidenced by
documented population declines, range contractions, and range shifts; however, physiological changes in
individual plants may also be indicative of deteriorating climate conditions. Consequently, physiological
analyses of tropical epiphytes whose natural habitats are constrained by climatic conditions are warranted to
evaluate their responses to potential changes in these conditions, to assess their vulnerability, and to guide
conservation actions.

Methodology. Here we investigate photosynthetic processes in Puerto Rican Lepanthes species, a group of
Neotropical epiphytic orchids, as a model system to determine whether altered microclimate conditions elicit
adverse physiological responses. We tested for differences in chlorophyll fluorescence, measured as Fv/Fm, as
an indication of plant stress under modified temperature, humidity, and air vapor pressure deficit.

Pivotal results. Mean Fv/Fm was positively correlated with mean relative humidity and negatively correlated
with mean temperature and air vapor pressure deficit. Collectively, plants exposed to altered microclimate
conditions had significantly lower mean Fv/Fm than plants in unaltered conditions. Plants in altered
microclimate conditions were also more likely to exhibit declines in Fv/Fm over time, and they exhibited greater
reductions in Fv/Fm over the course of the study.

Conclusions.  Epiphytic plant species such as Lepanthes could exhibit declines in Fv/Fm and experience greater
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stress in their natural habitats if current warming and drying trends continue as anticipated in Puerto Rico and
elsewhere. Declining Fv/Fm is a robust indicator of plant stress, and several studies show that increased stress
can promote leaf loss, limit reproduction, and lower survival rates. Thus, analyses of Fv/Fm can be
advantageous for monitoring epiphytic orchids and other vulnerable plant species by offering a valuable means
for detecting adverse responses to climate change.

Crane-Droesch, A. (2018). Machine learning methods for crop yield prediction and climate change impact assessment
in agriculture. Environmental Research Letters, 13(11). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850568659728&doi=10.1088%2f1748-9326%2faae 159
&partnerlD=40&md5=48a4be477e1ad82bfd4537a60ac69397. doi:10.1088/1748-9326/aae 159
Research Tags: Crops, Research, Weather
Abstract: Crop yields are critically dependent on weather. A growing empirical literature models this
relationship in order to project climate change impacts on the sector. We describe an approach to yield
modeling that uses a semiparametric variant of a deep neural network, which can simultaneously account for
complex nonlinear relationships in high-dimensional datasets, as well as known parametric structure and
unobserved cross-sectional heterogeneity. Using data on corn yield from the US Midwest, we show that this
approach outperforms both classical statistical methods and fully-nonparametric neural networks in predicting
yields of years withheld during model training. Using scenarios from a suite of climate models, we show large
negative impacts of climate change on corn yield, but less severe than impacts projected using classical
statistical methods. In particular, our approach is less pessimistic in the warmest regions and the warmest
scenarios.

Cristébal, J., Prakash, A., Anderson, M. C,, Kustas, W. P., Euskirchen, E. S., & Kane, D. L. (2017). Estimation of surface
energy fluxes in the Arctic tundra using the remote sensing thermal-based Two-Source Energy Balance
model. Hydrology and Earth System Sciences, 21(3), 1339-1358. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850149182648&d0oi=10.5194%2fhess-21-1339-2017&
partnerlD=40&md5=9c55aa59d3f5b1efb50a8e96ce977a0d. doi:10.5194/hess-21-1339-2017
Research Tags: Weather
Abstract: The Arctic has become generally a warmer place over the past decades leading to earlier snow melt,
permafrost degradation and changing plant communities. Increases in precipitation and local evaporation in
the Arctic, known as the acceleration components of the hydrologic cycle, coupled with land cover changes,
have resulted in significant changes in the regional surface energy budget. Quantifying spatiotemporal trends
in surface energy flux partitioning is key to forecasting ecological responses to changing climate conditions in
the Arctic. An extensive local evaluation of the Two-Source Energy Balance model (TSEB) — a
remote-sensing-based model using thermal infrared retrievals of land surface temperature — was performed
using tower measurements collected over different tundra types in Alaska in all sky conditions over the full
growing season from 2008 to 2012. Based on comparisons with flux tower observations, refinements in the
original TSEB net radiation, soil heat flux and canopy transpiration parameterizations were identified for Arctic
tundra. In particular, a revised method for estimating soil heat flux based on relationships with soil temperature
was developed, resulting in significantly improved performance. These refinements result in mean turbulent flux
errors generally less than 50Wm-2 at half-hourly time steps, similar to errors typically reported in surface
energy balance modeling studies conducted in more temperate climatic regimes. The MODIS leaf area index
(LAI) remote sensing product proved to be useful for estimating energy fluxes in Arctic tundra in the absence of
field data on the local biomass amount. Model refinements found in this work at the local scale build toward a
regional implementation of the TSEB model over Arctic tundra ecosystems, using thermal satellite remote
sensing to assess response of surface fluxes to changing vegetation and climate conditions.

Cruz, J. L, LeCain, D. R, Alves, A. A. C,, Coelho Filho, M. A, & Coelho, E. F. (2018). Elevated CO<inf>2</inf> reduces
whole transpiration and substantially improves root production of cassava grown under water deficit.
Archives of Agronomy and Soil Science, 64(12), 1623-1634. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850429145728&doi=10.1080%2f03650340.2018.14465
23&partnerlD=40&md5=dc5e866eee2c46057b7fa34547203f5a. doi:10.1080/03650340.2018.1446523
Research Tags: Weather, Crops
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Abstract: We evaluated the possibility of elevated CO, concentration ([COJ) to reduce the negative effect of
drought on growth and physiological parameters of cassava (Manihot esculenta Crantz). Plants were grown
with 390 ppm or 750 ppm of CO;, under well-watered or under water deficit conditions. The study was
conducted in a climate-controlled greenhouse using 14 L pots, for 100 days. For any value of fraction of
transpirable soil water (FTSW) the carbon assimilation was always higher for plants grown under elevated
[CO,]. Still, elevated [CO,] reduced the negative effect of drought on transpiration, water use efficiency, all
growth measures and harvest index. Elevated [CO,] increased the dry matter of tuber roots (DMTR) of
well-watered plants by 17.4%. The DMTR of plants grown under water deficit were 124.4 g and 58.9 g,
respectively, for plants under elevated and ambient CO;, an increase of 112%. Thus, the CO; effect was
relatively stronger to the production of tuberous roots when cassava were subjected to water-deficit. Our results
suggest that cassava tuber production might be resilient to changes in precipitation that will accompany higher
atmospheric CO> and reinforce cassava as a specie that can significantly contribute to mitigate hunger in a
changing climate environment.

Cui, H., Kaufman, A. J., Peng, Y., Liu, X. M., Plummer, R. E., & Lee, E. I. (2018). The Neoproterozoic Hittenberg §13C
anomaly: Genesis and global implications. Precambrian Research, 313, 242-262. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850476386228&doi=10.1016%2fj.precamres.2018.05.0
248 partnerlD=408md5=1d966f37bec99b58e3f94d0e6d6f1469. doi:10.1016/j.precamres.2018.05.024
Research Tags: Water
Abstract: The Neoproterozoic Hiittenberg Formation in northeastern Namibia records a remarkable §13Ccarb
positive excursion with a sustained plateau of values up to +12%o (i.e.,, the Hiittenberg anomaly).
High-resolution chemostratigraphic analyses of drill core samples spanning the upper Elandshoek and
Hiittenberg formations reveal multiple new observations: (1) overall high but oscillatory §13Ccarb values; (2)
&180carb values ranging from —8%o to —2%o, (3) significant enrichment of 13C in organic carbon and a broad
co-variation between §13Ccarb and §13Corg; (4) a profound negative excursion in 634Spyrite from +30%o to
—-10%o, (5) an overall inverse §13C-834S relationship; and (6) 875r/86Sr values down to 0.7074 in limestone
samples. The new data suggest that the Hiittenberg anomaly records dynamic fluctuations in marine redox
conditions, which may include an oxygenation event during the height of the §13Ccarb positive excursion and
a deoxygenation event at its termination. The §34Spyrite negative excursion suggests the buildup of the marine
sulfate reservoir, likely due to enhanced pyrite oxidation during the oxygenation event. The 8§34Spyrite increase
at the end of the Hiittenberg anomaly may result from a seawater sulfate concentration drawdown towards
pre-anomaly conditions. On one hand, the Hiittenberg anomaly may reflect restricted basin signals that are
deviated from the Ediacaran open ocean; on the other hand, the Ediacaran Hiittenberg anomaly, together with
the Cryogenian §13Ccarb positive excursions, suggests a stepwise pattern of the Neoproterozoic Oxygenation
Event. Both local and global environmental factors may have contributed to the Hiittenberg anomaly. The
Hiittenberg anomaly therefore represents a local enhancement of global oxygenation signals. Our data support
the emerging view that the Neoproterozoic Oxygenation Event may have facilitated the evolution of early life
at that time.

Cuperlovic-Culf, M., Vaughan, M. M., Vermillion, K., Surendra, A., Teresi, J., & McCormick, S. P. (2019). Effects of
Atmospheric CO<inf>2</inf> Level on the Metabolic Response of Resistant and Susceptible Wheat to
Fusarium graminearum Infection. Molecular Plant-Microbe Interactions, 32(4), 379-391. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850647220498d0oi=10.1094%2fMPMI-06-18-0161-R
&partnerlD=40&md5=19a8d2795e47f6ef191f937f37ccdd3d. doi:10.1094/MPMI-06-18-0161-R
Research Tags: Crops
Abstract: Rising atmospheric CO2 concentrations and associated climate changes are thought to have
contributed to the steady increase of Fusarium head blight (FHB) on wheat. However, our understanding of
precisely how elevated COZ2 influences the defense response of wheat against Fusarium graminearum remains
limited. In this study, we evaluated the metabolic profiles of susceptible (Norm) and moderately resistant
(Alsen) spring wheat in response to whole-head inoculation with two deoxynivalenol (DON)-producing F.
graminearum isolates (DON+), isolates 9F1 and Gz3639, and a DON-deficient (DON-) isolate (Gzt40) at
ambient (400 ppm) and elevated (800 ppm) COZ2 concentrations. The effects of elevated CO2 were dependent
on both the Fusarium strain and the wheat variety, but metabolic differences in the host can explain the
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observed changes in F. graminearum biomass and DON accumulation. The complexity of abiotic and biotic
stress interactions makes it difficult to determine if the observed metabolic changes in wheat are a result of
CO2-induced changes in the host, the pathogen, or a combination of both. However, the effects of elevated
CO2 were not dependent on DON production. Finally, we identified several metabolic biomarkers for wheat
that can reliably predict FHB resistance or susceptibility, even as atmospheric CO2 levels rise.

Curzon, M. T, D'Amato, A. W., Fraver, S., Huff, E. S., & Palik, B. J. (2017). Succession, climate and neighbourhood
dynamics influence tree growth over time: an 87-year record of change in a Pinus resinosa-dominated forest,
Minnesota, USA. Journal of Vegetation Science, 28(1), 82-92. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84996560111&doi=10.1111%2fjvs.12471&partnerlD
=408&md5=bebca747efd9c27f42d7802b4cec02b8. doi:10.1111/jvs.12471
Research Tags: Forestry
Abstract: Question
Resource availability and its influence on tree-to-tree interactions are expected to change over the course of
forest stand development, but the rarity of long-term data sets has limited examinations of neighbourhood
crowding over extended time periods. How do a history of neighbourhood interactions and population-level
dynamics, including demographic transition, impact long-term tree growth?

Location

Natural mature Pinus resinosa-dominated forest in northern Minnesota, USA.

Methods

Using a spatially explicit data set of repeated diameter measurements recorded over an 87-yr period, we
modelled the influence of tree-to-tree interactions on growth as it varied over time. We also applied maximum
likelihood estimation and simulated annealing to examine how inter- and intraspecific competition and the
relative importance of neighbour size and distance varied over time and with different climatic conditions.
Results

Crowding had a consistent negative influence on growth, but crowding intensity and importance were dynamic
over time and differed between trees that survived the entire study period compared to those that ultimately
died. The scaling of neighbour diameter, neighbour distance, and neighbour species (inter- vs intraspecific
competition) also varied as demographic transition occurred and longer-lived species assumed greater
dominance.

Conclusions

Given observed relationships with moisture stress (based on precipitation: potential evapotranspiration) and
maximum temperature, crowding intensity and importance may increase if temperatures rise in the future and
water become more limiting. Long-term data sets, such as the record examined in this study, have immense
value for testing assumptions about stand dynamics, particularly as forests respond to projected shifts in
climate and disturbance regimes.

Dai, Z., Trettin, C. C, Frolking, S., & Birdsey, R. A. (2018). Mangrove carbon assessment tool: Model development and
sensitivity analysis. Estuarine, Coastal and Shelf Science, 208, 23-35. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850466188398&doi=10.1016%2fj.ecss.2018.04.035&pa
rtnerlD=40&md5=15befcadba14ffffdc41f4bc26eed7a0. doi:10.1016/j.ecss.2018.04.035
Research Tags: Water, Forestry, Research
Abstract: It is important to have the capability to assess carbon (C) dynamics in mangrove forests and estimate
their role in mitigating climate change because of their high carbon density, the threats to their integrity from
land-use change and sea-level rise, and functional linkages of the many goods and services. A process-based
model for mangroves was developed by integrating new features with existing biogeochemical processes in
Forest-DNDC for simulating C sequestration and turnover in mangrove ecosystems. The new model is used to
assess (1) the dynamics of C, nitrogen and phosphorous in mangrove ecosystems, including above-and
below-ground C in saline wetlands, (2) the impacts of ecological drivers, including climate, soil nitrogen and
phosphorous deficit and salt stress, on mangrove production, (3) the production of methane, and aerobic and
anaerobic oxidation of methane with sulfate, nitrate and nitrite reductions, (4) the contributions of dissolved
inorganic C (DIC), dissolved organic C (DOC), particulate organic C (POC) and burial C (BC) to blue C, and (5)
impacts of natural and anthropogenic disturbances on C sequestration in mangrove ecosystems. Model
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sensitivity analysis showed that C sequestration in mangrove ecosystems was highly sensitive to multiple
ecological factors, including climate, soil phosphorus, salinity and sulfate, as well as latitude. The responses of
different C components to these factors were distinct. The responses of gross and net primary productivity and
aboveground biomass to alterations of mean daily temperature (MDT) were quadratic, or increasing or
decreasing non-linearly with an increment or decrement in MDT, but leaf production was linear. Similarly,
other mangrove C components, such as BC, DIC, DOC and POC, respond substantially to variations of the
ecological drivers. The combined effects of the driving factors are complex due to their intricate interactions. For
example, while mangrove productivity is sensitive to available phosphorous, phosphorous cannot mitigate the
stress imposed by high salinity. These results highlight the value of a tool to assess C dynamics in mangroves,
especially for regional or large mangrove forests.

Dai, Z,, Trettin, C. C,, Frolking, S., & Birdsey, R. A. (2018). Mangrove carbon assessment tool: Model validation and
assessment of mangroves in southern USA and Mexico. Estuarine, Coastal and Shelf Science, 208, 107-117.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850467440618doi=10.1016%2fj.ecss.2018.04.036&pa
rtnerlD=408md5=c427443a693c85a94861c5e2de7083d5. doi:10.1016/j.ecss.2018.04.036
Research Tags: Water, Forestry, Research
Abstract: While mangroves are widely recognized as a significant carbon (C) reservoir and the valued
ecosystem services are inextricably linked to the C stocks and fluxes. Modeling tools haven't been available to
simulate C dynamics in mangroves to inform assessments, Monitoring, Reporting and Verification for REDD+,
or management and restoration prescriptions. The process-based model MCAT-DNDC
(Mangrove-Carbon-Assessment-Tool-DeNitrification-DeComposition) was validated using measurements from
sites in Quintana Roo, Mexico and Florida, USA. The validated model was then applied to model C
sequestration in mangroves sites in Texas, Louisiana and Florida that had measured data for comparison. The
model validation against aboveground biomass (AGB) showed that the simulation provided good agreement
with observations with a proper slope (1.06) and small intercept (1.32 Mg ha—-1, about 1.4% of observed mean);
the model performance efficiency for assessing AGB was high (R2 =0.99). Among ten C pools and fluxes
validated using data from the Everglades National Park, eight components were in good agreement with the
observations, and two were within the range of observation; demonstrating effective model performance
(R2 > 0.95). The metrics from the model validation showed that MCAT-DNDC can be used to estimate C
sequestration in mangroves within the coastal areas along Gulf of Mexico and Mexican Caribbean with good
model performance. Simulated C dynamics for plots in Texas, Louisiana and Florida showed that the
relationship between above-ground biomass and stand age was non-linear, and that gross and net primary
productivity increased logarithmically with stand age. The differences in C components among the sites
exhibited the effects of ecological drivers on C sequestration in mangroves. Simulations also demonstrated that
the model may be useful in considering the effect of forest management on C sequestration. The model appears
to be stable and sufficiently robust to warrant further testing with additional data and across a variety of sites.

Dalin, C, Taniguchi, M., & Green, T. R. (2019). Unsustainable groundwater use for global food production and related
international trade. Global Sustainability, 2. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850697892018&d0i=10.1017%2fsus.2019.7&partnerID
=40&8md5=360f7f16c7d0197d9805e06fc45f18b1. doi:10.1017/sus.2019.7
Research Tags: Water, Crops
Abstract: Most of the water humans consume is for agriculture. Rapidly increasing water demand has led to
overexploitation of water resources in many important food-producing regions. In particular, growing
groundwater-based irrigation causes potentially damaging depletion. Food systems are increasingly globalized,
leading to large export-oriented production. Much research has focused on quantifying the amount of water
resources embedded in traded products, but less attention has been given to the role of groundwater use and
the related sustainability of agriculture globally. We assess current knowledge of virtual water trade in light of
groundwater use and sustainability and highlight remaining challenges in this field.

Danner, A. G, Safeeq, M., Grant, G. E., Wickham, C., Tullos, D., & Santelmann, M. V. (2017). Scenario-Based and
Scenario-Neutral Assessment of Climate Change Impacts on Operational Performance of a Multipurpose
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Reservoir. Journal of the American Water Resources Association, 53(6), 1467-1482. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850357505288&d0oi=10.1111%2f1752-1688.12589&pa
rtnerlD=40&md5=bf5eef51dac948ff0f3ae4973c2ada73. doi:10.1111/1752-1688.12589

Research Tags: Water

Abstract: Scenario-based and scenario-neutral impacts assessment approaches provide complementary
information about how climate change-driven effects on streamflow may change the operational performance
of multipurpose dams. Examining a case study of Cougar Dam in Oregon, United States, we simulated current
reservoir operations under scenarios of plausible future hydrology. Streamflow projections from the CGCM3.1
general circulation model for the A1B emission scenario were used to generate stochastic reservoir inflows that
were then further perturbed to simulate a potentially drier future. These were then used to drive a simple
reservoir model. In the scenario-based analysis, we found reservoir operations are vulnerable to climate change.
Increases in fall and winter inflow could lead to more frequent flood storage, reducing flexibility to store
incoming flood flows. Uncertainty in spring inflow volume complicates projection of future filling performance.
The reservoir may fill more or less often, depending on whether springs are wetter or drier. In the summer,
drawdown may occur earlier to meet conservation objectives. From the scenario-neutral analysis, we identified
thresholds of streamflow magnitude that can predict climate change impacts for a wide range of scenarios. Our
results highlight projected operational challenges for Cougar Dam and provide an example of how
scenario-based and scenario-neutral approaches may be applied concurrently to assess climate change
impacts.

Dante-Wood, S. K., Peterson, D. L., & Halofsky, J. E. (2018) Assessing Climate Change Effects in the Northern Rockies.
In: Vol 63. Advances in Global Change Research (pp. 1-15).
Research Tags: Forestry
Abstract: The Northern Adaptation Partnership (NRAP) identified climate change issues relevant to resource
management in the Northern Rockies (USA) region, and developed solutions that minimize negative effects of
climate change and facilitate transition of diverse ecosystems to a warmer climate. The NRAP region covers 74
million hectares, spanning northern Idaho, Montana, northwest Wyoming, North Dakota, and northern South
Dakota, and includes 15 national forests and 3 national parks across the U.S. Forest Service Northern Region
and adjacent Greater Yellowstone Area. U.S. Forest Service scientists, resource managers, and stakeholders
worked together over a two-year period to conduct a state-of-science climate change vulnerability assessment
and develop adaptation options for national forests and national parks in the Northern Rockies region. The
vulnerability assessment emphasized key resource areas—water, fisheries, wildlife, forest and rangeland
vegetation and disturbance, recreation, cultural heritage, and ecosystem services—regarded as the most
important for local ecosystems and communities. Resource managers used the assessment to develop a
detailed list of ways to address climate change vulnerabilities through management actions. The large number
of adaptation strategies and tactics, many of which are a component of current management practice, provide
a pathway for slowing the rate of deleterious change in resource conditions.

D'Avello, T. P, Waltman, W. J,, Waltman, S. W., Thompson, J. A,, & Brennan, J. (2019). Revisiting the Pedocal/Pedalfer
boundary and Soil Moisture Regimes using the javaNewhall simulation model and PRISM data. Geoderma,
353, 125-132. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85068393889&doi=10.1016%2fj.geoderma.2019.06.0
428&partnerID=40&md5=428e64ecf16049b8738db28bc663e110. doi:10.1016/j.geoderma.2019.06.042
Research Tags: Water, Soil
Abstract: We examine the climatic record of the conterminous United States from 1895 to 2014 as expressed
through the PRISM dataset and the jNewhall model. Specifically, the zero line of the Annual Water Balance
(AWB) and the respective oscillation zone through its longitudinal extent is examined. The zero line corresponds
to the Pedocal/Pedalfer line defined by C.F. Marbut, considered outdated in current pedological circles, but
conceptually powerful in denoting regional negative vs. positive AWB. Soil Moisture Regimes are reviewed and
a means of expressing Soil Moisture Regime variability is introduced. Results indicate a difference in the width
of the AWB oscillation zone from South to North with a demarcation approximating 40 degrees North Latitude.
PRISM data is verified from a select set of National Weather Service station data to assess the utility of using
readily accessible PRISM data for performing similar work by others. The effect of climate variables on organic
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carbon (OC) stock and depth of maximum Calcium Carbonate concentration is examined for a suite of soils
along a climo-sequence from North Dakota to Central lowa and found to account for a mild amount of the
variability of both variables.

David, A. S., Jones, I. M., & Lake, E. C. (2019). Wind speed predicts population dynamics of the eriophyid mite
Floracarus perrepae on invasive Old World climbing fern (Lygodium microphyllum) in a shade house colony.
Experimental and Applied Acarology, 78(2), 263-272. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850672336438&d0oi=10.1007%2fs10493-019-00391-3
&partnerlD=40&md5=e52e19470c92bc407230433d9e9fe06b. doi:10.1007/510493-019-00391-3
Research Tags: Forestry
Abstract: Lygodium microphyllum is one of the most noxious invasive plants in Florida, USA, smothering
native vegetation in cypress swamps, pine flatwoods, and Everglades tree islands and altering fire regimes. The
eriophyid mite Floracarus perrepae was introduced from Australia to help control L. microphyllum infestations.
While F. perrepae exhibits high population growth rates in its native range, its population dynamics in Florida
are unknown, particularly the dynamics that occur within the leaf roll galls the mite induces on the margins of
leaves. Here, we monitored a shade house colony of F. perrepae in south Florida for 2 years to identify seasonal
patterns and potential climate drivers of within-gall mite density. Gall dissections of mite-infested colony plants
were performed monthly. Mite density within galls exhibited two cycles per year: a strong cycle that boomed in
spring and busted in summer, and a weak cycle that moderately increased mite density in fall and declined in
winter. Climate variables, particularly those related to wind speed, were positively associated with higher mite
density. Our study sheds light on the within-gall dynamics of F. perrepae and suggests that the highest
within-gall mite densities occur in the spring and fall.

Davis, C. M. (2018) Effects of Climate Change on Cultural Resources in the Northern Rockies. In: Vol. 63. Advances in
Global Change Research (pp. 209-219).
Research Tags: Forestry
Abstract: People have inhabited the Northern Rocky Mountains of the United States since the close of the last
Pleistocene glacial period, some 14,000 years B.P. (Fagan 1990; Meltzer 2009). Evidence of this ancient and
more recent human occupation is found throughout the Forest Service, U.S. Department of Agriculture (USFS)
Northern Region and the Greater Yellowstone Area, hereafter called the Northern Rockies region. Each of the
five subregions, and the public and private lands they now encompass, contains thousands of years of human
history.

Davis, K. T., Dobrowski, S. Z., Higuera, P. E,, Holden, Z. A, Veblen, T. T,, Rother, M. T., . .. Maneta, M. P. (2019). Wildfires
and climate change push low-elevation forests across a critical climate threshold for tree regeneration.
Proceedings of the National Academy of Sciences of the United States of America, 116(13), 6193-6198.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85063940155&doi=10.1073%2fpnas.1815107116&pa
rtnerlD=40&md5=0f720ebd9ffe52820b34839f5451e5a8. doi:10.1073/pnas.1815107116
Research Tags: Forestry, Weather
Abstract: Climate change s increasing fire activity in the western United States, which has the potential to
accelerate climate-induced shifts in vegetation communities. Wildfire can catalyze vegetation change by killing
adult trees that could otherwise persist in climate conditions no longer suitable for seedling establishment and
survival. Recently documented declines in postfire conifer recruitment in the western United States may be an
example of this phenomenon. However, the role of annual climate variation and its interaction with long-term
climate trends in driving these changes is poorly resolved. Here we examine the relationship between annual
climate and postfire tree regeneration of two dominant, low-elevation conifers (ponderosa pine and
Douglas-fir) using annually resolved establishment dates from 2,935 destructively sampled trees from 33
wildfires across four regions in the western United States. We show that regeneration had a nonlinear response
to annual climate conditions, with distinct thresholds for recruitment based on vapor pressure deficit, soil
moisture, and maximum surface temperature. At dry sites across our study region, seasonal to annual climate
conditions over the past 20 years have crossed these thresholds, such that conditions have become increasingly
unsuitable for regeneration. High fire severity and low seed availability further reduced the probability of
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postfire regeneration. Together, our results demonstrate that climate change combined with high severity fire is
leading to increasingly fewer opportunities for seedlings to establish after wildfires and may lead to ecosystem
transitions in low-elevation ponderosa pine and Douglas-fir forests across the western United States.

T., Dobrowski, S. Z,, Holden, Z. A, Higuera, P. E., & Abatzoglou, J. T. (2019). Microclimatic buffering in forests
of the future: the role of local water balance. Ecography, 42(1), 1-11. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85052524379&doi=10.1111%2fecog.03836&partnerl
D=40&8md5=b72f0b0681772ef95758ddde09ae6416. doi:10.1111/ecog.03836

Research Tags: Forestry, Water, Weather

Abstract: Forest canopies buffer climate extremes and promote microclimates that may function as refugia for
understory species under changing climate. However, the biophysical conditions that promote and maintain
microclimatic buffering and its stability through time are largely unresolved. We posited that forest
microclimatic buffering is sensitive to local water balance and canopy cover, and we measured this effect
during the growing season across a climate gradient in forests of the northwestern United States (US). We
found that forest canopies buffer extremes of maximum temperature and vapor pressure deficit (VPD), with
biologically meaningful effect sizes. For example, during the growing season, maximum temperature and VPD
under at least 50% forest canopy were 5.3°C and 1.1 kPa lower on average, respectively, compared to areas
without canopy cover. Canopy buffering of temperature and vapor pressure deficit was greater at higher levels
of canopy cover, and varied with water balance, implying that buffering effects are subject to changes in local
hydrology. We project changes in the water balance for the mid-21st century and predict how such changes
may impact the ability of western US forests to buffer climate extremes. Our results suggest that some forests
will lose their capacity to buffer climate extremes as sites become increasingly water limited. Changes in water
balance combined with accelerating canopy losses due to increases in the frequency and severity of disturbance
will create potentially non-linear changes in the microclimate conditions of western US forests.

Davis, M. P., Martin, E. A, Moorman, T. B,, Isenhart, T. M., & Soupir, M. L. (2019). Nitrous oxide and methane

Davis, R,

production from denitrifying woodchip bioreactors at three hydraulic residence times. Journal of
Environmental Management, 242, 290-297. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850654759058&8doi=10.1016%2fj.jenvman.2019.04.055
&partnerD=408md5=a974242f68d4a82b74011c28760888ae. doi:10.1016/j.jenvman.2019.04.055

Research Tags: Emissions, Water

Abstract: Denitrifying bioreactors remove nitrate (NO3-) from agricultural drainage and are slated to be an
integral part of nitrogen reduction strategies in the Mississippi River Basin. However, incomplete denitrification
can result in nitrous oxide (N20) production and anaerobic conditions within bioreactors may be conducive to
methane (CH4) production via methanogenesis. Greenhouse gas production has the potential to trade excess
NO3- in surface water with excess greenhouses gases in the atmosphere. Our study examined N20 and CH4
production from pilot scale (6.38m3) bioreactors across three hydraulic residence times (HRTs), 2, 8 and 16 h.
Production was measured from both the surface of the bioreactors and dissolved in the bioreactor effluent.
Nitrous oxide and CH4 was produced across all HRTs, with the majority dissolved in the effluent. Nitrous oxide
production was significantly greater (P < 0.05) from 2h HRTs (478.43mg N20 m-3 day-1) than from 8
(29.95mg N20 m-3 day-1) and 16 (36.61mg N20 m-3 day-1) hour HRTs. Methane production was
significantly less (P < 0.05) from 2h HRTs (0.571gC m3 day-1) compared to 8 (1.50gC m3 day-1) and 16
(1.699g C m3 day-1) hour HRTs. The 2h HRTs had significantly greater (P = 0.05) impacts to climate change
compared to 8 and 16 h HRTs. Results from this study suggest managing HRTs between 6 and 8h in field
bioreactors could minimize total greenhouse gas production and maximize NO3- removal.

Yang, Z., Yost, A, Belongie, C., & Cohen, W. (2017). The normal fire environment—Modeling environmental
suitability for large forest wildfires using past, present, and future climate normals. Forest Ecology and
Management, 390, 173-186. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85011994913&doi=10.1016%2fj.foreco.2017.01.027&
partnerlD=408md5=a386733c9598e82979fb41abcf133631. doi:10.1016/j.foreco.2017.01.027

Research Tags: Forestry, Weather

Abstract: We modeled the normal fire environment for occurrence of large forest wildfires (>40 ha) for the
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Pacific Northwest Region of the United States. Large forest wildfire occurrence data from the recent climate
normal period (19771-2000) was used as the response variable and fire season precipitation, maximum
temperature, slope, and elevation were used as predictor variables. A projection of our model onto the
2001-2030 climate normal period showed strong agreement between model predictions and the area of forest
burned by large wildfires from 2001 to 2015 (independent fire data). We then used downscaled climate
projections for two greenhouse gas concentration scenarios and over 30 climate models to project changes in
environmental suitability for large forest fires over the 21st century. Results indicated an increasing proportion
of forested area with fire environments more suitable for the occurrence of large wildfires over the next century
for all ecoregions but less pronounced for the Coast Range and Puget Lowlands. The largest increases occurred
on federal lands, while private and state lands showed less. We calculated fire rotation periods for the recent
historical and current climate and examined the relative differences between them and our modeled large
wildfire suitability classes. By the end of the century, the models predicted shorter fire rotation periods, with
cooler/moister forests experiencing larger magnitudes of change than warmer/drier forests. Modeling products,
including a set of time series maps, can provide forest resource managers, fire protection agencies, and
policy-makers empirical estimates of how much and where climate change might affect the geographic
distribution of large wildfires and effect fire rotations.

J., Gray, A. N., Kim, J. B., & Cohen, W. B. (2017). Patterns of change across the forested landscape. In People,
Forests, and Change: Lessons from the Pacific Northwest (pp. 91-101).

Research Tags: Forestry

Abstract: The scope and extent of past natural disturbances and human-derived changes to the forest
landscape often provide the historical context for management but are often insufficiently accounted for in
forest planning. In particular, static components of many management plans are not easily adapted to
unforeseen system dynamics. For example, when the Northwest Forest Plan was designed in 1993, the
inherently dynamic nature of the forest ecosystem and landscape was acknowledged, but there was a general
lack of scientific information about the ecological processes that would shape forests of the future. The
expectation was that both management and natural disturbances would influence change in the forested
landscape, but how management would then adapt to these altered conditions was not clear. At the time,
climate change was not well understood and was just beginning to be discussed in relation to forests.

Davis, T. W., Prentice, I. C., Stocker, B. D., Thomas, R. T., Whitley, R. J., Wang, H., ... Cramer, W. (2017). Simple

process-led algorithms for simulating habitats (SPLASH v.1.0): Robust indices of radiation, evapotranspiration
and plant-available moisture. Geoscientific Model Development, 10(2), 689-708. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85012939412&doi=10.5194%2fgmd-10-689-20178&p
artnerlD=40&md5=27b9c3c8853d1a14bb3ad217fe16ac92. doi:10.5194/gmd-10-689-2017

Research Tags: Research

Abstract: Bioclimatic indices for use in studies of ecosystem function, species distribution, and vegetation
dynamics under changing climate scenarios depend on estimates of surface fluxes and other quantities, such as
radiation, evapotranspiration and soil moisture, for which direct observations are sparse. These quantities can
be derived indirectly from meteorological variables, such as near-surface air temperature, precipitation and
cloudiness. Here we present a consolidated set of simple process-led algorithms for simulating habitats
(SPLASH) allowing robust approximations of key quantities at ecologically relevant timescales. We specify
equations, derivations, simplifications, and assumptions for the estimation of daily and monthly quantities of
top-of-the-atmosphere solar radiation, net surface radiation, photosynthetic photon flux density,
evapotranspiration (potential, equilibrium, and actual), condensation, soil moisture, and runoff, based on
analysis of their relationship to fundamental climatic drivers. The climatic drivers include a minimum of three
meteorological inputs: precipitation, air temperature, and fraction of bright sunshine hours. Indices, such as the
moisture index, the climatic water deficit, and the Priestley—Taylor coefficient, are also defined. The SPLASH
code is transcribed in C++, FORTRAN, Python, and R. A total of 1 year of results are presented at the local and
global scales to exemplify the spatiotemporal patterns of daily and monthly model outputs along with
comparisons to other model results.

De JesUs Sanchez Gonzaélez, J., Corral, J. A. R, Garcia, G. M., Ojeda, G. R,, De La Cruz Larios, L, Holland, J. B., ...
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https://www.scopus.com/inward/record.uri?eid=2-s2.0-850422149208&doi=10.1371%2fjournal.pone.0192676
&partnerlD=40&md5=5df30145bd6657b2cbbe57cfef2fc59a. doi:10.1371/journal.pone.0192676

Research Tags: Crops, Weather

Abstract: Adaptation of crops to climate change has motivated an increasing interest in the potential value of
novel traits from wild species; maize wild relatives, the teosintes, harbor traits that may be useful to maize
breeding. To study the ecogeographic distribution of teosinte we constructed a robust database of 2363 teosinte
occurrences from published sources for the period 1842-2016. A geographical information system integrating
216 environmental variables was created for Mexico and Central America and was used to characterize the
environment of each teosinte occurrence site. The natural geographic distribution of teosinte extends from the
Western Sierra Madre of the State of Chihuahua, Mexico to the Pacific coast of Nicaragua and Costa Rica,
including practically the entire western part of Mesoamerica. The Mexican annuals Zea mays ssp. parviglumis
and Zea mays ssp. mexicana show a wide distribution in Mexico, while Zea diploperennis, Zea luxurians, Zea
perennis, Zea mays ssp. huehuetenangensis, Zea vespertilio and Zea nicaraguensis had more restricted and
distinct ranges, representing less than 20% of the total occurrences. Only 11.2% of teosinte populations are
found in Protected Natural Areas in Mexico and Central America. Ecogeographical analysis showed that
teosinte can cope with extreme levels of precipitation and temperatures during growing season. Modelling
teosinte geographic distribution demonstrated congruence between actual and potential distributions; however,
some areas with no occurrences appear to be within the range of adaptation of teosintes. Field surveys should
be prioritized to such regions to accelerate the discovery of unknown populations. Potential areas for teosintes
Zea mays ssp. mexicana races Chalco, Nobogame, and Durango, Zea mays ssp. huehuetenangensis, Zea
luxurians, Zea diploperennis and Zea nicaraguensis are geographically separated,; however, partial overlapping
occurs between Zea mays ssp. parviglumis and Zea perennis, between Zea mays ssp. parviglumis and Zea
diploperennis, and between Zea mays ssp. mexicana race Chalco and Zea mays ssp. mexicana race Central
Plateau. Assessing priority of collecting for conservation showed that permanent monitoring programs and
in-situ conservation projects with participation of local farmer communities are critically needed; Zea mays ssp.
mexicana (races Durango and Nobogame), Zea luxurians, Zea diploperennis, Zea perennis and Zea vespertilio
should be considered as the highest priority taxa.

De Kauwe, M. G., Medlyn, B. E., Walker, A. P, Zaehle, S., Asao, S., Guenet, B., ... Norby, R. J. (2017). Challenging
terrestrial biosphere models with data from the long-term multifactor Prairie Heating and CO<inf>2</inf>
Enrichment experiment. Global Change Biology, 23(9), 3623-3645. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014453179&doi=10.1111%2fgcb.136438&partner|D
=408md5=392de578a191f8c5454f363b45402773. doi:10.1111/gcb.13643
Research Tags: Grassland, Research
Abstract: Multifactor experiments are often advocated as important for advancing terrestrial biosphere models
(TBMs), yet to date, such models have only been tested against single-factor experiments. We applied 10 TBMs
to the multifactor Prairie Heating and COZ2 Enrichment (PHACE) experiment in Wyoming, USA. Our goals were
to investigate how multifactor experiments can be used to constrain models and to identify a road map for
model improvement. We found models performed poorly in ambient conditions; there was a wide spread in
simulated above-ground net primary productivity (range: 31-390 g C m-2 yr—1). Comparison with data
highlighted model failures particularly with respect to carbon allocation, phenology, and the impact of water
stress on phenology. Performance against the observations from single-factors treatments was also relatively
poor. In addition, similar responses were predicted for different reasons across models: there were large
differences among models in sensitivity to water stress and, among the N cycle models, N availability during
the experiment. Models were also unable to capture observed treatment effects on phenology: they
overestimated the effect of warming on leaf onset and did not allow CO2-induced water savings to extend the
growing season length. Observed interactive (CO2 x warming) treatment effects were subtle and contingent on
water stress, phenology, and species composition. As the models did not correctly represent these processes
under ambient and single-factor conditions, little extra information was gained by comparing model
predictions against interactive responses. We outline a series of key areas in which this and future experiments
could be used to improve model predictions of grassland responses to global change.
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rates in the long-lived conifer Pinus ponderosa. Proceedings of the National Academy of Sciences of the
United States of America, 114(28), 7392-7396. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85023184233&doi=10.1073%2fpnas.1700032114&pa
rtnerlD=408md5=ced4246fab80eaal1c6ce59165fe89c6. doi:10.1073/pnas.1700032114
Research Tags: Forestry, Wildlife
Abstract: Long generation times limit species’ rapid evolution to changing environments. Trees provide critical
global ecosystem services, but are under increasing risk of mortality because of climate change-mediated
disturbances, such as insect outbreaks. The extent to which disturbance changes the dynamics and strength of
selection is unknown, but has important implications on the evolutionary potential of tree populations. Using a
40-y-old Pinus ponderosa genetic experiment, we provide rare evidence of context-dependent fluctuating
selection on growth rates over time in a long-lived species. Fast growth was selected at juvenile stages, whereas
slow growth was selected at mature stages under strong herbivory caused by a mountain pine beetle
(Dendroctonus ponderosae) outbreak. Such opposing forces led to no net evolutionary response over time, thus
providing a mechanism for the maintenance of genetic diversity on growth rates. Greater survival to mountain
pine beetle attack in slow-growing families reflected, in part, a host-based life-history trade-off. Contrary to
expectations, genetic effects on tree survival were greatest at the peak of the outbreak and pointed to complex
defense responses. Our results suggest that selection forces in tree populations may be more relevant than
previously thought, and have implications for tree population responses to future environments and for tree
breeding programs.

Deal, R. L, Hennon, P. E, D'amore, D. V., Davis, R. J., Smith, J. E., & Lowell, E. C. (2017). Ecosystem services with diverse
forest landowners. In People, Forests, and Change: Lessons from the Pacific Northwest (pp. 79-90).
Research Tags: Forestry
Abstract: Pacific Northwest moist coniferous forests provide a wide array of globally important goods and
services, including water, carbon sequestration, wood products, fish and wildlife habitat, cultural values, and
world-class recreation. These forests are owned and managed by a mix of public, private, and tribal landowners
(plates 6, 7), however, who often have different forest-management objectives. Overall, this diverse
landownership provides a highly variable forest landscape with forest-management objectives ranging from
intensive management on industrial forestlands, to longer rotations on state and tribal lands, to an emphasis
on preservation and restoration of late-successional forests to support endangered species and water quality on
federal lands. In this chapter, we synthesize some of the objectives of different landowners in the region and the
potential opportunities and challenges of integrating goods and services (ecosystem services) into forest
management. We show how broad assessment of ecosystem services can be used to plan management
activities and to evaluate trade-offs of managing public and private lands to provide a suite of goods and
services.

Dell, C. J,, Gollany, H. T., Adler, P. R, Skinner, R. H., & Polumsky, R. W. (2018). Implications of observed and simulated
soil carbon sequestration for management options in corn-based rotations. Journal of Environmental Quality,
47(4), 617-624. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850494224238&doi=10.2134%2fjeq2017.07.02988&par
tnerlD=408&md5=ec1d67fc3667ecf56c8c894d2056e811. doi:10.2134/jeq2017.07.0298
Research Tags: Soil, Crops
Abstract: Managing cropping systems to sequester soil organic C (SOC) improves soil health and resilience to
changing climate. Perennial crops, no-till planting, manure, and cover crops can add SOC; however, their
impacts have not been well documented in the northeastern United States. Our objectives were (i) to monitor
SOC from a bioenergy cropping study in Pennsylvania that included a corn (Zea mays L.)-soybean [Glycine
max (L.) Merr.J-alfalfa (Medicago sativa L.) rotation, switchgrass (Panicum virgatum L.), and reed canarygrass
(Phalaris arundinacea L.); (ii) to use the CQESTR model to predict SOC sequestration in the bioenergy crops
(with and without projected climate change); and (iii) to use CQESTR to simulate influence of tillage, manure,
cover cropping, and corn stover removal in typical dairy forage (silage corn—alfalfa) or grain corn-soybean
rotations. Over 8 yr, measured SOC increased 0.4, 1.1, and 0.8 Mg C ha—1 yr—1 in the bioenergy rotation, reed
canarygrass, and switchgrass, respectively. Simulated and measured data were significantly correlated (p <
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0.007) at all depths. Predicted sequestration (8—14 Mg C ha-1 over 40 yr) in dairy forage rotations was much
larger than with corn-soybean rotations (-4.0-0.6 Mg C ha—-1 over 40 yr), due to multiple years of perennial
alfalfa. No-till increased sequestration in the simulated dairy forage rotation and prevented a net loss of C in
corn-soybean rotations. Simulations indicated limited impact of cover crops and manure on long-term SOC
sequestration. The low solids content of liquid dairy manure is the likely reason for the less-than-expected
impact of manure. Overall, simulations suggest that inclusion of alfalfa provides the greatest potential for SOC
sequestration with a typical Pennsylvania crop rotation.

Deluca, W. V., & King, D. I. (2017). Montane birds shift downslope despite recent warming in the northern
Appalachian Mountains. Journal of Ornithology, 158(2), 493-505. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015744329&doi=10.1007%2fs10336-016-1414-7&
partnerlD=40&md5=ab786d9c3ccc7d65bc46f9a891ff4d66. doi:10.1007/s10336-016-1414-7
Research Tags: Wildlife
Abstract: Montane regions support distinct animal and plant communities that are widely viewed as
communities of high conservation concern due to their significant contribution to regional biodiversity. These
communities are also thought to be particularly vulnerable to anthropogenically caused stressors such as
climate change, which is generally expected to cause upward shifts and potential range restrictions in montane
plant and animal distributions. In the northern Appalachian Mountains of North America, not only is it
becoming warmer at mid-elevations but the ecotone between the northern hardwood and the montane
coniferous forests is also shifting. Therefore, species that are limited by climate or habitat along the elevational
gradient of mountains may also be experiencing distributional shifts. We studied birds along replicate
elevational gradients in the White Mountains of New Hampshire, USA, from 1993 to 2009 and used mixed
effects models to estimate the rate of elevational change to test the hypothesis that northern hardwood forest-
and montane forest-dependent birds are shifting upslope, consistent with climate change predictions. As
predicted, the upper elevational boundary of 9 out of 16 low-elevation species showed evidence of shifting
upslope an average of 99 m over the course of the study period. Contrary to our expectations, 9 out of 11
high-elevation species had lower elevational boundaries that shifted downslope an average of 19 m. The
opposing elevational shifts of two distinct and adjacent bird communities is, to our knowledge, unprecedented
and highlights the need for caution when applying conventional expectations to species’ responses to climate
change.

Demaria, E. M. C,, Hazenberg, P., Scott, R. L., Meles, M. B., Nichols, M., & Goodrich, D. (2019). Intensification of the
North American Monsoon Rainfall as Observed From a Long-Term High-Density Gauge Network.
Geophysical Research Letters, 46(12), 6839-6847. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850678958588doi=10.1029%2f2019GL0824618&partn
erlD=408md5=4dc116733724293013724847af490de0. doi:10.1029/2019GL082461
Research Tags: Weather
Abstract: As the atmosphere gets warmer, rainfall intensification is expected across the planet with anticipated
impacts on ecological and human systems. In the southwestern United States and northwestern Mexico, the
highly variable and localized nature of rainfall during the North American Monsoon makes it difficult to detect
temporal changes in rainfall intensities in response to climatic change. This study addresses this challenge by
using the dense, subdaily, and daily observations from 59 rain gauges located in southeastern Arizona. We find
an intensification of monsoon subdaily rainfall intensities starting in the mid-1970s that has not been observed
in previous studies or simulated with high-resolution climate models. Our results highlight the need for
long-term, high spatiotemporal observations to detect environmental responses to a changing climate in highly
variable environments and show that analyses based on limited observations or gridded data sets fail to
capture temporal changes potentially leading to erroneous conclusions.

Denton, E. M., Dietrich, J. D., Smith, M. D., & Knapp, A. K. (2017). Drought timing differentially affects above- and
belowground productivity in a mesic grassland. Plant Ecology, 218(3), 317-328. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850072278168d0oi=10.1007%2fs11258-016-0690-x&
partnerlD=408&md5=bd761e393ec2424c0f4423d225a64c39. doi:10.1007/s11258-016-0690-x
Research Tags: Grassland, Weather, Soil
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Abstract: Climate models forecast an intensification of the global hydrological cycle with droughts becoming
more frequent and severe, and shifting to times when they have been historically uncommon. Droughts, or
prolonged periods of precipitation deficiency, are characteristic of most temperate grasslands, yet few
experiments have explored how variation in the seasonal timing of drought may impact ecosystem function.
We investigated the response of above- and belowground net primary production (ANPP & BNPP) to altered
drought timing in a mesic grassland in NE Kansas. Moderate drought treatments (25% reduction from the
mean growing season precipitation [GSP]) were imposed by erecting rainout shelters in late spring (LSP), early
summer (ESM), and mid-summer (MSM, n = 10 plots/treatment). These treatments were compared to two
controls (long-term average GSP [LTA] and ambient GSP [AMB]) and a wet treatment (+30% of the long-term
average GSP [WET]). We found that LSP drought did not significantly reduce ANPP relative to control plots
while the ESM and MSM drought did despite equivalent reductions in soil moisture. In contrast, the WET
treatment did not affect ANPP. Neither the WET nor the drought treatments altered BNPP as compared to the
controls. Our results suggest that forecasts of ecosystem responses to climate change will be improved if both
the seasonal timing of alterations in precipitation as well as differential responses of above- and belowground
productivity to drought are incorporated into models.

Derner, J., Briske, D., Reeves, M., Brown-Brand|, T., Meehan, M., Blumenthal, D., . .. Peck, D. (2018). Vulnerability of
grazing and confined livestock in the Northern Great Plains to projected mid- and late-twenty-first century
climate. Climatic Change, 146(1-2), 19-32. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85025646887&doi=10.1007%2fs10584-017-2029-6&
partnerlD=40&md5=c5b99fde478c9fc10c7830c20182a95a. doi:10.1007/s10584-017-2029-6
Research Tags: Livestock, Grassland
Abstract: The Northern Great Plains (NGP) region of the USA—which comprises Montana, Wyoming,
Colorado, North Dakota, South Dakota, and Nebraska—is a largely rural area that provides numerous
ecosystem services, including livestock products, cultural services, and conservation of biological diversity. The
region contains 25% of the Nation's beef cattle and approximately one-third of the confined beef cattle, as well
as the largest remaining native prairie in the US—the Northern Mixedgrass Prairie. With rising atmospheric
CO2, the NGP is projected to experience warmer and longer growing seasons, greater climatic variability, and
more extreme events (e.g., increased occurrence of large precipitation events). These climatic changes may
dffect livestock production both directly via physiological impacts on animals and indirectly via modifications to
forage, invasion of undesirable plants, and increased exposure to parasites. This raises concerns about the
vulnerability of grazing livestock operations and confined livestock operations to projected changes in mid-
(2050) and late- (2085) twenty-first century climate. Our objectives are to (1) describe the NGP's exposure to
temperature and precipitation trends, inter-annual variability, and extreme events; (2) evaluate the sensitivity
of beef cattle production to direct and indirect effects imposed by these projected climatic changes; and (3)
provide a typology of adaptation strategies to minimize adverse consequences of projected changes and
maximize beneficial consequences. Agricultural managers have developed considerable adaptive capacity to
contend with environmental and economic variability. However, projected climatic changes, especially the
increased frequency and magnitude of weather extremes, will require even greater adaptive capacity to
maintain viable production systems. Consequently, regional vulnerability to projected climatic changes will be
determined not only by ecological responses but also by the adaptive capacity of individual managers. Adaptive
capacity in the NGP will differ from other regions, in part because projections suggest some opportunities for
increased livestock production. Adaptations in both grazing and confined beef cattle systems will require
enhanced decision-making skills capable of integrating biophysical, social, and economic considerations. Social
learning networks that support integration of experimental and experiential knowledge—such as lessons
learned from early adopters and involvement with science-based organizations—can help enhance
decision-making and climate adaptation planning. Many adaptations have already been implemented by a
subset of producers in this region, providing opportunities for assessment, further development, and greater
adoption. Context-specific decision-making can also be enhanced through science-management partnerships,
which aim to build adaptive capacity that recognizes multiple production and conservation/environmental
goals.

Derner, J. D., Augustine, D. J., & Frank, D. A. (2018). Does Grazing Matter for Soil Organic Carbon Sequestration in the
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Western North American Great Plains? Ecosystems. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850583800118&doi=10.1007%2fs10021-018-0324-3&
partnerlD=40&md5=7072316eef00da48ba24dabcOelacacf. doi:10.1007/s10021-018-0324-3

Research Tags: Soil, Livestock, Grassland

Abstract: Considerable uncertainty remains regarding grazing-induced influences on soil organic carbon (SOC)
sequestration in semiarid grassland ecosystems due to three important complications associated with studying
such effects: (1) Ecologically meaningful shifts in SOC pools attributable to grazing are difficult to detect
relative to inherently large grassland SOC pools, (2) a lack of baseline (pre-treatment) data, and (3) frequent
lack of or limited replication of long-term grazing manipulations. SOC sequestration rates were determined in
74-year-old grazing exclosures and paired moderately grazed sites, established across a soil texture gradient, in
the western North American shortgrass steppe in northeastern Colorado. We sampled soils (0-20 cm) from 12
exclosures and paired grazed sites to measure SOC concentration and soil radiocarbon A14C (%.); the latter
allowed us to determine turnover of the SOC pool over a 7-decade period in the presence versus the absence of
grazing. Removal of grazing for more than 7 decades substantially altered plant community composition but
did not affect total soil C, SOC, soil A14C, SOC turnover rate, or total soil N. Grazing effect also did not interact
with soil texture to influence any of those soil properties. Soil texture (silt + clay content) did influence total soil
C and SOC, and total soil N, but not A14C or SOC turnover. Results provide evidence that long-term removal of
grazing from semiarid grassland ecosystems in the western North American Great Plains does not enhance
long-term SOC sequestration, despite changes in the relative dominance of C3 versus C4 grasses.

Dey, D. C., Knapp, B. O., Battaglia, M. A, Deal, R. L, Hart, J. L, O'Hara, K. L., . . . Schuler, T. M. (2019). Barriers to natural
regeneration in temperate forests across the USA. New Forests, 50(1), 11-40. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059065396&d0oi=10.1007%2fs11056-018-09694-6
&partnerlD=408&md5=78066abd1d10c067185557d885f13730. doi:10.1007/s11056-018-09694-6
Research Tags: Forestry, Weather
Abstract: For millennia, natural disturbance regimes, including anthropogenic fire and hunting practices, have
led to forest regeneration patterns that created a diversity of forest lands across the USA. But dramatic changes
in climates, invasive species, and human population, and land use have created novel disturbance regimes that
are causing challenges to securing desired natural regeneration. Climate is an ever-present background
disturbance and determinant of species distribution. Changes in certain other factors such as large herbivore
populations, wildfire, and pests modify forest composition and structure, and are common barriers to natural
regeneration of desired species. Changes in long-standing disturbance regimes have led to the homogenization
of forest landscape composition and structure. Today, forests have low regeneration potential and are low in
resilience. They have reduced productivity and are prone to widespread health issues including severe forest
mortality. In addition to epidemics of native invasive species due to climate change and availability of habitat
at landscape scales, the continued introduction and spread of non-native pests and diseases are causing
large-scale forest mortality. These ecological changes have cascading ecological consequences such as
increases in severe wildfire, which pose new barriers to natural regeneration. Equally challenging are the
barriers to natural regeneration that arise from social, political and economic factors. To address many of these
issues requires active management that links all critical stages in the regeneration niche necessary for
achieving desired regeneration to sustain forest development and production in a socially acceptable manner
and economically viable market system.

Dhungel, R,, Aiken, R, Colaizzi, P. D., Lin, X,, O'Brien, D., Baumhardt, R. L, ... Marek, G. W. (2019). Evaluation of
uncalibrated energy balance model (BAITSSS) for estimating evapotranspiration in a semiarid, advective
climate. Hydrological Processes, 33(15), 2110-2130. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067075071&doi=10.1002%2fhyp.134588&partnerlD
=40&8md5=96060d098605025fab00c67e829a153f. doi:10.1002/hyp.13458
Research Tags: Research, Weather
Abstract: The backward-averaged iterative two-source surface temperature and energy balance solution
(BAITSSS) model was developed to calculate evapotranspiration (ET) at point to regional scales. The BAITSSS
model is driven by micrometeorological data and vegetation indices and simulates the water and energy
balance of the soil and canopy sources separately, using the Jarvis model to calculate canopy resistance. The
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BAITSSS model has undergone limited testing in Idaho, United States. We conducted a blind test of the BAITSSS
model without prior calibration for ET against weighing lysimeter measurements, net radiation, and surface
temperature of drought-tolerant corn (Zea mays L. cv. PIO 1151) in a semiarid, advective climate (Bushland,
Texas, United States) in 2016. Later in the season (20 days), BAITSSS consistently overestimated ET by up to 3
mm d-1. For the entire growing season (127 days), simulated versus measured ET resulted in a 7% error in
cumulative ET, RMSE = 0.13 mm h-1, and 1.70 mm d-1, r2 = 0.66 (daily) and r2 = 0.84 (hourly); MAE = 0.08
mm h-1and 1.24 mm d-1; and MBE = 0.02 mm h-1 and 0.58 mm d-1. The results were comparable with
thermally driven instantaneous ET models that required some calibration. Next, the initial soil water boundary
condition was reduced, and model revisions were made to resistance terms related to incomplete cover and
assumption of canopy senescence. The revisions reduced discrepancies between measured and modelled ET
resulting in <1% error in cumulative ET, RMSE = 0.1 mm h-1, and 1.09 mm d-1; r2 = 0.86 (daily) and r2 =
0.90 (hourly); MAE = 0.06 mm h—1 and 0.79 mm d-1; and MBE = 0.0 mm h-1and 0.177 mm d-1 and
generally mitigated the previous overestimation. The advancement in ET modelling with BAITSSS assists to
minimize uncertainties in crop ET modelling in a time series.

D., Hanberry, B. B, Fraser, J. S., He, H. S, Wang, W. J., & Thompson, F. R. (2017). Revision and application of
the LINKAGES model to simulate forest growth in central hardwood landscapes in response to climate
change. Landscape Ecology, 32(7), 1365-1384. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85007190231&doi=10.1007%2fs10980-016-0473-8&
partnerlD=40&md5=6f48396604eacd499aa2dcf99dd68a47. doi:10.1007/s10980-016-0473-8

Research Tags: Forestry, Research, Soil

Abstract: Context

Global climate change impacts forest growth and methods of modeling those impacts at the landscape scale
are needed to forecast future forest species composition change and abundance. Changes in forest landscapes
will affect ecosystem processes and services such as succession and disturbance, wildlife habitat, and production
of forest products at regional, landscape and global scales.

Objectives

LINKAGES 2.2 was revised to create LINKAGES 3.0 and used it to evaluate tree species growth potential and
total biomass production under alternative climate scenarios. This information is needed to understand species
potential under future climate and to parameterize forest landscape models (FLMs) used to evaluate forest
succession under climate change.

Methods

We simulated total tree biomass and responses of individual tree species in each of the 74 ecological
subsections across the central hardwood region of the United States under current climate and projected
climate at the end of the century from two general circulation models and two representative greenhouse gas
concentration pathways.

Results

Forest composition and abundance varied by ecological subsection with more dramatic changes occurring with
greater changes in temperature and precipitation and on soils with lower water holding capacity. Biomass
production across the region followed patterns of soil quality.

Conclusions

Linkages 3.0 predicted realistic responses to soil and climate gradients and its application was a useful
approach for considering growth potential and maximum growing space under future climates. We suggest
Linkages 3.0 can also can used to inform parameter estimates in FLMs such as species establishment and
maximum growing space.

Dijkstra, F. A, Carrillo, Y., Blumenthal, D. M., Mueller, K. E,, LeCain, D. R, Morgan, J. A, ... Pendall, E. (2018). Elevated

CO<inf>2</inf> and water addition enhance nitrogen turnover in grassland plants with implications for
temporal stability. Ecology Letters, 21(5), 674-682. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85043316184&doi=10.1111%2fele.12935&partnerlD
=40&md5=bd3d939f2abacbd2d6e102905d2e135d. doi:10.1111/ele.12935

Research Tags: Grassland

Abstract: Temporal variation in soil nitrogen (N) availability affects growth of grassland communities that
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differ in their use and reuse of N. In a 7-year-long climate change experiment in a semi-arid grassland, the
temporal stability of plant biomass production varied with plant N turnover (reliance on externally acquired N
relative to internally recycled N). Species with high N turnover were less stable in time compared to species
with low N turnover. In contrast, N turnover at the community level was positively associated with asynchrony
in biomass production, which in turn increased community temporal stability. Elevated CO2 and summer
irrigation, but not warming, enhanced community N turnover and stability, possibly because treatments
promoted greater abundance of species with high N turnover. Our study highlights the importance of plant N
turnover for determining the temporal stability of individual species and plant communities affected by climate
change.

Djonko-Moore, C. M., Leonard, J., Holifield, Q. Bailey, E. B., & Almughyirah, S. M. (2018). Using culturally relevant
experiential education to enhance urban children’s knowledge and engagement in science. Journal of
Experiential Education, 41(2), 137-153. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85046039608&doi=10.1177%2f1053825917742164&
partnerlD=40&md5=6b23fb29a096dd82c75133651a2633d8. doi:10.1177/1053825917742164
Research Tags: Research
Abstract: Background: Children living in urban areas often have limited opportunities to experience informal
science environments. As a result, some do not have a deep understanding of the environment, natural
resources, ecosystems, and the ways human activities affect nature. Purpose: This article examines how
experiential science education supported urban children’s science knowledge and engagement through cultural
relevance and eco-justice during a 1-week summer camp. Methodology/Approach: Third- through sixth-grade
children from African American and Latinx urban communities in Colorado participated in a weeklong program
using experiential learning opportunities including environmental and climate change lessons, activities at a
local community-based site, and field trips to nature- and science-themed sites. Pre- and posttests, focus group
interviews, journals, and student work samples were analyzed. Findings/Conclusions: Children’s science content
knowledge as well as their engagement in science lessons and field trips were positively influenced during the
study. Implications: This study provides a template for establishing culturally relevant experiential learning
opportunities to engage underrepresented children in science.

Djukic, 1., Kepfer-Rojas, S., Schmidt, I. K., Larsen, K. S., Beier, C., Berg, B., ... Toth, Z. (2018). Early stage litter
decomposition across biomes. Science of the Total Environment, 628-629, 1369-1394. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850424243608&doi=10.1016%2fj.scitotenv.2018.01.01
2&partnerlD=40&md5=598ece9ffdd870b96aa382dbcdbbeele. doi:10.1016/j.scitotenv.2018.01.012
Research Tags: Emissions, Soil, Forestry
Abstract: Through litter decomposition enormous amounts of carbon is emitted to the atmosphere. Numerous
large-scale decomposition experiments have been conducted focusing on this fundamental soil process in order
to understand the controls on the terrestrial carbon transfer to the atmosphere. However, previous studies were
mostly based on site-specific litter and methodologies, adding major uncertainty to syntheses, comparisons and
meta-analyses across different experiments and sites. In the TeaComposition initiative, the potential litter
decomposition is investigated by using standardized substrates (Rooibos and Green tea) for comparison of litter
mass loss at 336 sites (ranging from =9 to +26 °C MAT and from 60 to 3113 mm MAP) across different
ecosystems. In this study we tested the effect of climate (temperature and moisture), litter type and land-use on
early stage decomposition (3 months) across nine biomes. We show that litter quality was the predominant
controlling factor in early stage litter decomposition, which explained about 65% of the variability in litter
decomposition at a global scale. The effect of climate, on the other hand, was not litter specific and explained
<0.5% of the variation for Green tea and 5% for Rooibos tea, and was of significance only under unfavorable
decomposition conditions (i.e. xeric versus mesic environments). When the data were aggregated at the biome
scale, climate played a significant role on decomposition of both litter types (explaining 64% of the variation for
Green tea and 72% for Rooibos tea). No significant effect of land-use on early stage litter decomposition was
noted within the temperate biome. Our results indicate that multiple drivers are affecting early stage litter mass
loss with litter quality being dominant. In order to be able to quantify the relative importance of the different
drivers over time, long-term studies combined with experimental trials are needed.
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Buyilkcangaz, H., Rondinelli, W., Prueger, J. H., Sauer, T. J,, & Hatfield, J. L. (2017). Long-term carbon uptake of
agro-ecosystems in the Midwest. Agricultural and Forest Meteorology, 232, 128-140. Retrieved from
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Abstract: The Midwest is one of the most important production areas for corn and soybean worldwide, but also
comprises remnants of natural tallgrass prairie vegetation. Future predictions suggest that corn (Zea mays L.)
and soybean (Glycine max (L.) Merr.) production in the Midwest may be limited by precipitation and
temperature due to climate change. Cross-biome long-term studies in situ are needed to understand carbon
assimilation and impact of climate change on the entire region. In this study, we investigated the differences of
gross primary production (GPP) and net ecosystem production (NEP) among typical (agro-) ecosystems of corn,
soybean and tallgrass prairie from eddy flux stations from 2006 to 2015 under contrasting weather conditions.
Corn had the highest annual GPP and NEP with 1305 and 327 g C m-2 yr-1, while soybean had significantly
lower GPP and NEP with 630 and -34 g C m-2 yr—1, excluding additional carbon loss by yield. Corn and
soybean NEP was linear related (p < 0.05) to leaf area index (LAl), height or phenological stage, confirming the
strong link between plant growth and ecosystem carbon balance. Tallgrass prairie had average values of GPP
and NEP of 916 and 61 g C m-2 yr-1, excluding loss of carbon by annual burning. Thus, prairie GPP and NEP
were significantly lower than corn, but significantly higher than soybean. Probably the long fallow period on
cropland, which enhanced heterotrophic respiration, and the low carbon assimilation of soybean reduced its
overall carbon balance. In total, the corn-soybean agroecosystem acted as a carbon source due to carbon loss
by yield removal. Values for GPP and NEP were reflected in inherent water use efficiency (IWUE ) and light use
efficiency (LUE) among the agroecosystems. In addition, IWUE , LUE or GPP of crops and tallgrass prairie were
linearly related (p < 0.05) to precipitation, volumetric soil water content (VWC) and maximum air temperature.
Air temperature increased IWUE  in both, cropland and prairie vegetation. However, rainfall and VWC affected
crops and prairie vegetation differently: while excessive rainfall and VWC reduced GPP or IWUE  in cropland,
prairie vegetation GPP and LUE were adversely affected by reduced VWC or precipitation. Future measures of
climate change adaption should consider the contrasting effects of precipitation and VWC among the different
agro-ecosystems in the Midwestern USA.

Thomas, A. L, Ashworth, A. J., Philipp, D., Brauer, D. K., & Sauer, T. J. (2019). Carbon sequestration and
nitrogen uptake in a temperate silvopasture system. Nutrient Cycling in Agroecosystems, 114(1), 85-98.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85064541316&doi=10.1007%2fs10705-019-09987-y
&partnerlD=40&md5=f37bdb 1fd60ebd1d51d6608336a0d624. doi:10.1007/s10705-019-09987-y

Research Tags: Livestock, Forestry

Abstract: Agroforestry systems (AFS) have the potential to foster long-term carbon sequestration and nutrient
uptake. Yet, information on sequestration rates is still scarce, especially for AFS in temperate regions and for
maturing AFS. This study aims to determine the rate and amount of carbon and nitrogen uptake in a
17-year-old northern red oak (Quercus rubra)-pecan (Carya illinoinensis) silvopastoral planting in Fayetteville,
AR, USA. Seven oak and pecan trees were felled to develop AFS-specific allometric equations for above-ground
biomass, carbon, and nitrogen. Tree-stand woody biomass (DWw), carbon (Cw) and nitrogen (Nw) and leaf
biomass (DWL), carbon (CL), and nitrogen (NL) were calculated with these equations. Diameter at 1.37 m above
ground (DBH) was measured annually, and a non-linear mixed-effect model was used to estimate absolute
(AGR) and relative growth rates. DWw and Cw was 7.1 and 3.4 Mg ha—-1 for pecan and 26.6 and 12.7 Mg ha-1
for oak, which corresponds to a carbon sequestration rate of 0.75 and 0.20 Mg C ha-1 yr-1, respectively. Total
N uptake was approximately 66 and 71 g N tree—1 yr—1 for oak and pecan. The mixed-effect model with
individual-tree-level random effects for all parameters provided the best representation of DBH growth of oak
and pecan, likely due to the high heterogeneity of site characteristics. The AGR explained the non-linear plant
growth and reached its maximum of 0.017 and 0.0179 m yr-1 for oak and pecan, respectively, 11 years after
planting. This suggests that carbon and nitrogen uptake also declined after 11 years.

Domke, G. M., Perry, C. H., Walters, B. F., Nave, L. E,, Woodall, C. W., & Swanston, C. W. (2017). Toward inventory-based

estimates of soil organic carbon in forests of the United States. Ecological Applications, 27(4), 1223-1235.
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Research Tags: Soil

Abstract: Soil organic carbon (SOC) is the largest terrestrial carbon (C) sink on Earth; this pool plays a critical
role in ecosystem processes and climate change. Given the cost and time required to measure SOC, and
particularly changes in SOC, many signatory nations to the United Nations Framework Convention on Climate
Change report estimates of SOC stocks and stock changes using default values from the Intergovernmental
Panel on Climate Change or country-specific models. In the United States, SOC in forests is monitored by the
national forest inventory (NFI) conducted by the Forest Inventory and Analysis (FIA) program within the U.S.
Department of Agriculture, Forest Service. The FIA program has been consistently measuring soil attributes as
part of the NFI since 2001 and has amassed an extensive inventory of SOC in forest land in the conterminous
United States and southeast and southcentral coastal Alaska. That said, the FIA program has been using
country-specific predictions of SOC based, in part, upon a model using SOC estimates from the State Soil
Geographic (STATSGO) database compiled by the Natural Resources Conservation Service. Estimates obtained
from the STATSGO database are averages over large map units and are not expected to provide accurate
estimates for specific locations, e.g., NFI plots. To improve the accuracy of SOC estimates in U.S. forests, NFI
SOC observations were used for the first time to predict SOC density to a depth of 100 cm for all forested NFI
plots. Incorporating soil-forming factors along with observations of SOC into a new estimation framework
resulted in a 75% (48 + 0.78 Mg/ha) increase in SOC densities nationally. This substantially increases the
contribution of the SOC pool, from approximately 44% (17 Pg) of the total forest ecosystem C stocks to 56% (28
Pg), in the forest C budget of the United States.

& Crow, W. T. (2017). An Improved Triple Collocation Analysis Algorithm for Decomposing Autocorrelated
and White Soil Moisture Retrieval Errors. Journal of Geophysical Research: Atmospheres, 122(24),
13,081-"013,094". Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850382384258&doi=10.1002%2f2017JD027387&partn
erlD=408md5=4ec08b1b96067a6c41cf5d72116beaf2. doi:10.1002/2017JD027387

Research Tags: Research, Soil

Abstract: If not properly account for, autocorrelated retrieval errors can lead to inaccurate results in soil
moisture data analysis and reanalysis. Here we propose a more generalized form of the triple collocation
analysis algorithm (GTC) capable of decomposing the total error variance of remotely sensed surface soil
moisture retrievals into their autocorrelated and the serially white components. Synthetic tests demonstrate the
robustness and accuracy of GTC—even in the presence of significant temporal data gaps. However, the
accuracy of GTC error autoregressive parameter estimates is relatively more sensitive to temporal data
availability. In addition, land surface model soil moisture predictions collected from phase 2 of the North
American Land Data Assimilation System and remotely sensed surface soil moisture retrievals obtained from
the European Space Agency Climate Change Initiative (ESA CCl) are applied for a real data demonstration.
Despite expectations to the contrary, significant error autocorrelation is found in the remotely sensed-based
ESA CClI soil moisture data sets. In particular, ESA CCl-Act (i.e., the subset of ESA CCl soil moisture retrievals
based on active scattomotter data) demonstrates the largest autoregressive parameters over low biomass areas.
Conversely, ESA CCl-Pas retrievals (based on passive radiometer data) have larger error autoregressive
parameters over high biomass areas. As such, results clarify circumstances in which errors in remotely sensed
surface soil moisture retrievals cannot be considered serially white.

& Crow, W. T. (2018). The Added Value of Assimilating Remotely Sensed Soil Moisture for Estimating
Summertime Soil Moisture-Air Temperature Coupling Strength. Water Resources Research, 54(9), 6072-6084.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850529620508d0i=10.1029%2f2018WR022619&part
nerlD=408md5=5ab9565efeebe29b6c45e362a7f88e10. doi:10.1029/2018WR022619

Research Tags: Soil

Abstract: To date, the direct use of remote-sensing soil moisture data sets for examining surface/atmosphere
coupling strengths has been hampered by the presence of significant random errors and data gaps in these
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products. This study investigates the potential for obtaining an improved observation-based lower bound of
summertime soil moisture-air temperature coupling strength via the assimilation of long-term, remote-sensing
soil moisture data sets into a simple, prognostic model driven by observed rainfall. In particular, we utilize
simultaneous scatterometer- and radiometer-based soil moisture products obtained from the European Space
Agency Climate Change Initiative soil moisture product and a triple collocation analysis approach to estimate
the variance of modeling and observation errors (required as input by a data assimilation system). Results show
that assimilating remotely sensed soil moisture leads to larger coupling strength estimates as measured by the
absolute anomaly correlation with independent temperature observation data than those obtained from
modeled or remotely sensed soil moisture alone. According to an analyses of soil moisture error impacts on
coupling strength estimates, this increase in coupling strength is likely attributable to an improvement in the
precision of the soil moisture product used to estimate it. Based on this, we conclude that data assimilation
provides an improved lower bound on the magnitude of true coupling strength between soil moisture and
screen-level air temperature.

Dong, J., & Crow, W. T. (2018). Use of Satellite Soil Moisture to Diagnose Climate Model Representations of European
Soil Moisture-Air Temperature Coupling Strength. Geophysical Research Letters, 45(23), 12,884-"812,891".
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-52.0-85058038005&d0i=10.1029%2f2018GL080547&partn
erlD=40&md5=5a8aac98f4509f8¢f81c909c56de72e6. doi:10.1029/2018GL080547
Research Tags: Soil, Weather
Abstract: Using newly available soil moisture data sets from Soil Moisture Passive/Active mission, we derive
new observation-based estimates of soil moisture-air temperature coupling strengths over Europe, which
demonstrate that General Circulation Model predictions of soil moisture and surface air temperature are
generally undercoupled in areas of Europe. Since the variability of European summertime air temperatures has
been linked to the strength of soil moisture-air temperature coupling, this result has significant implications for
efforts to accurately project heat wave risks in Europe during coming the decades.

Dong, Z., Driscoll, C. T,, Johnson, S. L, Campbell, J. L, Pourmokhtarian, A., Stoner, A. M. K., & Hayhoe, K. (2019).
Projections of water, carbon, and nitrogen dynamics under future climate change in an old-growth
Douglas-fir forest in the western Cascade Range using a biogeochemical model. Science of the Total
Environment, 656, 608-624. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850578535328&doi=10.1016%2fj.scitotenv.2018.11.37
7&partnerlD=40&md5=b2904dd2d6415fd4f15035bbf94ace5c. doi:10.1016/j.scitotenv.2018.11.377
Research Tags: Forestry, Soil
Abstract: Statistically downscaled climate change scenarios from four General Circulation Models for two
Representative Concentration Pathways (RCP) were applied as inputs to a biogeochemical model, PnET-BGC, to
examine potential future dynamics of water, carbon, and nitrogen in an old-growth Douglas-fir forest in the
western Cascade Range. Projections show 56% to 77% increases in stomatal conductance throughout the year
from 1986-2010 to 2076-2100, and 65% to 104% increases in leaf carbon assimilation between October and
June over the same period. However, future dynamics of water and carbon under the RCP scenarios are affected
by a 49% to 86% reduction in foliar biomass resulting from severe air temperature and humidity stress to the
forest in summer. Important implications of future decreases in foliar biomass include 1) 20% to 71% decreases
in annual transpiration which increase soil moisture by 7% to 15% in summer and fall: 2) decreases in
photosynthesis by 77% and soil organic matter by 62% under the high radiative forcing scenario; and 3) altered
foliar and soil carbon to nitrogen stoichiometry. Potential carbon dioxide fertilization effects on vegetation are
projected to 1) amplify decreases in transpiration by 4% to 9% and increases in soil moisture in summer and
fall by 1% to 2%; and 2) alleviate decreases in photosynthesis by 4%; while 3) having negligible effects on the
dynamics of nitrogen. Our projections suggest that future decrease in transpiration and moderate water
holding capacity may mitigate soil moisture stress to the old-growth Douglas-fir forest. Future increases in
nitrogen concentration in soil organic matter are projected to alleviate the decrease in net nitrogen
mineralization despite a reduction in decomposition of soil organic matter by the end of the century.

Donner, D. M., Brown, D. J,, Ribic, C. A,, Nelson, M., & Greco, T. (2018). Managing forest habitat for
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conservation-reliant species in a changing climate: The case of the endangered Kirtland's Warbler. Forest
Ecology and Management, 430, 265-279. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85051653244&doi=10.1016%2fj.foreco.2018.08.026&
partnerlD=40&md5=8cfbbc6013f57f0537d01cba8f57c896. doi:10.1016/j.foreco.2018.08.026

Research Tags: Forestry, Wildlife

Abstract: Conservation and recovery of species of concern necessitates evaluating forest habitat conditions
under changing climate conditions, especially in the early stages of the delisting process. Managers must weigh
implications of near-term habitat management activities within the context of changing environmental
conditions and a species’ biological traits that may influence their vulnerability to changing conditions. Here we
applied established population-habitat relationships based on decades of monitoring and
research-management collaborations for the Kirtland’s Warbler (Setophaga kirtlandii) to project potential
impacts of changing environmental conditions to breeding habitat distribution, quantity, and quality in the
near future. Kirtland's warblers are habitat-specialists that nest exclusively within dense jack pine (Pinus
banksiana) forests between ca. 5-20years of age. Using Random Forests to predict changes in distribution and
growth rate of jack pine under future scenarios, results indicate the projected distribution of jack pine will
contract considerably (ca. 75%) throughout the Lake States region, U.S.A. in response to projected
environmental conditions in 2099 under RCP 4.5 and 8.5 climate scenarios regardless of climate model.
Reduced suitability for jack pine regeneration across the Lake States may constrain management options,
especially for creating high stem-density plantations nesting habitat. However, conditions remain suitable for
Jjack pine regeneration within their historical and current core breeding range in northern Lower Michigan and
several satellite breeding areas. Projected changes in jack pine growth rates varied within the core breeding
area, but altered growth rates did not greatly alter the duration that habitat remained suitable for nesting by
the Kirtland's Warblers. These findings contribute to Kirtland's Warbler conservation by informing habitat
spatial planning of plantation management to provide a constant supply of nesting habitat based on the
spatial variability of potential loss or gain of lands environmentally suitable for regenerating jack pine in the
long-term.

dos Santos, E. A, de Almeida, A. A. F,, da Silva Branco, M. C,, dos Santos, I. C., Ahnert, D., Baligar, V. C., & Valle, R. R.
(2018). Path analysis of phenotypic traits in young cacao plants under drought conditions. PLoS ONE, 13(2).
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85041657922&doi=10.1371%2fjournal.pone.0191847
&partnerlD=40&md5=c683b545102d8ce4283f27c1a38ce233. doi:10.1371/journal.pone.0191847
Research Tags: Crops, Weather
Abstract: Drought is worldwide considered one of the most limiting factors of Theobroma cacao production,
which can be intensified by global climate changes. In this study, we aimed to investigate the phenotypic
correlation among morphological characteristics of cacao progenies submitted to irrigation and drought
conditions and their partitions into direct and indirect effects. Path analysis with phenotypic plasticity index was
used as criteria for estimation of basic and explanatory variables. The experiment was conducted in a
greenhouse at the Cacao Research Center (CEPEC), Ilhéus, Bahia, Brazil, in a randomized block 21 x 2 factorial
arrangement [21 cacao progenies obtained from complete diallel crosses and two water regimes (control and
drought)] and six replications. In general, drought conditions influenced biomass production in most progenies,
causing significant reductions in total leaf area, leaf number, leaf biomass, fine-roots length (diameter <1 mm),
root volume and root area for considered drought intolerant. All progenies showed alterations in growth due to
drought. Phenotypic plasticity was most strongly pronounced in root volume. Stem and root diameters, as well
as stem dry biomass were the growth variables with the greatest direct effects on root volume under drought
conditions, these characters being indicated in screening of cacao progenies drought tolerant.

Doughty, R, Xiao, X., Wu, X., Zhang, Y., Bajgain, R, Zhou, Y., . .. Steiner, J. (2018). Responses of gross primary
production of grasslands and croplands under drought, pluvial, and irrigation conditions during 2010-2016,
Oklahoma, USA. Agricultural Water Management, 204, 47-59. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85044938286&doi=10.1016%2fj.agwat.2018.04.001&
partnerlD=408md5=73b43c410577ccd824ff2029a7d29b47. doi:10.1016/j.agwat.2018.04.001
Research Tags: Grassland, Weather
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Abstract: To accurately estimate the terrestrial carbon cycle and food production, it is essential to understand
how gross primary production (GPP) of irrigated and non-irrigated grasslands and croplands respond to
drought and pluvial events. This study analyzed annual GPP of irrigation-permitted and non-permitted
grasslands, winter wheat (Triticum aestivum L.), other C3 croplands, and C4 croplands in Caddo County of
western Oklahoma from 2010 through 2016, a period which consisted of extreme drought (2011) and pluvial
events (2015). First, we compared GPP from the Vegetation Photosynthesis Model (GPPVPM) and GPP data
from the Moderate Resolution Imaging Spectroradiometer (GPPMOD17) with GPP estimates from three eddy
covariance towers (GPPEC) in Oklahoma. GPPVPM more accurately estimated mean daily GPPEC at each of
the three sites than GPPMOD17. Second, we analyzed the seasonal and interannual dynamics of GPPVPM for
eight pixels, one each for the four irrigation-permitted and non-permitted land types. The interannual variation
of GPPVPM was due to the complexity of decision making and practice for irrigation, cropping intensity, and
crop types. Finally, at the county scale, annual GPPVPM from the 2011 drought and pluvial 2015 were
compared with mean annual GPPVPM from the other 5 years of the study period. The results show that for the
2011 drought: 1) non-permitted C4 croplands had the largest percentage decrease in GPP, but permitted C4
croplands had the smallest decrease; 2) regardless of water rights, GPP was significantly lower than the 5-year
reference mean for grasslands, winter wheat, and other C3 crops; and 3) non-permitted lands were more
dffected by drought than irrigation-permitted lands, except for grasslands, which had similar percentage
reductions in GPP. Results for the pluvial year 2015 show that: 1) GPP was significantly higher for grasslands,
winter wheat, and non-permitted C3 croplands than the 5-year reference mean, but there was no significant
difference in GPP for irrigation-permitted C3 croplands or non-permitted C4 croplands; and 2) GPP for C4
irrigation-permitted croplands was lower than the 5-year reference mean. Crop-specific responses to drought
and pluvial events largely depend on a landowner’s ability to irrigate, and caution should be used when
assessing or generalizing how crops respond to climate variability, drought, and pluvial conditions in the
absence of irrigation-related data.

F., & Johnson, E. T. (2018). Insect damage influences heat and water stress resistance gene expression in
field-grown popcorn: implications in developing crop varieties adapted to climate change. Mitigation and
Adaptation Strategies for Global Change, 23(7), 1063-1081. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850371239938&d0oi=10.1007%2fs11027-017-9772-x&
partnerlD=40&8&md5=4d68c4291c3f359ee984cac5b900e7be. doi:10.1007/s11027-017-9772-x
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Abstract: Warming climatic conditions can pose problems for crop production in many parts of the world, but
detailed information on the expression of heat and drought stress resistance genes of potentially affected crop
plants is lacking. This information is important to have in order to most efficiently guide the breeding of crops
that are adapted to new climatic conditions. A maize (Zea mays) gene microarray, a method used worldwide to
evaluate the expression of tens of thousands of genes at once, was used to investigate changes in expression of
genes involved in resistance to heat and water stress in milk stage popcorn kernels from undamaged and
insect-damaged ears. Popcorn is a form of maize that is more susceptible to heat and drought stress due to its
smaller root system. In years of heat and drought stress, expression of many heat shock- and
senescence-related proteins increased compared to the year when weather was closer to average conditions,
but the expression of many genes related to drought stress resistance decreased in years of weather stress. A
different complex of heat shock protein and water stress resistance protein genes had higher expression in
kernels from undamaged compared to insect-damaged ears in years of heat and drought stress. These results
indicate that the interaction of biotic components, such as insects, are important to consider in developing crop
lines with adaptation to stress as this will help identify additional genes and their regulatory components
involved in heat and drought stress resistance that might otherwise be overlooked, and will likely be an
important strategy for the most effective development of climate stress-tolerant crops globally.

Duan, J. J., Schmude, J. M., Wang, X. Y., Watt, T. J., & Bauer, L. S. (2018). Host utilization, reproductive biology, and

development of the larval parasitoid Tetrastichus planipennisi as influenced by temperature: Implications for
biological control of the emerald ash borer in North America. Biological Control, 125, 50-56. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850493362608&doi=10.1016%2fj.biocontrol.2018.06.0
09&partneriD=408&md5=0519d790c4eea60dfd18d1ed288774ee. doi:10.1016/j.biocontrol.2018.06.009
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Abstract: The success of classical biological control programs depends in part on understanding climate effects
on introduced agents. Tetrastichus planipennisi Yang (Hymenoptera: Eulophidae), a larval endoparasitoid of
emerald ash borer (EAB), Agrilus planipennis Fairmaire (Coleoptera: Buprestidae), is being introduced to
EAB-invaded regions of the United States (USA) and Canada for biological control. To optimize regional release
strategies and increase efficiency of the EAB-biocontrol program, we determined the effects of five constant
temperatures from 15 °C to 35 °C on T. planipennisi parasitism rate, development, adult longevity, and
fecundity in EAB. Results showed a decrease in parasitoid development time from 139.8days at 15 °C to
26.3days at 30 °C, while no parasitoid eggs hatched at 35 °C. Parasitism rates, provisioned with an excess of
host larvae throughout their life, increased from 1.4% at 15 °C to 28% at 30 °C then declined to 0.5% at 35 °C.
Adult parasitoid longevity declined from 24 weeks at 15 °C to <2weeks at 35 °C. Fertility table analyses revealed
T. planipennisi net reproductive rate was highest at 25 °C, and intrinsic and finite rates of increase were highest
at 30 °C, suggesting 25-30 °C as optimal rearing temperatures for this parasitoid. Combining these results with
temperature data from climate zones of 3-7 in the USA, we predicted T. planipennisi can complete more than
one generation in all locations in these climatic zones, with more generations in warmer climates. Moreover,
our findings also suggest that despite the availability of suitable EAB larval stages for parasitism, releases of T.
planipennisi in early spring or late fall in cold climate zones may be suboptimal due to low temperatures, as
may mid-summer releases in hot climate zones due to high temperatures.

Duan, K., Caldwell, P. V., Sun, G., McNulty, S. G., Zhang, Y., Shuster, E., ... Bolstad, P. V. (2019). Data on projections of
surface water withdrawal, consumption, and availability in the conterminous United States through the 21st
century. Data in Brief, 23. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85062708876&doi=10.1016%2fj.dib.2019.103786&pa
rtnerlD=408md5=d30c643769200496b969cbf710f46947. doi:10.1016/j.dib.2019.103786
Research Tags: Water
Abstract: We report data on the projections of annual surface water demand and supply in the conterminous
United States at a high spatial resolution from 2010s to the end of the 21st century, including: 1) water
withdrawal and consumption in the water-use sectors of domestic, thermoelectric power generation, and
irrigation; 2) availability of surface water generated from local watershed runoff, accumulated from upstream
areas, and artificially transferred from other basins. These data were derived from the projected changes in
climate, population, energy structure, technology and water uses. These data are related to the original article
“Understanding the role of regional water connectivity in mitigating climate change impacts on surface water
supply stress in the United States” (Duan et al, 2019) [T].

Duan, K., Caldwell, P. V., Sun, G., McNulty, S. G., Zhang, Y., Shuster, E., . .. Bolstad, P. V. (2019). Understanding the role
of regional water connectivity in mitigating climate change impacts on surface water supply stress in the
United States. Journal of Hydrology, 570, 80-95. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850600959018&doi=10.1016%2fj.jhydrol.2019.01.011
&partnerlD=40&md5=3afc00c2e2157ece898b29816495201e. doi:10.1016/j.jhydrol.2019.01.011
Research Tags: Water
Abstract: Surface water supply for a watershed relies on local water generated from precipitation and water
connections with other watersheds. These connections are confined by topography and infrastructure, and
respond diversely to stressors such as climate change, population growth, increasing energy and water
demands. This study presents an integrative simulation and evaluation framework that incorporates the natural
and anthropogenic water connections (i.e., stream flows, inter-basin water transfers, water withdrawals and
return flows) among the 2099 8-digit Hydrologic Unit Code (HUC-8) watersheds across the conterminous
United States. The framework is then applied to investigate the potential impacts of changes in climate and
water use on regional water availability and water stress (the ratio of demand to supply). Our projections
suggest that highly water-stressed areas may expand from 14% to 18% and the stressed population would
increase from 19% to 24% by 2070-2099. Climate-change mitigation practices (e.g., energy structure reform,
technology innovation) could largely offset these trends by reducing demand and enhancing supply. At the
watershed scale, the spatially inhomogeneous responses to future changes suggest that regional water
connectivity could significantly buffer the potential stress escalations due to the redistribution of water

124



resources and diverse changes in consumptive uses and water supplies in different source areas. However, the
detrimental future changes (e.g., depleting river discharges, larger demands of water withdrawal) may
aggravate conflicts over water rights among regions and challenge our current water infrastructure system.
This study provides new insights into the critical role of regional water connectivity in water supply security,
and highlights the increasing need for integrated monitoring and management of water resources at various
spatial levels in a changing world.

Duan, K., Sun, G., Caldwell, P. V., McNulty, S. G., & Zhang, Y. (2018). Implications of Upstream Flow Availability for
Watershed Surface Water Supply across the Conterminous United States. Journal of the American Water
Resources Association, 54(3), 694-707. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85044351211&doi=10.1111%2f1752-1688.12644&pa
rtnerlD=408md5=2f777c81a40da9f9b32324889a1b5c1d. doi:10.1111/1752-1688.12644
Research Tags: Water
Abstract: Although it is well established that the availability of upstream flow (AUF) affects downstream water
supply, its significance has not been rigorously categorized and quantified at fine resolutions. This study aims to
fill this gap by providing a nationwide inventory of AUF and local water resource, and assessing their roles in
securing water supply across the 2,099 8-digit hydrologic unit code watersheds in the conterminous United
States (CONUS). We investigated the effects of river hydraulic connectivity, climate variability, and water
withdrawal, and consumption on water availability and water stress (ratio of demand to supply) in the past
three decades (i.e., 1981-2010). The results show that 12% of the CONUS land relied on AUF for adequate
freshwater supply, while local water alone was sufficient to meet the demand in another 74% of the area. The
remaining 14% highly stressed area was mostly found in headwater areas or watersheds that were isolated
from other basins, where stress levels were more sensitive to climate variability. Although the constantly
changing water demand was the primary cause of escalating/diminishing stress, AUF variation could be an
important driver in the arid south and southwest. This research contributes to better understanding of the
significance of upstream-downstream water nexus in regional water availability, and this becomes more crucial
under a changing climate and with intensified human activities.

Duan, K., Sun, G., McNulty, S. G, Caldwell, P. V., Cohen, E. C,, Sun, S., ... Zhang, Y. (2017). Future shift of the relative
roles of precipitation and temperature in controlling annual runoff in the conterminous United States.
Hydrology and Earth System Sciences, 21(11), 5517-5529. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85034030752&d0i=10.5194%2fhess-21-5517-2017&
partnerID=408md5=29c886e7cb32040589fbd28eed4d73a5. doi:10.5194/hess-21-5517-2017
Research Tags: Weather, Water
Abstract: This study examines the relative roles of climatic variables in altering annual runoff in the
conterminous United States (CONUS) in the 21st century, using a monthly ecohydrological model (the Water
Supply Stress Index model, WaSSI) driven with historical records and future scenarios constructed from 20
Coupled Model Intercomparison Project Phase 5 (CMIP5) climate models. The results suggest that precipitation
has been the primary control of runoff variation during the latest decades, but the role of temperature will
outweigh that of precipitation in most regions if future climate change follows the projections of climate models
instead of the historical tendencies. Besides these two key factors, increasing air humidity is projected to
partially offset the additional evaporative demand caused by warming and consequently enhance runoff.
Overall, the projections from 20 climate models suggest a high degree of consistency on the increasing trends
in temperature, precipitation, and humidity, which will be the major climatic driving factors accounting for
43-50, 20-24, and 16-23% of the runoff change, respectively. Spatially, while temperature rise is recognized as
the largest contributor that suppresses runoff in most areas, precipitation is expected to be the dominant factor
driving runoff to increase across the Pacific coast and the southwest. The combined effects of increasing
humidity and precipitation may also surpass the detrimental effects of warming and result in a hydrologically
wetter future in the east. However, severe runoff depletion is more likely to occur in the central CONUS as
temperature effect prevails.

Duan, K., Sun, G., Zhang, Y., Yahya, K., Wang, K., Madden, J. M., ... McNulty, S. G. (2017). Impact of air pollution
induced climate change on water availability and ecosystem productivity in the conterminous United States.
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Research Tags: Water

Abstract: Air pollution from greenhouse gases and atmospheric aerosols are the major driving force of climate
change that directly alters the terrestrial hydrological cycle and ecosystem functions. However, most current
Global Climate Models (GCMs) use prescribed chemical concentrations of limited species; they do not explicitly
simulate the time-varying concentrations of trace gases and aerosols and their impacts on climate change. This
study investigates the individual and combined impacts of climate change and air pollution on water
availability and ecosystem productivity over the conterminous US (CONUS). An ecohydrological model is driven
by multiple regional climate scenarios with and without taking into account the impacts of air pollutants on the
climate system. The results indicate that regional chemistry-climate feedbacks may largely offset the future
warming and wetting trends predicted by GCMs without considering air pollution at the CONUS scale.
Consequently, the interactions of air pollution and climate change are expected to significantly reduce water
availability by the middle of twenty-first century. On the other hand, the combined impact of climate change
and air pollution on ecosystem productivity is less pronounced, but there may still be notable declines in
eastern and central regions. The results suggest that air pollution could aggravate regional climate change
impacts on water shortage. We conclude that air pollution plays an important role in dffecting climate and thus
ecohydrological processes. Overlooking the impact of air pollution may cause evident overestimation of future
water availability and ecosystem productivity.

Duarte, H. F.,, Raczka, B. M., Ricciuto, D. M., Lin, J. C,, Koven, C. D., Thornton, P. E,, . . . Ehleringer, J. R. (2017). Evaluating
the Community Land Model (CLM4.5) at a coniferous forest site in northwestern United States using flux and
carbon-isotope measurements. Biogeosciences, 14(18), 4315-4340. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850305278678&d0oi=10.5194%2fbg-14-4315-2017&pa
rtnerlD=408md5=8289d5deee9c782e44a116109d0f853c. doi:10.5194/bg-14-4315-2017
Research Tags: Forestry, Weather
Abstract: Droughts in the western United States are expected to intensify with climate change. Thus, an
adequate representation of ecosystem response to water stress in land models is critical for predicting carbon
dynamics. The goal of this study was to evaluate the performance of the Community Land Model (CLM) version
4.5 against observations at an old-growth coniferous forest site in the Pacific Northwest region of the United
States (Wind River AmeriFlux site), characterized by a Mediterranean climate that subjects trees to water stress
each summer. CLM was driven by site-observed meteorology and calibrated primarily using parameter values
observed at the site or at similar stands in the region. Key model adjustments included parameters controlling
specific leaf area and stomatal conductance. Default values of these parameters led to significant
underestimation of gross primary production, overestimation of evapotranspiration, and consequently
overestimation of photosynthetic 13C discrimination, reflected in reduced 13C: 12C ratios of carbon fluxes and
pools. Adjustments in soil hydraulic parameters within CLM were also critical, preventing significant
underestimation of soil water content and unrealistic soil moisture stress during summer. After calibration, CLM
was able to simulate energy and carbon fluxes, leaf area index, biomass stocks, and carbon isotope ratios of
carbon fluxes and pools in reasonable agreement with site observations. Overall, the calibrated CLM was able
to simulate the observed response of canopy conductance to atmospheric vapor pressure deficit (VPD) and soil
water content, reasonably capturing the impact of water stress on ecosystem functioning. Both simulations and
observations indicate that stomatal response from water stress at Wind River was primarily driven by VPD and
not soil moisture. The calibration of the Ball-Berry stomatal conductance slope (mbb) at Wind River aligned
with findings from recent CLM experiments at sites characterized by the same plant functional type (needleleaf
evergreen temperate forest), despite significant differences in stand composition and age and climatology,
suggesting that CLM could benefit from a revised mbb value of 6, rather than the default value of 9, for this
plant functional type. Conversely, Wind River required a unique calibration of the hydrology submodel to
simulate soil moisture, suggesting that the default hydrology has a more limited applicability. This study
demonstrates that carbon isotope data can be used to constrain stomatal conductance and intrinsic water use
efficiency in CLM, as an alternative to eddy covariance flux measurements. It also demonstrates that carbon
isotopes can expose structural weaknesses in the model and provide a key constraint that may guide future
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model development.

Ducey, M. J., Woodall, C. W., & Bravo-Oviedo, A. (2017). Climate and species functional traits influence maximum live
tree stocking in the Lake States, USA. Forest Ecology and Management, 386, 51-61. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85007071256&doi=10.1016%2fj.foreco.2016.12.007&
partnerlD=40&md5=7da266ff26970631488fd26ec39315b8. doi:10.1016/j.foreco.2016.12.007
Research Tags: Forestry
Abstract: Quantifying the density of live trees in forest stands and partitioning it between species or other
stand components is critical for predicting forest dynamics and responses to management, as well as
understanding the impacts of stand composition and structure on productivity. As plant traits such as shade
tolerance have been proven to refine understanding of plant community dynamics, we extended a previous
model relating maximum stand density to wood specific gravity to incorporate shade tolerance as an additional
functional trait. Additionally, we included climatic variables that might influence ecological dynamics and
modulate species-specific traits, across a region and also potentially over time under climate change scenarios.
We used data from the USDA Forest Service, Forest Inventory and Analysis program for three states in the
northern United States (Minnesota, Wisconsin, and Michigan) that reflect strong gradients in climate and
species composition, to fit a maximum density model by quantile regression. The resulting strictly additive
density measure conforms well to both existing silvicultural guidance and to observed densities of monocultures
that lack such guidance. Wood specific gravity appears to interact with precipitation, while shade tolerance
interacts with temperature, in driving maximum density relationships. Our proposed maximum stand density
model is not only parsimonious for field application in management situations, but also empowers the
evaluation of the effects of future climate and tree range scenarios on forest management guidelines.

Duff, T. J,, Keane, R. E., Penman, T. D., & Tolhurst, K. G. (2017). Revisiting wildland fire fuel quantification methods: The
challenge of understanding a dynamic, biotic entity. Forests, 8(9). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850297415648d0oi=10.3390%2ff8090351&partner|D
=408md5=c88c17ff1ad99306485ec215c7081669. doi:10.3390/f8090351
Research Tags: Forestry, Weather
Abstract: Wildland fires are a function of properties of the fuels that sustain them. These fuels are themselves a
function of vegetation, and share the complexity and dynamics of natural systems. Worldwide, the requirement
for solutions to the threat of fire to human values has resulted in the development of systems for predicting fire
behaviour. To date, regional differences in vegetation and independent fire model development has resulted a
variety of approaches being used to describe, measure and map fuels. As a result, widely different systems have
been adopted, resulting in incompatibilities that pose challenges to applying research findings and fire models
outside their development domains. As combustion is a fundamental process, the same relationships between
fuel and fire behaviour occur universally. Consequently, there is potential for developing novel fuel assessment
methods that are more broadly applicable and allow fire research to be leveraged worldwide. Such a movement
would require broad cooperation between researchers and would most likely necessitate a focus on universal
properties of fuel. However, to truly understand fuel dynamics, the complex biotic nature of fuel would also
need to remain a consideration—particularly when looking to understand the effects of altered fire regimes or
changing climate.

Dugan, A. J,, Birdsey, R, Healey, S. P, Pan, Y., Zhang, F., Mo, G,, ... Dante-Wood, K. (2017). Forest sector carbon
analyses support land management planning and projects: assessing the influence of anthropogenic and
natural factors. Climatic Change, 144(2), 207-220. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850269182818&doi=10.1007%2fs10584-017-2038-5&
partnerlD=40&8&md5=0cffa0b63769af18b62e2d64694932d3. doi:10.1007/s10584-017-2038-5
Research Tags:

Abstract: Management of forest carbon stocks on public lands is critical to maintaining or enhancing carbon
dioxide removal from the atmosphere. Acknowledging this, an array of federal regulations and policies have
emerged that requires US National Forests to report baseline carbon stocks and changes due to disturbance
and management and assess how management activities and forest plans affect carbon stocks. To address
these requirements with the best-available science, we compiled empirical and remotely sensed data covering
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the National Forests (one fifth of the area of US forest land) and analyzed this information using a carbon
modeling framework. We demonstrate how integration of various data and models provides a comprehensive
evaluation of key drivers of observed carbon trends, for individual National Forests. The models in this
framework complement each other with different strengths: the Carbon Calculation Tool uses inventory data to
report baseline carbon stocks; the Forest Carbon Management Framework integrates inventory data,
disturbance histories, and growth and yield trajectories to report relative effects of disturbances on carbon
stocks; and the Integrated Terrestrial Ecosystem Carbon Model incorporates disturbance, climate, and
atmospheric data to determine their relative impacts on forest carbon accumulation and loss. We report results
for several National Forests across the USA and compare their carbon dynamics. Results show that recent
disturbances are causing some forests to transition from carbon sinks to sources, particularly in the West.
Meanwhile, elevated atmospheric carbon dioxide and nitrogen deposition are consistently increasing carbon
stocks, partially offsetting declines due to disturbances and aging. Climate variability introduces concomitant
interannual variability in net carbon uptake or release. Targeting forest disturbance and post-disturbance
regrowth s critical to management objectives that involve maintaining or enhancing future carbon
sequestration.

Dugan, A. J,, Birdsey, R., Mascorro, V. S., Magnan, M., Smyth, C. E., Olguin, M., & Kurz, W. A. (2018). A systems
approach to assess climate change mitigation options in landscapes of the United States forest sector.
Carbon Balance and Management, 13(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85053132876&doi=10.1186%2fs13021-018-0100-x&
partnerlD=40&md5=cae7c98797a6c04eecbdfIcdbfc5f1c2. doi:10.1186/513021-018-0100-x
Research Tags: Forestry
Abstract: Background
United States forests can contribute to national strategies for greenhouse gas reductions. The objective of this
work was to evaluate forest sector climate change mitigation scenarios from 2018 to 2050 by applying a
systems-based approach that accounts for net emissions across four interdependent components: (1) forest
ecosystem, (2) land-use change, (3) harvested wood products, and (4) substitution benefits from using wood
products and bioenergy. We assessed a range of land management and harvested wood product scenarios for
two case studies in the U.S: coastal South Carolina and Northern Wisconsin. We integrated forest inventory and
remotely-sensed disturbance data within a modelling framework consisting of a growth-and-yield driven
ecosystem carbon model; a harvested wood products model that estimates emissions from commodity
production, use and post-consumer treatment; and displacement factors to estimate avoided fossil fuel
emissions. We estimated biophysical mitigation potential by comparing net emissions from land management
and harvested wood products scenarios with a baseline (‘business as usual’) scenario.

Results

Baseline scenario results showed that the strength of the ecosystem carbon sink has been decreasing in the two
sites due to age-related productivity declines and deforestation. Mitigation activities have the potential to
lessen or delay the further reduction in the carbon sink. Results of the mitigation analysis indicated that
scenarios reducing net forest area loss were most effective in South Carolina, while extending harvest rotations
and increasing longer-lived wood products were most effective in Wisconsin. Scenarios aimed at increasing
bioenergy use either increased or reduced net emissions within the 32-year analysis timeframe.

Conclusions

It is critical to apply a systems approach to comprehensively assess net emissions from forest sector climate
change mitigation scenarios. Although some scenarios produced a benefit by displacing emissions from fossil
fuel energy or by substituting wood products for other materials, these benefits can be outweighed by increased
carbon emissions in the forest or product systems. Maintaining forests as forests, extending rotations, and
shifting commodities to longer-lived products had the strongest mitigation benefits over several decades.
Carbon cycle impacts of bioenergy depend on timeframe, feedstocks, and alternative uses of biomass, and
cannot be assumed carbon neutral.

Dumroese, R. K., Balloffet, N., Crockett, J. W., Stanturf, J. A, & Nave, L. E. (2019). A national approach to leverage the
benefits of tree planting on public lands. New Forests, 50(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85060538148&doi=10.1007%2fs11056-019-09703-2
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Research Tags: Forestry

Abstract: The number of global initiatives for forest restoration, and the scope of these initiatives, continues to
increase. An important tool for meeting objectives of these global initiatives is reforestation, achieved by
natural processes or by tree planting. Worldwide, organizations are challenged to most efficiently and
effectively direct resources to the most critical reforestation needs. Currently in the United States, the
reforestation efforts of the Department of Agriculture, Forest Service, are challenged by changes in policy,
funding, climate change, and mega-fires, to name a few, and identifying strategies for timely successful
reforestation at scale is needed. A 2016 conference brought together reforestation experts from across North
America to discuss potential benefits of reforestation activities in the face of mounting challenges from invasive
species, wildfires, diseases, and climate change. As a result of that effort, here we provide background on the
challenges confronting successful reforestation on lands managed by the Forest Service, and describe the six
manuscripts in this special issue and their foci: barriers to natural regeneration, when to actively plant trees or
not to ensure a heterogeneous landscape, ecological and economic concerns when reforestation is delayed,
employing traditional and novel silvicultural techniques in support of reforestation, leveraging reforestation to
improve resilience of species affected by introduced pests, and the potential carbon sequestration benefits of a
robust reforestation program.

Duncanson, L., Huang, W., Johnson, K., Swatantran, A., McRoberts, R. E., & Dubayah, R. (2017). Implications of
allometric model selection for county-level biomass mapping. Carbon Balance and Management, 12(1).
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85031670035&doi=10.1186%2fs13021-017-0086-9&
partnerlD=40&8&md5=72327d8d12ff1c112a29452e6136607c. doi:10.1186/s13021-017-0086-9
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Abstract: Background
Carbon accounting in forests remains a large area of uncertainty in the global carbon cycle. Forest
aboveground biomass is therefore an attribute of great interest for the forest management community, but the
accuracy of aboveground biomass maps depends on the accuracy of the underlying field estimates used to
calibrate models. These field estimates depend on the application of allometric models, which often have
unknown and unreported uncertainties outside of the size class or environment in which they were developed.
Results
Here, we test three popular allometric approaches to field biomass estimation, and explore the implications of
allometric model selection for county-level biomass mapping in Sonoma County, California. We test three
allometric models: Jenkins et al. (For Sci 49(1): 12-35, 2003), Chojnacky et al. (Forestry 87(1): 129-151, 2014)
and the US Forest Service’s Component Ratio Method (CRM). We found that Jenkins and Chojnacky models
perform comparably, but that at both a field plot level and a total county level there was a ~ 20% difference
between these estimates and the CRM estimates. Further, we show that discrepancies are greater in high
biomass areas with high canopy covers and relatively moderate heights (25-45 m). The CRM models, although
on average ~ 20% lower than Jenkins and Chojnacky, produce higher estimates in the tallest forests samples (>
60 m), while Jenkins generally produces higher estimates of biomass in forests < 50 m tall. Discrepancies do not
continually increase with increasing forest height, suggesting that inclusion of height in allometric models is
not primarily driving discrepancies. Models developed using all three allometric models underestimate high
biomass and overestimate low biomass, as expected with random forest biomass modeling. However, these
deviations were generally larger using the Jenkins and Chojnacky allometries, suggesting that the CRM
approach may be more appropriate for biomass mapping with lidar.

Conclusions

These results confirm that allometric model selection considerably impacts biomass maps and estimates, and
that allometric model errors remain poorly understood. Our findings that allometric model discrepancies are
not explained by lidar heights suggests that allometric model form does not drive these discrepancies. A better
understanding of the sources of allometric model errors, particularly in high biomass systems, is essential for
improved forest biomass mapping.

Dunn, C. J,, Thompson, M. P,, & Calkin, D. E. (2017). A framework for developing safe and effective large-fire response
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in a new fire management paradigm. Forest Ecology and Management, 404, 184-196. Retrieved from
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Abstract: The impacts of wildfires have increased in recent decades because of historical forest and fire
management, a rapidly changing climate, and an increasingly populated wildland urban interface. This
increasingly complex fire environment highlights the importance of developing robust tools to support
risk-informed decision making. While tools have been developed to aid fire management, few have focused on
large-fire management and those that have typically simplified the decision environment such that they are
not operationally relevant. Additionally, fire managers need to be able to evaluate alternative response
strategies that lead to tradeoff analyses balancing fire impacts, responder exposure, financial and resource
investments, and probability of success. In this review, we describe limitations in existing operational research
models from the perspective of large fire management decisions. We identify a broader set of objectives,
decisions and constraints to be integrated into the next generation operational research models. Including these
changes would support evaluation of a suite of response options and the efficient resource packages necessary
to achieve response objectives, aiding decision maker’s ability to minimize responder exposure while reducing
the social, ecological and economic impacts of wildfires. We follow with a proposed framework for expanding
current large fire decision support systems, and conclude by briefly highlighting critical research needs and
organizational changes necessary to create and implement these tools and overcome the negative
consequences of positive feedbacks derived from historical and current wildfire management policies and
strategies.

Duran, J., Morse, J. L, Rodriguez, A.,, Campbell, J. L, Christenson, L. M., Driscoll, C. T., . . . Groffman, P. M. (2017).
Differential sensitivity to climate change of C and N cycling processes across soil horizons in a northern
hardwood forest. Soil Biology and Biochemistry, 107, 77-84. Retrieved from
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Abstract: Climate of the northern hardwood forests of North America will become significantly warmer in the
coming decades. Associated increases in soil temperature, decreases in water availability and changes in winter
snow pack and soll frost are likely to affect soil carbon (C) and nitrogen (N) cycling. Most studies of the effects
of climate change on soil function have focused on the upper-organic part of the soil profile (e.g., forest floor),
and little is known about effects on deeper mineral soil horizons. We exploited an elevation/orientation
gradient at the Hubbard Brook Experimental Forest (New Hampshire, USA) to evaluate how variation in
climate, similar to that projected to occur over the next 50-100 years, affects soil C and N pools and
transformation rates in different soil horizons of northern hardwood forests. Lower elevation, south-facing plots
with higher soil temperature, less soil moisture and snow, and increased frequency of soil freeze/thaw events
had less soil inorganic N content and lower potential net N mineralization rates compared to higher elevation,
north facing plots. These differences in N pools and fluxes were consistent for all soil horizons, but sensitivity to
climate variation increased with soil depth, confirming that assessments of climate change effects that do not
consider variation throughout the soil profile are likely to be incomplete and potentially inaccurate. Nitrogen
cycling processes were more sensitive to climate variation than C cycling processes, suggesting a decoupling of
C and N cycles in coming decades, with important implications for ecosystem function. Soil processes showed
greater sensitivity to climate variation in summer than in spring, and in the warmer and less snowy year of
sampling, suggesting that the effects of climate change might become more pronounced as temperatures
increase and snow fall and water availability decrease in the coming decades.

Duveneck, M. J,, Thompson, J. R., Gustafson, E. J,, Liang, Y., & de Bruijn, A. M. G. (2017). Recovery dynamics and climate
change effects to future New England forests. Landscape Ecology, 32(7), 1385-1397. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-849780872548d0oi=10.1007%2fs10980-016-0415-5&
partnerlD=40&md5=a1dcc7ac0eb379a4cd76e8eb4c0c9c51. doi:10.1007/s10980-016-0415-5
Research Tags: Forestry
Abstract: Context
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Forests throughout eastern North America continue to recover from broad-scale intensive land use that peaked
in the nineteenth century. These forests provide essential goods and services at local to global scales. It is
uncertain how recovery dynamics, the processes by which forests respond to past forest land use, will continue
to influence future forest conditions. Climate change compounds this uncertainty.

Objectives

We explored how continued forest recovery dynamics affect forest biomass and species composition and how
climate change may alter this trajectory.

Methods

Using a spatially explicit landscape simulation model incorporating an ecophysiological model, we simulated
forest processes in New England from 20170 to 2710. We compared forest biomass and composition from
simulations that used a continuation of the current climate to those from four separate global circulation
models forced by a high emission scenario (RCP 8.5).

Results

Simulated forest change in New England was driven by continued recovery dynamics; without the influence of
climate change forests accumulated 34 % more biomass and succeed to more shade tolerant species; Climate
change resulted in 82 % more biomass but just nominal shifts in community composition. Most tree species
increased AGB under climate change.

Conclusions

Continued recovery dynamics will have larger impacts than climate change on forest composition in New
England. The large increases in biomass simulated under all climate scenarios suggest that climate regulation
provided by the eastern forest carbon sink has potential to continue for at least a century.

A., Mellmann-Brown, S., & Gurrieri, J. T. (2018). Potential effects of climate change on riparian areas,
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Abstract: Riparian areas, wetlands, and groundwater-dependent ecosystems, which are found at all elevations
throughout the Blue Mountains, comprise a small portion of the landscape but have high conservation value
because they provide habitat for diverse flora and fauna. The effects of climate change on these special habitats
may be especially profound, due to altered snowpack and hydrologic regimes predicted to occur in the near
future. The functionality of many riparian areas is currently compromised by water diversions and livestock
grazing, which reduces their resilience to additional stresses that a warmer climate may bring. Areas associated
with springs and small streams will probably experience near-term changes, and some riparian areas and
wetlands may decrease in size over time. A warmer climate and reduced soil moisture could lead to a transition
from riparian hardwood species to more drought tolerant conifers and shrubs. Increased frequency and spatial
extent of wildfire spreading from upland forests could also affect riparian species composition. The specific
effects of climate change will vary, depending on local hydrology (especially groundwater), topography,
streamside microclimates, and current conditions and land use.

T., & Drewnowski, A. (2017). Overview: Food and nutrition security. In Sustainable Nutrition in a Changing
World (pp. 3-24).
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No Abstract (Book): This book is the first of its kind to tackle in detail the nutritional requirements of the
industrialized, so-called developed world. It discusses the link between socio-economic status and food security,
focusing especially on the relationship between income and food security in different age groups. The authors
calculate the actual levels of essential micronutrients delivered by current dietary patterns, identifying
important shortfalls in the provision of key micronutrients, and elucidate the public health consequences of
nutrition insecurity. Finally, the authors discuss future approaches for ensuring nutrition security on the basis of
three pillars: access, availability and nutritional value. The approaches advocated in this ground-breaking
publication will allow all people, irrespective of age and social status, to have access to a safe and nutritious
diet. Key stakeholders such as legislators, government, academia and industry, as well as consumers
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themselves, all have important roles to play in making this a reality.
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https://www.scopus.com/inward/record.uri?eid=2-s2.0-850371577308doi=10.1002%2feco.1897&partner|D=
408md5=cc50889668fa8429d67ef5eac352432d. doi:10.1002/eco.1897

Research Tags: Soil, Forestry

Abstract: Soil moisture varies within landscapes in response to vegetative, physiographic, and climatic drivers,
which makes quantifying soil moisture over time and space difficult. Nevertheless, understanding soil moisture
dynamics for different ecosystems is critical, as the amount of water in a soil determines a myriad ecosystem
services and processes such as net primary productivity, runoff, microbial decomposition, and soil fertility. We
investigated the patterns and variability in in situ soil moisture measurements converted to plant-available
water across time and space under different vegetative cover types and topographic positions at the Marcell
Experimental Forest (Minnesota, USA). From 0- to 228.6-cm soil depth, plant-available water was significantly
higher under the hardwoods (12%), followed by the aspen (8%) and red pine (5%) cover types. Across the same
solil depth, toeslopes were wetter (mean plant-available water = 10%) than ridges and backslopes (mean
plant-available water was 8%), although these differences were not statistically significant (p < .05). Using a
mixed model of fixed and random effects, we found that cover type, soil texture, and time were related to
plant-available water and that topography was not significantly related to plant-available water within this
low-relief landscape. Additionally, during the 3-year monitoring period, red pine and quaking aspen sites
experienced plant-available water levels that may be considered limiting to plant growth and function. Given
that increasing temperatures and more erratic precipitation patterns associated with climate change may result
in decreased soil moisture in this region, these species may be sensitive and vulnerable to future shifts in
climate.

M., Stevens, J. T., Sperling, O., Orozco, J., North, M. P., & Zwieniecki, M. A. (2018). Extreme mid-winter drought
weakens tree hydraulic—carbohydrate systems and slows growth. New Phytologist, 219(1), 89-97. Retrieved
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Abstract: Rising temperatures and extended periods of drought compromise tree hydraulic and carbohydrate
systems, threatening forest health globally. Despite winter's biological significance to many forests, the effects
of warmer and dryer winters on tree hydraulic and carbohydrate status have largely been overlooked.

Here we report a sharp and previously unknown decline in stem water content of three conifer species during
California's anomalous 2015 mid-winter drought that was followed by dampened spring starch accumulation.
Recent precipitation and seasonal vapor pressure deficit (VPD) anomaly, not absolute VPD, best predicted the
hydraulic patterns observed.

By linking relative water content and hydraulic conductivity (Kh), we estimated that stand-level Kh declined by
52% during California's 2015 mid-winter drought, followed by a 50% reduction in spring starch accumulation.
Further examination of tree increment records indicated a concurrent decline of growth with rising mid-winter,
but not summer, VPD anomaly.

Thus, our findings suggest a seasonality to tree hydraulic and carbohydrate declines, with consequences for
annual growth rates, raising novel physiological and ecological questions about how rising winter temperatures
will affect forest vitality as climate changes.
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forecasting tools for agricultural nutrient management. Journal of Environmental Quality, 46(6), 1257-1269.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85027570406&doi=10.2134%2fjeq2016.09.0377&par
tnerlD=40&md5=b44ea85370aeb3e5191bd884f1f65080. doi:10.2134/jeq2016.09.0377

Research Tags: Crops

Abstract: The advent of real-time, short-term farm management tools is motivated by the need to protect
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water quality above and beyond the general guidance offered by existing nutrient management plans.
Advances in high-performance computing and hydrologic or climate modeling have enabled rapid
dissemination of real-time information that can assist landowners and conservation personnel with short-term
management planning. This paper reviews short-term decision support tools for agriculture that are under
various stages of development and implementation in the United States: (i) Wisconsin’s Runoff Risk Advisory
Forecast (RRAF) System, (i) New York’s Hydrologically Sensitive Area Prediction Tool, (iii) Virginia’s Saturated
Area Forecast Model, (iv) Pennsylvania’s Fertilizer Forecaster, (v) Washington's Application Risk Management
(ARM) System, and (vi) Missouri’s Design Storm Notification System. Although these decision support tools differ
in their underlying model structure, the resolution at which they are applied, and the hydroclimates to which
they are relevant, all provide forecasts (range 24—120 h) of runoff risk or soil moisture saturation derived from
National Weather Service Forecast models. Although this review highlights the need for further development of
robust and well-supported short-term nutrient management tools, their potential for adoption and ultimate
utility requires an understanding of the appropriate context of application, the strategic and operational needs
of managers, access to weather forecasts, scales of application (e.g., regional vs. field level), data requirements,
and outreach communication structure.

Ebi, K. L., & Ziska, L. H. (2018). Increases in atmospheric carbon dioxide: Anticipated negative effects on food quality.
PLoS Medicine, 15(7). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85051105011&doi=10.1371%2fjournal.pmed.100260
O0&partnerlD=40&md5=849a8c067cf6a9124eb51eeef59f8dc4. doi:10.1371/journal.pmed.1002600
Research Tags: Crops, Nutrition
Abstract: Higher atmospheric concentrations of carbon dioxide (COZ2) increase the growth of cereal crops.

At the same time, CO2 decreases the nutritional value of key staple crops, particularly rice and wheat, by
lowering concentrations of protein, micronutrients, and B vitamins.

From 2075-2050, elevated CO2 could result in an additional 125.8 million disability-adjusted life-years (95%
credible interval [Crl] 113.6-138.9) globally, attributable to a greater burden of infectious diseases, diarrhea,
and anemia.

Impacts are projected to be greater in countries in the Southeast Asia and African regions.

Implementing strategies to reduce greenhouse gas emissions could avert as much as 48.2% (95% Crl 47.8—-48.5)
of the health burden, compared with traditional public health interventions that could avert about 26.6% (95%
Crl 23.8-29.6).

Edwards, B. L., Allen, S. T, Braud, D. H., & Keim, R. F. (2019). Stand density and carbon storage in cypress-tupelo
wetland forests of the Mississippi River delta. Forest Ecology and Management, 441, 106-114. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85063295341&doi=10.1016%2fj.foreco.2019.03.046 &
partnerlD=408md5=83c0b22582dd6d7cb47ccb4b783dc4d6. doi:10.1016/j.foreco.2019.03.046
Research Tags: Forestry, Water
Abstract: Forested wetlands play a vital role in the coastal zone, but their vulnerability to coastal change—and
the impact to high-value ecosystem services—is not as well established as that of more seaward systems such
as saltmarsh and mangroves. To address this need, we develop field-based stand density classes, then classify
baldcypress-water tupelo (Taxodium distichum (L.) Rich var. distichum; Nyssa aquatica L.) stand density on the
Mississippi River delta using a multitemporal ordination of reflectance from Landsat Thematic Mapper imagery.
Approximately 29, 50, and 21% of forest was classified as full canopy, intermediate, and open canopy,
respectively. We estimate stand-level live-stem carbon stocks and annual accumulation rates of 96, 67, and
39t-C ha-1and 1.9, 1.4 and 0.8t-C ha-1 yr-1 for full-canopy, intermediate, and open-canopy forest,
respectively. Regional live-stem carbon stocks are ~69t-C ha-1, and total carbon and annual increment for all
forest analyzed are ~17 Mt-C and ~0.34 Mt-C yr-1. Much of the cypress-tupelo forest on the delta stores
carbon at rates significantly below the potential of fully stocked stands, yet overall rates of accumulation are
comparable to other forest types and coastal systems. Delta-wide, there is a well-defined coastward gradient of
stand density, which has important implications for the future of deltaic forests and their ecosystem services.
The similarities between forest density gradients and well-documented marsh loss patterns in the region
suggest that the same processes driving coastal marsh loss—relative sea level rise exacerbated by human
activity—are likely responsible for a second, more gradual interface of land loss at the marsh-forest boundary.
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Results highlight the potential response of coastal forests to continued environmental change—and associated
impacts to the carbon cycle—and provide a baseline for detecting future change to forests on the Mississippi
River delta.

Edwards, B. L, Webb, N. P., Brown, D. P,, Elias, E., Peck, D. E., Pierson, F. B, . .. Herrick, J. E. (2019). Climate change
impacts on wind and water erosion on US rangelands. Journal of Soil and Water Conservation, 74(4), 405-418.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850687348628&doi=10.2489%2fjswc.74.4.4058partne
rID=40&md5=45f12b5737bf06a16fd00fc0f15cdcc8. doi:10.2489/jswc.74.4.405
Research Tags: Grassland, Soil
Abstract: Soil erosion by water and wind in US rangelands has serious implications for rangeland health and
food security and poses significant hazards to human health and communities. Accordingly, understanding how
future climate change may impact soil erosion is critical for developing appropriate management strategies
that mitigate negative impacts to the extent practical and potentially build resilience. Here, we review potential
impacts of climate change on controls of erosion in US rangelands and discuss potential erosion responses.
Projected climate changes are expected to have regionally variable effects on important controls of erosion,
especially vegetation cover; community composition; frequency, magnitude, and geographical range of fire
disturbance; and high intensity, erosive weather events, all of which have the potential to increase rangeland
vulnerability to erosion. We identify knowledge gaps relevant to these controls and discuss management
considerations to address climate change impacts to soil erosion concerns for US rangelands. In order to
improve resilience and the efficacy of climate change adaptation, we recommend that existing monitoring data
be used to create assessments of vulnerability, that soil erosion should be explicitly included in management
benchmarks and decision support tools, and that no-regrets management options be implemented in
anticipation of future impacts.

Ehrhardt, F.,, Soussana, J. F., Bellocchi, G., Grace, P., McAuliffe, R, Recous, S., ... Zhang, Q. (2018). Assessing
uncertainties in crop and pasture ensemble model simulations of productivity and N<inf>2</inf>O
emissions. Global Change Biology, 24(2), €603-e616. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850413412428doi=10.1111%2fgcb.13965&partnerID
=408md5=347b22604cb55b1a27ce8b2eca770967. doi:10.1111/gcb.13965
Research Tags: Crop, Livestock, Research
Abstract: Simulation models are extensively used to predict agricultural productivity and greenhouse gas
emissions. However, the uncertainties of (reduced) model ensemble simulations have not been assessed
systematically for variables affecting food security and climate change mitigation, within multi-species
agricultural contexts. We report an international model comparison and benchmarking exercise, showing the
potential of multi-model ensembles to predict productivity and nitrous oxide (N20) emissions for wheat, maize,
rice and temperate grasslands. Using a multi-stage modelling protocol, from blind simulations (stage 1) to
partial (stages 2—4) and full calibration (stage 5), 24 process-based biogeochemical models were assessed
individually or as an ensemble against long-term experimental data from four temperate grassland and five
arable crop rotation sites spanning four continents. Comparisons were performed by reference to the
experimental uncertainties of observed yields and N20 emissions. Results showed that across sites and
crop/grassland types, 23%-40% of the uncalibrated individual models were within two standard deviations (SD)
of observed yields, while 42 (rice) to 96% (grasslands) of the models were within 1 SD of observed N20
emissions. At stage 1, ensembles formed by the three lowest prediction model errors predicted both yields and
N20 emissions within experimental uncertainties for 44% and 33% of the crop and grassland growth cycles,
respectively. Partial model calibration (stages 2—4) markedly reduced prediction errors of the full model
ensemble E-median for crop grain yields (from 36% at stage 1 down to 4% on average) and grassland
productivity (from 44% to 27%) and to a lesser and more variable extent for N20 emissions. Yield-scaled N20O
emissions (N20 emissions divided by crop yields) were ranked accurately by three-model ensembles across crop
species and field sites. The potential of using process-based model ensembles to predict jointly productivity and
N20 emissions at field scale is discussed.

Eidson, E. L, Mock, K. E., & Bentz, B. J. (2018). Low offspring survival in mountain pine beetle infesting the resistant
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Great Basin bristlecone pine supports the preference-performance hypothesis. PLoS ONE, 13(5). Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850463644628doi=10.1371%2fjournal.pone.0196732
&partnerlD=40&md5=a3bd2fd125a95f0ab073f5ec0f2af68c. doi:10.1371/journal.pone.0196732

Research Tags: Forestry, Wildlife

Abstract: The preference-performance hypothesis states that ovipositing phytophagous insects will select host
plants that are well-suited for their offspring and avoid host plants that do not support offspring performance
(survival, development and fitness). The mountain pine beetle (Dendroctonus ponderosae), a native insect
herbivore in western North America, can successfully attack and reproduce in most species of Pinus throughout
its native range. However, mountain pine beetles avoid attacking Great Basin bristlecone pine (Pinus longaeva),
despite recent climate-driven increases in mountain pine beetle populations at the high elevations where Great
Basin bristlecone pine grows. Low preference for a potential host plant species may not persist if the plant
supports favorable insect offspring performance, and Great Basin bristlecone pine suitability for mountain pine
beetle offspring performance is unclear. We infested cut bolts of Great Basin bristlecone pine and two
susceptible host tree species, limber (P. flexilis) and lodgepole (P. contorta) pines with adult mountain pine
beetles and compared offspring performance. To investigate the potential for variation in offspring performance
among mountain pine beetles from different areas, we tested beetles from geographically-separated
populations within and outside the current range of Great Basin bristlecone pine. Although mountain pine
beetles constructed galleries and laid viable eggs in all three tree species, extremely few offspring emerged from
Great Basin bristlecone pine, regardless of the beetle population. Our observed low offspring performance in
Great Basin bristlecone pine corresponds with previously documented low mountain pine beetle attack
preference. A low preference-low performance relationship suggests that Great Basin bristlecone pine resistance
to mountain pine beetle is likely to be retained through climate-driven high-elevation mountain pine beetle
outbreaks.

Eigenbrode, S. D., Patrick Binns, W., & Huggins, D. R. (2018). Confronting climate change challenges to dryland cereal
production: A call for collaborative, transdisciplinary research, and producer engagement. Frontiers in Ecology
and Evolution, 5(JAN). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85040521591&doi=10.3389%2ffevo.2017.00164&par
tnerlD=40&md5=20d363dbd37465858bf8f6ab22b55f46. doi:10.3389/fevo.2017.00164
Research Tags: Crops
Abstract: Semi-arid cereal systems face challenges worldwide that are driven by ongoing and projected
climate change. These challenges include ensuring cropping system resilience and productivity under changing
water and temperature regimes while reversing soil degradation, reducing crop susceptibility to pests,
pathogens and weed competition, and exploiting genetic resources to develop cultivars with resilience to
climate stresses and improved compatibility with cropping system innovations. Meeting these interdependent
challenges requires transdisciplinary efforts that integrate knowledge across many scientific domains. The
USDA-NIFA-funded coordinated agricultural project, “Regional Approaches to Climate Change for Pacific
Northwest Agriculture” (REACCH), employed this transdisciplinary approach to address climate change and
sustainability challenges for rain-fed cereal-based systems in the semi-arid intermountain Pacific Northwest. To
engage with and contribute to similar efforts globally, REACCH sponsored a workshop “Transitioning Cereal
Systems to Adapt to Climate Change” (TCSACC) in November 2015. Participants from 17 countries and five
continents with expertise in agronomy, crop physiology, crop modeling, crop protection, breeding and genetics,
sociology and economics shared their perspectives, successes, and challenges to achieving transdisciplinary
research integration for semi-arid cereal systems under changing climates. Conference goals were to: (1)
strengthen the global network of researchers addressing climate change effects on semi-arid cereal-based
systems, (2) share the approaches to achieving transdisciplinary collaboration to advance climate change
resilience in cereal systems, and (3) identify the elements of a collaborative research agenda that are needed to
advance global food security in the twenty-first century. This paper distills the conference themes and
summarizes the calls to action that were discussed: Establish coordinated, large scale, transdisciplinary efforts;
Consider Genetic x Environment x Management x Social system (G x E x M x §) interactions; Integrate social,
economic, and biophysical science, and engineering; Improve integration among knowledge communities;
Consider global context of production systems,; Develop more inclusive cropping system models; Enable
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comprehensive data management and data sharing, Include landscape and ecosystem services perspectives;
Establish and support existing global collaboration networks.

Elhakeem, M., Papanicolaou, A. N. T., Wilson, C. G., Chang, Y. J.,, Burras, L, Abban, B., ... Wills, S. (2018). Understanding
saturated hydraulic conductivity under seasonal changes in climate and land use. Geoderma, 315, 75-87.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85037539432&doi=10.1016%2fj.geoderma.2017.11.0
11&partnerID=40&md5=eef72bede52dff5e3b8bff26cb83be89. doi:10.1016/j.geoderma.2017.11.011
Research Tags: Soil, Weather
Abstract: The goal of this study was to understand better the co-play of intrinsic soil properties and extrinsic
factors of climate and management in the estimation of saturated hydraulic conductivity (Ksat) in intensively
managed landscapes. For this purpose, a physically-based, modeling framework was developed using
hydro-pedotransfer functions (PTFs) and watershed models integrated with Geographic Information System
(GIS) modules. The integrated models were then used to develop Ksat maps for the Clear Creek, lowa watershed
and the state of lowa. Four types of saturated hydraulic conductivity were considered, namely the baseline (Kb),
the bare (Kbr), the effective with no-rain (Ke-nr) and the effective (Ke) in order to evaluate how management
and seasonality affect Ksat spatiotemporal variability. Kb is dictated by soil texture and bulk density, whereas
Kbr, Ke-nr, and Ke are driven by extrinsic factors, which vary on an event to seasonal time scale, such as
vegetation cover, land use, management practices, and precipitation. Two seasons were selected to
demonstrate Ksat dynamics in the Clear Creek watershed, IA and the state of lowa, specifically, the months of
October and April that corresponded to the before harvesting and before planting conditions, respectively.
Statistical analysis of the Clear Creek data showed that intrinsic soil properties incorporated in Kb do not reflect
the degree of soil surface disturbance due to tillage and raindrop impact. Additionally, vegetation cover
affected the infiltration rate. It was found that the use of Kb instead of Ke in water balance studies can lead to
an overestimation of the amount of water infiltrated in agricultural watersheds by a factor of two. Therefore,
we suggest herein that Ke is both the most dynamic and representative saturated hydraulic conductivity for
intensively managed landscapes because it accounts for the contributions of land cover and management, local
hydropedology and climate condition, which all affect the soil porosity and structure and hence, Ksat.

Elias, E., Reyes, J., Steele, C., & Rango, A. (2018). Diverse landscapes, diverse risks: synthesis of the special issue on
climate change and adaptive capacity in a hotter, drier Southwestern United States. Climatic Change, 148(3),
339-353. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850476635338&d0i=10.1007%2fs10584-018-2219-x&
partnerlD=40&md5=e443498d1e8ff140590e203ea9328860. doi:10.1007/s10584-018-2219-x
Research Tags: Grassland
Abstract: Assessing regional-scale vulnerability of agricultural systems to climate change and variability is
vital in securing food and fiber systems, as well as sustaining rural livelihoods. Farmers, ranchers, and forest
landowners rely on science-based, decision-relevant, and localized information to maintain production,
ecological viability, and economic returns. This paper synthesizes the collection of research on the future of
agricultural production in the Southwestern United States. A variety of assessment methods indicate the diverse
impacts and risks across the Southwest, often related to water availability, which drives adaptive measures in
this region. Sector- or species-specific adaptive measures have long been practiced in this region and will
continue to be necessary to support agricultural production as a regional enterprise. Diversification of crop
selection and income source imparts climate resilience. Building upon biophysical vulnerability through
incorporating social and economic factors is critical to future adaptation planning efforts. The persistence and
adaptive capacity of agriculture in the water-limited Southwest serves as an instructive example for producers
outside the region expecting drier and warmer conditions and may offer solutions to reduce future climate
impacts.

Elias, E., Schrader, T. S., Abatzoglou, J. T., James, D., Crimmins, M., Weiss, J., & Rango, A. (2018). County-level climate
change information to support decision-making on working lands. Climatic Change, 148(3), 355-369.
Retrieved from
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partnerlD=408&md5=da0fd74f0f470adafe4955c182ce5ach. doi:10.1007/s10584-017-2040-y

Research Tags: Research

Abstract: Farmers, ranchers, and forest landowners across the USA make weather- and climate-related
management decisions at varying temporal and spatial scales, often with input from local experts like crop
consultants and cooperative extension (CE) personnel. In order to provide additional guidance to such
longer-term planning efforts, we developed a tool that shows statistically downscaled climate projections of
temperature and precipitation consolidated to the county level for the contiguous US. Using the county as a
fundamental mapping unit encourages the use of this information within existing institutional structures like
CE and other U.S. Department of Agriculture (USDA) programs. A “quick-look” metric based on the spatial
variability of climate within each county aids in the interpretation of county-level information. For instance,
relatively higher spatial variability within a county indicates that more localized information should be used to
support stakeholder planning. Changes in annual precipitation show a latitudinal dipole where increases are
projected for much of the northern US while declines are projected for counties across the southern US.
Seasonal shifts in county-level precipitation are projected nationwide with declines most evident in summer
months in most regions. Changes in the spatial variability of annual precipitation for most counties were less
than 10 mm, indicating fairly spatially homogenous midcentury precipitation changes at the county level
Annual and seasonal midcentury temperatures are projected to increase across the USA, with relatively low
change in the spatial variability (<0.3 °C) of temperature across most counties. The utility of these data is
shown for forage and almond applications, both indicating a potential decline in production in some future
years, to illustrate use of county-level seasonal projections in adaptation planning and decision-making.

Elliott, J., Glotter, M., Ruane, A. C,, Boote, K. J., Hatfield, J. L, Jones, J. W., . .. Foster, I. (2018). Characterizing agricultural
impacts of recent large-scale US droughts and changing technology and management. Agricultural Systems,
159, 275-281. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85025440335&doi=10.1016%2fj.agsy.2017.07.012&p
artnerlD=408md5=131db816c577df2ad84c0c5e5fa24028. doi:10.1016/j.agsy.2017.07.012
Research Tags: Weather
Abstract: Process-based agricultural models, applied in novel ways, can reproduce historical crop yield
anomalies in the US, with median absolute deviation from observations of 6.7% at national-level and 11% at
state-level. In seasons for which drought is the overriding factor, performance is further improved. Historical
counterfactual scenarios for the 1988 and 2012 droughts show that changes in agricultural technologies and
management have reduced system-level drought sensitivity in US maize production by about 25% in the
intervening years. Finally, we estimate the economic costs of the two droughts in terms of insured and
uninsured crop losses in each US county (for a total, adjusted for inflation, of $9 billion in 1988 and $21.6
billion in 2012). We compare these with cost estimates from the counterfactual scenarios and with crop
indemnity data where available. Model-based measures are capable of accurately reproducing the direct
agro-economic losses associated with extreme drought and can be used to characterize and compare events
that occurred under very different conditions. This work suggests new approaches to modeling, monitoring,
forecasting, and evaluating drought impacts on agriculture, as well as evaluating technological changes to
inform adaptation strategies for future climate change and extreme events.

Elsen, P. R, Monahan, W. B., & Merenlender, A. M. (2018). Global patterns of protection of elevational gradients in
mountain ranges. Proceedings of the National Academy of Sciences of the United States of America, 115(23),
6004-6009. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047977804&doi=10.1073%2fpnas.1720141115&pa
rtnerlD=408md5=66214bf010a745acc78043c79610296a. doi:10.1073/pnas.1720141115
Research Tags: Wildlife
Abstract: Protected areas (PAs) that span elevational gradients enhance protection for taxonomic and
phylogenetic diversity and facilitate species range shifts under climate change. We quantified the global
protection of elevational gradients by analyzing the elevational distributions of 44,155 PAs in 1,010 mountain
ranges using the highest resolution digital elevation models available. We show that, on average, mountain
ranges in Africa and Asia have the lowest elevational protection, ranges in Europe and South America have
intermediate elevational protection, and ranges in North America and Oceania have the highest elevational
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protection. We use the Convention on Biological Diversity’s Aichi Target 11 to assess the proportion of
elevational gradients meeting the 17% suggested minimum target and examine how different protection
categories contribute to elevational protection. When considering only strict PAs [International Union for
Conservation of Nature (IUCN) categories I-1V, n = 24,706], nearly 40% of ranges do not contain any PAs,
roughly half fail to meet the 17% target at any elevation, and ~75% fail to meet the target throughout >50%
of the elevational gradient. Observed elevational protection is well below optimal, and frequently below a null
model of elevational protection. Including less stringent PAs (IUCN categories V-VI and nondesignated PAs, n =
19,449) significantly enhances elevational protection for most continents, but several highly biodiverse ranges
require new or expanded PAs to increase elevational protection. Ensuring conservation outcomes for PAs with
lower IUCN designations as well as strategically placing PAs to better represent and connect elevational
gradients will enhance ecological representation and facilitate species range shifts under climate change.

Emel, S. L., Olson, D. H., Knowles, L. L., & Storfer, A. (2019). Comparative landscape genetics of two endemic torrent

Emmett,

salamander species, Rhyacotriton kezeri and R. variegatus: implications for forest management and species
conservation. Conservation Genetics, 20(4), 801-815. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85064343134&d0i=10.1007%2fs10592-019-01172-6
&partnerD=40&md5=90a48d623a5742a66ea34e5f56659%ebf. doi:10.1007/s10592-019-01172-6

Research Tags: Wildlife

Abstract: Comparative landscape genetic studies provide insights into whether relationships between
landscape features and patterns of spatial genetic structure differ among populations, species, habitat types,
and regions. For species with fragmented distributions, especially when management practices contribute to
fragmentation, tests of the factors structuring population connectivity are particularly important for
understanding continued risks. We determined levels of genetic diversity and tested the relationships of
landscape-scale vegetative, geographic, and climate variables with genetic distance in two congeneric, endemic
salamander species with status of concern. Using microsatellite data for 326 Rhyacotriton kezeri and 557
Rhyacotriton variegatus individuals collected from 17 to 29 localities, respectively, we implemented a model of
landscape resistance based on circuit theory. The northernmost portions of each species’ range is more
fragmented than areas to the south, leading to the prediction that these areas would have relatively lower
genetic diversity in response. Due to reliance of both species upon cold-water habitats, we predicted that
landscape variables maintaining cool, moist microhabitats would be correlated with gene flow. Genetic
structure was high overall and trended toward increasing with the proportion of the forested landscape. Based
on maximum likelihood population effects models across genetic clusters and species, land cover and roads
were the best predictors of genetic distance, even though the degree of fragmentation differed across each
species’ geographic range. Our results suggest that forest cover is essential for dispersal in these salamanders,
indicating negative effects of fragmentation resulting from timber harvest and other forest disturbances.

K. D., Renwick, K. M., & Poulter, B. (2018). Disentangling Climate and Disturbance Effects on Regional
Vegetation Greening Trends. Ecosystems. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850563595758d0i=10.1007%2fs10021-018-0309-2&
partnerID=40&md5=a3015d22e4ce0d408cecf5c0598b3fbb. doi:10.1007/s10021-018-0309-2

Research Tags: Forestry

Abstract: Productivity of northern latitude forests is an important driver of the terrestrial carbon cycle and is
already responding to climate change. Studies of the satellite-derived Normalized Difference Vegetation Index
(NDVI) for northern latitudes indicate recent changes in plant productivity. These detected greening and
browning trends are often attributed to a lengthening of the growing season from warming temperatures. Yet,
disturbance-recovery dynamics are strong drivers of productivity and can mask direct effects of climate change.
Here, we analyze 1-km resolution NDVI data from 1989 to 2014 for the northern latitude forests of the Greater
Yellowstone Ecosystem for changes in plant productivity to address the following questions: (1) To what degree
has greening taken place in the GYE over the past three decades? and (2) What is the relative importance of
disturbance and climate in explaining NDVI trends? We found that the spatial extents of statistically significant
productivity trends were limited to local greening and browning areas. Disturbance history, predominately fire
disturbance, was a major driver of these detected NDVI trends. After accounting for fire-, insect-, and
human-caused disturbances, increasing productivity trends remained. Productivity of northern latitude forests is
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generally considered temperature-limited; yet, we found that precipitation was a key driver of greening in the
GYE.

Endale, D. M., Potter, T. L, Strickland, T. C.,, & Bosch, D. D. (2017). Sediment-bound total organic carbon and total
organic nitrogen losses from conventional and strip tillage cropping systems. Soil and Tillage Research, 171,
25-34. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85018356084&doi=10.1016%2fj.still.2017.04.004&par
tnerlD=40&md5=a79295d1621e65ead119bbfe1fed08fe. doi:10.1016/j.still.2017.04.004
Research Tags: Soil, Crops
Abstract: Global carbon (C) and nitrogen (N) cycles are closely linked to erosion and hydrologic processes. By
reducing tillage erosion and runoff, sediment-bound C and N losses can be reduced. Published studies represent
only a few soll types and regions and rarely directly compare tillage practices. The objective of this study was to
quantify concentrations and sediment-bound total organic carbon (TOC) and nitrogen (TON) loads and
enrichment ratios in runoff from 0.2-ha fields in rotational cotton (Gossypium hirsutum L.)-peanut (Arachis
hypogea L.) production during a 7-yr study within a southeastern USA coastal plain landscape. The Ultisoils at
the study site have loamy sand to sandy loam texture surface horizons. The fields were in either continuous
conventional tillage (CT) or strip tillage (ST) and were at upper, middle, and lower landscape positions.
Sediment-bound TON and TOC concentrations were significantly greater from ST than CT fields as were the
TOC and TON enrichment ratios. However, due to greater surface runoff and sediment loss, TON and TOC
loads were significantly greater from CT than ST fields. The CT and ST loads were significantly different at the
upper and middle but not at the lower landscape position. Enrichment ratios, 14 to 19 for TON and 8 to 12 for
TOC, were several-fold greater than reported in the limited available literature, where studies focused on finer
textured surface soils. Our findings have highlighted the site-specific nature of erosion processes, how they
dffect sediment-bound C and N loss in agricultural landscapes, and how reducing tillage may impact sediment
C and N dynamics. The observed enrichment ratios can be used to modify or adjust values used in current
erosion models and improve their suitability for use in the region and elsewhere where surface soils have sandy
texture and when practices like ST are implemented.

Engeman, R. M, Laine, E.,, Allen, J., Preston, J., Pizzolato, W., Williams, B., . . . Teague, D. (2019). Invasive feral swine
damage to globally imperiled steephead ravine habitats and influences from changes in population control
effort, climate, and land use. Biodiversity and Conservation, 28(5), 1109-1127. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85061714099&doi=10.1007%2fs10531-019-01713-y
&partnerlD=40&md5=6948745933fe95c08b6666e7749b7659. doi:10.1007/s10531-019-01713-y
Research Tags: Wildlife
Abstract: Steephead ravines are unusual geological features primarily occurring in Florida’s panhandle, a
biodiversity hotspot. The unique habitats formed by steepheads are extremely valuable biodiversity resources
within this larger area of great biodiversity. Eglin Air Force Base (EAFB) is essential for global conservation of
steepheads because this vast area holds the greatest number under single ownership. Steepheads are
significantly threatened by feral swine rooting damage. A decade-long investigation of EAFB’s steepheads
assessed the following: (1) severity of swine damage to steepheads, (2) changing levels of swine control on
swine population and damage, (3) changing climatic conditions on damage, (4) changing military land use on
damage (5) bioeconomics of damage. Swine damage to 21 EAFB steepheads was assessed 5 times over 10
years. Swine populations were indexed 8 times. Damage and population estimates were related to control
effort, military land use, and climate variables to assess influences on damage levels. Monetary values were
applied to estimates of total damage across all steepheads. Full control staffing rapidly reduced feral swine
abundance and steephead damage. Reduced control staffing and reduced access from increased military
activities allowed population rebound and increased damage. Drought possibly increased susceptibility to
damage because steepheads provide a steady water source despite climatic circumstance. Estimated damage
values across EAFB’s steepheads (excluding other resources damaged) was 1.5-11.3 times more than annual
control costs. Effective swine control greatly reduces steephead damage. Technological advances may overcome
access issues from changing land use. Swine control is a cost-effective steephead conservation approach.

Ergliner, Y., Kumar, J., Hoffman, F. M,, Dalfes, H. N., & Hargrove, W. W. (2019). Mapping ecoregions under climate
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change: a case study from the biological ‘crossroads’ of three continents, Turkey. Landscape Ecology, 34(1),
35-50. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059347038&doi=10.1007%2fs10980-018-0743-8&
partnerlD=40&md5=66cbdb83d7c50f385c2b0db5bacb56ea. doi:10.1007/s10980-018-0743-8

Research Tags: Research

Abstract: Context

Besides climate change vulnerability, most ecosystems are under threat from a history of improper land-use
and conservation policies, yet there is little existing long-term ecological research infrastructure in Turkey. In
regions with no ecological networks across large landscapes, ecoregion concept offers opportunities for
characterizing the landscape under changing climate.

Objectives

Aim is to develop contemporary and future quantitative ecoregions for Turkey based on climate model outputs,
to identify climate change-sensitive areas of biodiversity and conservation significance, and to provide a
framework for a comprehensive ecological observatory network design.

Methods

Using Multivariate Spatio-Temporal Clustering and climate data contemporary and projected future
distributions of Turkey's ecoregions are delineated at several division levels.

Results

Turkey'’s contemporary ecoregions generally show a northward shift by the end of this century and the
lengthening of the growing season across the country, especially eastward and northward. The increase in
growing season length, along with the shift in precipitation seasonality and increasing growing season
precipitation, shape future conditions within the climate change-sensitive areas. Apart from transboundary
ecological and socioeconomic significance, these potentially vulnerable ecosystems also constitute the majority
of Turkey's biodiversity hotspots.

Conclusions

Our study marks the first ‘ecoregionalization’ study for Turkey based on both contemporary and future climate
scenarios. For countries like Turkey, where large-scale ecological networks have not been established, using
such quantitative methodology for delineation of optimal ecoclimatic regions, and for mapping environments
at risk from climate change provides an invaluable perspective for conservation planning strategies, and a
framework for a comprehensive ecological observatory network design.

Espeland, E. K., & Kettenring, K. M. (2018). Strategic plant choices can alleviate climate change impacts: A review.
Journal of Environmental Management, 222, 316-324. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047838038&doi=10.1016%2fj.jenvman.2018.05.042
&partnerlD=408md5=452c8e2369050551bb2d29debab0cdb6. doi:10.1016/j.jenvman.2018.05.042
Research Tags: Soil, Water
Abstract: Ecosystem-based adaptation (EbA) uses biodiversity and ecosystem services to reduce climate change
impacts to local communities. Because plants can alleviate the abiotic and biotic stresses of climate change,
purposeful plant choices could improve adaptation. However, there has been no systematic review of how
plants can be applied to alleviate effects of climate change. Here we describe how plants can modify climate
change effects by altering biological and physical processes. Plant effects range from increasing soil
stabilization to reducing the impact of flooding and storm surges. Given the global scale of plant-related
activities such as farming, landscaping, forestry, conservation, and restoration, plants can be selected
strategically—i.e., planting and maintaining particular species with desired impacts—to simultaneously restore
degraded ecosystems, conserve ecosystem function, and help alleviate effects of climate change. Plants are a
tool for EbA that should be more broadly and strategically utilized.

Evans, M., Kholod, N., Kuklinski, T., Denysenko, A., Smith, S. J.,, Staniszewski, A, ... Bond, T. C. (2017). Black carbon
emissions in Russia: A critical review. Atmospheric Environment, 163, 9-21. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019559946&doi=10.1016%2fj.atmosenv.2017.05.0
26&partneriD=40&md5=14264da299314ec6219caee31a52094c. doi:10.1016/j.atmosenv.2017.05.026
Research Tags: Emissions
Abstract: This study presents a comprehensive review of estimated black carbon (BC) emissions in Russia from
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a range of studies. Russia has an important role regarding BC emissions given the extent of its territory above
the Arctic Circle, where BC emissions have a particularly pronounced effect on the climate. We assess
underlying methodologies and data sources for each major emissions source based on their level of detalil,
accuracy and extent to which they represent current conditions. We then present reference values for each
major emissions source. In the case of flaring, the study presents new estimates drawing on data on Russia's
associated petroleum gas and the most recent satellite data on flaring. We also present estimates of organic
carbon (OC) for each source, either based on the reference studies or from our own calculations. In addition, the
study provides uncertainty estimates for each source. Total BC emissions are estimated at 688 Gg in 2014, with
an uncertainty range 401 Gg- 1453 Gg, while OC emissions are 9224 Gg with uncertainty ranging between
5596 Gg and 14,736 Gg. Wildfires dominated and contributed about 83% of the total BC emissions: however,
the effect on radiative forcing is mitigated in part by OC emissions. We also present an adjusted estimate of
Arctic forcing from Russia's BC and OC emissions. In recent years, Russia has pursued policies to reduce flaring
and limit particulate emissions from on-road transport, both of which appear to significantly contribute to the
lower emissions and forcing values found in this study.

Evans, M. E. K,, Gugger, P. F,, Lynch, A. M., Guiterman, C. H., Fowler, J. C,, Klesse, S., & Riordan, E. C. (2018).

Fabio, E.

Dendroecology meets genomics in the common garden: new insights into climate adaptation. New
Phytologist, 218(2), 401-403. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85044275612&doi=10.1111%2fnph.15094&partnerID
=408md5=e5134cbf8126294db0513cfea084f5ca. doi:10.1111/nph.15094

Research Tags: Research

Abstract: In this issue of New Phytologist (pp. 630-645), Housset et al. bring together old and new tools to
address an important global change problem: they combine a common garden experiment, association
genetics, and dendroecology to gauge the adaptation of trees to climate variation, laying the foundation for a
genotype-to-phenotype-level approach to managing forests of the future. Better anticipation and management
of the effects of climate change on forests qualifies as one of the grand scientific and natural resource
management challenges of the twenty-first century: among other ecosystem services, forests play an important
role in the global carbon cycle, having sequestered approximately 30% of the excess greenhouse gasses added
to the atmosphere by humans over the period 1959-2015 (Le Quéré et al, 2016). Trees are locally adapted with
respect to climate (as are all organisms), and risk becoming maladapted if the rate of climate change exceeds
their capacity to respond through migration, plasticity or in situ evolutionary adaptation. Maintaining key
ecosystem services provided by forests thus involves adaptation in two senses of the word: better understanding
the basis for evolutionary adaptation to climate in trees to help develop climate adaptation strategies — ie.
management actions that can be taken to mitigate the negative effects of climate change.

S., Volk, T. A, Miller, R. O,, Serapiglia, M. J., Gauch, H. G., Van Rees, K. C. J,, ... Smart, L. B. (2017). Genotype x
environment interaction analysis of North American shrub willow yield trials confirms superior performance
of triploid hybrids. GCB Bioenergy, 9(2), 445-459. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84960393547&doi=10.1111%2fgcbb.12344&partnerl
D=40&md5=a28c8e6bcee3e898aaf093119bb28b5e. doi:10.1111/gcbb.12344

Research Tags: Forestry

Abstract: Development of dedicated bioenergy crop production systems will require accurate yield estimates,
which will be important for determining many of the associated environmental and economic impacts of their
production. Shrub willow (Salix spp) is being promoted in areas of the USA and Canada due to its adaption to
cool climates and wide genetic diversity available for breeding improvement. Willow breeding in North America
is in an early stage, and selection of elite genotypes for commercialization will require testing across broad
geographic regions to gain an understanding of how shrub willow interacts with the environment. We analyzed
a dataset of first-rotation shrub willow yields of 16 genotypes across 10 trial environments in the USA and
Canada for genotype-by-environment interactions using the additive main effects and multiplicative
interactions (AMMI) model. Mean genotype yields ranged from 5.22 to 8.58 oven-dry Mg ha-1 yr—1. Analysis
of the main effect of genotype showed that one round of breeding improved yields by as much as 20% over
check cultivars and that triploid hybrids, most notably Salix viminalis x S. miyabeana, exhibited superior yields.
We also found important variability in genotypic response to environments, which suggests specific adaptability
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could be exploited among 16 genotypes for yield gains. Strong positive correlations were found between
environment main effects and AMMI parameters and growing environment temperatures. These findings
demonstrate yield improvements are possible in one generation and will be important for developing cultivar
recommendations and for future breeding efforts.

Faburay, B., LaBeaud, A. D., McVey, D. S., Wilson, W. C., & Richt, J. A. (2017). Current status of rift valley fever vaccine
development. Vaccines, 5(3). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850311015258&doi=10.3390%2fvaccines50300298&par
tnerID=40&md5=0b9656a50412df9b3780c896621313e4. doi:10.3390/vaccines5030029
Research Tags: Wildlife
Abstract: Rift Valley Fever (RVF) is a mosquito-borne zoonotic disease that presents a substantial threat to
human and public health. It is caused by Rift Valley fever phlebovirus (RVFV), which belongs to the genus
Phlebovirus and the family Phenuiviridae within the order Bunyavirales. The wide distribution of competent
vectors in non-endemic areas coupled with global climate change poses a significant threat of the
transboundary spread of RVFV. In the last decade, an improved understanding of the molecular biology of
RVFV has facilitated significant progress in the development of novel vaccines, including DIVA (differentiating
infected from vaccinated animals) vaccines. Despite these advances, there is no fully licensed vaccine for
veterinary or human use available in non-endemic countries, whereas in endemic countries, there is no clear
policy or practice of routine/strategic livestock vaccinations as a preventive or mitigating strategy against
potential RVF disease outbreaks. The purpose of this review was to provide an update on the status of RVF
vaccine development and provide perspectives on the best strategies for disease control. Herein, we argue that
the routine or strategic vaccination of livestock could be the best control approach for preventing the outbreak
and spread of future disease.

Falk, D. A., & Millar, C. I. (2017). The influence of climate variability and change on the science and practice of
restoration ecology. In Foundations of Restoration Ecology: Second Edition (pp. 484-513).
Research Tags: Forestry
Abstract: Variation in Earth’s climate system has always been a primary driver of ecosystem processes and
biological evolution. In recent decades, however, the prospect of anthropogenically driven change to the climate
system has become an increasingly dominant concern for scientists and conservation biologists. Understanding
how ecosystems may adapt to rapid contemporary and future change benefits from our knowledge of how they
have responded to natural climatic variation across prehistoric time, especially during periods when Earth
system conditions and ecosystems correspond to those of the modern era (e.g., Quaternary, the past 2.5 million
years). Despite the dominant and pervasive influence of both climate variability and climate change, the
restoration field is still learning how to accommodate these emerging influences. In this chapter we explore the
consequences of climate variability and change for the science of restoration ecology and the practice of
ecological restoration.

Falkowski, M. J,, Evans, J. S., Naugle, D. E,, Hagen, C. A, Carleton, S. A, Maestas, J. D,, . .. Lawrence, A. J. (2017).
Mapping tree canopy cover in support of proactive prairie grouse conservation in western North America.
Rangeland Ecology and Management, 70(1), 15-24. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85009111961&doi=10.1016%2fj.rama.2016.08.002&p
artnerlD=408md5=62836fe59f094b6b7fe29070d858f044. doi:10.1016/j.rama.2016.08.002
Research Tags: Forestry, Wildlife
Abstract: Invasive woody plant expansion is a primary threat driving fragmentation and loss of sagebrush
(Artemisia spp.) and prairie habitats across the central and western United States. Expansion of native woody
plants, including conifer (primarily Juniperus spp.) and mesquite (Prosopis spp.), over the past century is
primarily attributable to wildfire suppression, historic periods of intensive livestock grazing, and changes in
climate. To guide successful conservation programs aimed at reducing top-down stressors, we mapped invasive
woody plants at regional scales to evaluate landscape level impacts, target restoration actions, and monitor
restoration outcomes. Our overarching goal was to produce seamless regional products across sociopolitical
boundaries with resolution fine enough to depict the spatial extent and degree of woody plant invasion relevant
to greater sage-grouse (Centrocercus urophasianus) and lesser prairie-chicken (Tympanuchus pallidicinctus)
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conservation efforts. We mapped tree canopy cover at 1-m spatial resolution across an 11-state region (508
265 km2). Greater than 90% of occupied lesser prairie-chicken habitat was largely treeless for conifers (< 1%
canopy cover), whereas > 67% was treeless for mesquite. Conifers in the higher canopy cover classes (16 — 50%
and > 50% canopy cover) were scarce (< 2% and 1% canopy cover), as was mesquite (< 5% and 1% canopy
cover). Occupied habitat by sage-grouse was more variable but also had a relatively large proportion of treeless
areas (x—= 71, SE = 5%). Low to moderate levels of conifer cover (1 — 20%) were fewer (x—= 23, SE = 5%) as
were areas in the highest cover class (> 50%, x—= 6, SE = 2%). Mapping indicated that a high proportion of
invading woody plants are at a low to intermediate level. Canopy cover maps for conifer and mesquite
resulting from this study provide the first and most geographically complete, high-resolution assessment of
woody plant cover as a top-down threat to western sage-steppe and prairie ecosystems.

Fan, Y., Clark, M., Lawrence, D. M., Swenson, S., Band, L. E.,, Brantley, S. L., . .. Yamazaki, D. (2019). Hillslope Hydrology
in Global Change Research and Earth System Modeling. Water Resources Research. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850623231428&doi=10.1029%2f2018WR0239038&part
nerlD=408md5=4d8f0706a2329e677bd9cb9287bffbf8. doi:10.1029/2018WR023903
Research Tags: Water
Abstract: Hillslopes are key landscape features that organize water availability on land. Valley bottoms are
wetter than hilltops, and sun-facing slopes are warmer and drier than shaded ones. This hydrologic
organization leads to systematic differences in soil and vegetation between valleys and hilltops, and between
sunny and shady slopes. Although these patterns are fundamental to understanding the structures and
functions of water and terrestrial ecosystems, they are too fine grained to be represented in global-scale Earth
System Models. Here we bring together Critical Zone scientists who study the interplay of vegetation, the
porous upper layer of the continental crust from vegetation to bedrock, and moisture dynamics deep into the
weathered bedrock underlying hillslopes and Earth System Model scientists who develop global models, to ask:
Do hillslope-scale processes matter to predicting global change? The answers will help scientists understand
where and why hillslopes matter, and to better predict how terrestrial ecosystems, including societies, may
dffect and be affected by our rapidly changing planet.

Fan, Y., Keith Moser, W., & Cheng, Y. (2019). Growth and needle properties of young Pinus koraiensis Sieb. et Zucc.
trees across an elevational gradient. Forests, 70(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850600434098d0oi=10.3390%2ff10010054&partnerID
=40&8md5=80d4402af19dee2bb76929d1a7b74984. doi:10.3390/f10010054
Research Tags:

Abstract: A better understanding of the response of plant growth to elevational gradients may shed light on
how plants respond to environmental variation and on the physiological mechanisms underlying these
responses. This study analyzed whole plant growth and physiological and morphological properties of needles
in young Pinus koraiensis Sieb. et Zucc. trees at thirteen points along an elevational gradient ranging from 750
to 1350 m above sea level (a.s.l) at the end of a growing season on Changbai Mountain in northeastern China.
Sampling and analyses indicated the following, (1) many needle properties of P. koraiensis varied with forest
type along the elevational gradient though some needle properties (e.g., intrinsic water use efficiency,
concentration of chlorophyll, and leaf mass per area) did not change with elevation and forest types; (2) growth
was significantly influenced by both forest type and elevation and growth of saplings in P. koraiensis and mixed
broadleaved forests was greater than that in evergreen forests and increased with elevation in both forest types,
(3) in P. koraiensis and mixed broadleaved forests, there were significant correlations between growth
properties and light saturation point, leaf water potential, mean within-crown humidity, annual precipitation,
cumulative temperature (2% o C), within-crown air temperature, and atmospheric pressure; while in evergreen
forests, the leaf C, leaf P content, net rate of light saturation in photosynthesis, water content of soil,
within-crown humidity, annual precipitation, cumulative temperature (250 C), within-crown air temperature,
and total soil P content displayed a significant relationship with plant growth. These results may help
illuminate how P. koraiensis responds to environmental variation and evaluate the adaptive potential of Pinus
koraiensis to climate change. Data presented here could also contribute to the more accurate estimation of
carbon stocks in this area and to refinement of a plant trait database.
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Fargione, J. E., Bassett, S., Boucher, T., Bridgham, S. D., Conant, R. T., Cook-Patton, S. C,, ... Griscom, B. W. (2018).

Natural climate solutions for the United States. Science Advances, 4(11). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85056560283&doi=10.1126%2fsciadv.aat18698&partn
erlD=40&md5=3a885cef2f86958b0a447b59c2934d56. doi:10.1126/sciadv.aat1869

Research Tags: Emissions

Abstract: Limiting climate warming to <2°C requires increased mitigation efforts, including land stewardship,
whose potential in the United States is poorly understood. We quantified the potential of natural climate
solutions (NCS)—21 conservation, restoration, and improved land management interventions on natural and
agricultural lands—to increase carbon storage and avoid greenhouse gas emissions in the United States. We
found a maximum potential of 1.2 (0.9 to 1.6) Pg CO2e year-1, the equivalent of 21% of current net annual
emissions of the United States. At current carbon market prices (USD 10 per Mg COZ2e), 299 Tg COZ2e year—-1
could be achieved. NCS would also provide air and water filtration, flood control, soil health, wildlife habitat,
and climate resilience benefits.

Fatoyinbo, T., Feliciano, E. A., Lagomasino, D., Lee, S. K., & Trettin, C. (2018). Estimating mangrove aboveground

Faust, D.

biomass from airborne LiDAR data: A case study from the Zambezi River delta. Environmental Research
Letters, 13(2). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850460010448d0oi=10.1088%2f1748-9326%2faa9f03
&partnerlD=40&md5=f642499932f00a7ebd26fef3637eb12f. doi:10.1088/1748-9326/aa9f03

Research Tags: Forestry, Water

Abstract: Mangroves are ecologically and economically important forested wetlands with the highest carbon
(C) density of all terrestrial ecosystems. Because of their exceptionally large C stocks and importance as a
coastal buffer, their protection and restoration has been proposed as an effective mitigation strategy for climate
change. The inclusion of mangroves in mitigation strategies requires the quantification of C stocks (both above
and belowground) and changes to accurately calculate emissions and sequestration. A growing number of
countries are becoming interested in using mitigation initiatives, such as REDD+ (reducing emissions from
deforestation and forest degradation), in these unique coastal forests. However, it is not yet clear how methods
to measure C traditionally used for other ecosystems can be modified to estimate biomass in mangroves with
the precision and accuracy needed for these initiatives. Airborne Lidar (ALS) data has often been proposed as
the most accurate way for larger scale assessments but the application of ALS for coastal wetlands is scarce,
primarily due to a lack of contemporaneous ALS and field measurements. Here, we evaluated the variability in
field and Lidar-based estimates of aboveground biomass (AGB) through the combination of different local and
regional allometric models and standardized height metrics that are comparable across spatial resolutions and
sensor types, the end result being a simplified approach for accurately estimating mangrove AGB at large
scales and determining the uncertainty by combining multiple allometric models. We then quantified
wall-to-wall AGB stocks of a tall mangrove forest in the Zambezi Delta, Mozambique. Our results indicate that
the Lidar H100 height metric correlates well with AGB estimates, with R 2 between 0.80 and 0.88 and RMSE of
33% or less. When comparing Lidar H100 AGB derived from three allometric models, mean AGB values range
from 192 Mg ha-1 up to 252 Mg ha-1. We suggest the best model to predict AGB was based on the East Africa
specific allometry and a power-based regression that used Lidar H100 as the height input with an R 2 of 0.85
and an RMSE of 122 Mg ha-1 or 33%. The total AGB of the Lidar inventoried mangrove area (6654 ha) was 1
350 902 Mg with a mean AGB of 203 Mg ha-1 +166 Mg ha-1. Because the allometry suggested here was
developed using standardized height metrics, it is recommended that the models can generate AGB estimates
using other remote sensing instruments that are more readily accessible over other mangrove ecosystems on a
large scale, and as part of future carbon monitoring efforts in mangroves.

R. Kréger, R, Moore, M. T, & Rush, S. A. (2018). Management Practices Used in Agricultural Drainage
Ditches to Reduce Gulf of Mexico Hypoxia. Bulletin of environmental contamination and toxicology, 100(1),
32-40. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850379771798&doi=10.1007%2fs00128-017-2231-2&
partnerlD=40&md5=0f0a%9b3da457fd54819eaf0be7cb3357. doi:10.1007/s00128-017-2231-2

Research Tags: Water

Abstract: Agricultural non-point sources of nutrients and sediments have caused eutrophication and other
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water quality issues in aquatic and marine ecosystems, such as the annual occurrence of hypoxia in the Gulf of
Mexico. Management practices have been implemented adjacent to and in agricultural drainage ditches to
promote their wetland characteristics and functions, including reduction of nitrogen, phosphorus, and sediment
losses downstream. This review: (1) summarized studies examining changes in nutrient and total suspended
solid concentrations and loads associated with management practices in drainage ditches (i.e, riser and slotted
pipes, two-stage ditches, vegetated ditches, low-grade weirs, and organic carbon amendments) with emphasis
on the Lower Mississippi Alluvial Valley, (2) quantified management system effects on nutrient and total
suspended solid concentrations and loads and, (3) identified information gaps regarding water quality
associated with these management practices and research needs in this area. In general, management practices
used in drainage ditches at times reduced losses of total suspended solids, N, and P. However, management
practices were often ineffective during storm events that were uncommon and intense in duration and volume,
although these types of events could increase in frequency and intensity with climate change. Studies on
combined effects of management practices on drainage ditch water quality, along with research towards
improved nutrient and sediment reduction efficiency during intense storm events are urgently needed.

R., Kumar, S., Archer, D. W., Hendrickson, J. R., Kronberg, S. L., & Liebig, M. A. (2018). Integrated
crop-livestock systems and water quality in the Northern Great plains: Review of current practices and future
research needs. Journal of Environmental Quality, 47(1), 1-15. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850404540408&doi=10.2134%2fjeq2017.08.0306& par
tnerlD=40&md5=2150d38ebd22b0a48f424e4509d9%a1aa. doi:10.2134/jeq2017.08.0306

Research Tags: Livestock, Crops, Water

Abstract: Integrated crop-livestock systems hold potential to achieve environmentally sustainable production
of crop and livestock products. Although previous studies suggest that integrated crop-livestock systems
improve soil health, impacts of integrated crop-livestock systems on water quality and aquatic ecosystems are
largely unknown. This review (i) summarizes studies examining surface water quality and soil leachate for
management practices commonly used in integrated crop-livestock systems (e.g., no-till, cover crops, livestock
grazing) with emphasis on the Northern Great Plains ecoregion of North America, (ii) quantifies management
system effects on nutrient and total suspended solids concentrations and loads, and (iii) identifies information
gaps regarding water quality associated with integrated crop-livestock systems and research needs in this area.
In general, management practices used in integrated crop-livestock systems reduced losses of total suspended
solids, nitrogen (N), and phosphorus (P) in surface runoff and soil leachate. However, certain management
practices (e.g., no-till or reduced tillage) reduced losses of total N (relative median change = -65%,), whereas
soluble P losses in runoff increased (57%). Conversely, practices such as grazing increased median total
suspended solids (22%), nitrate (45%), total N (85%), and total P (25%) concentrations and loads in surface
runoff and aquatic ecosystems. An improved understanding of the interactive effects of integrated
crop-livestock management practices on surface water quality and soil leachate under current and future
climate scenarios is urgently needed. To close this knowledge gap, future studies should focus on determining
concentrations and loads of total suspended solids, N, P, and organic carbon in runoff and soil leachate from
integrated crop-livestock systems.

Fei, S., Desprez, J. M,, Potter, K. M., Jo, I, Knott, J. A, & Oswalt, C. M. (2017). Divergence of species responses to

climate change. Science Advances, 3(5). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850295713538&d0oi=10.1126%2fsciadv.16030558&part
nerlD=408md5=f536d0b70e84c4d6ealea964ce12eb53. doi:10.1126/sciadv.1603055

Research Tags: Forestry

Abstract: Climate change can have profound impacts on biodiversity and the sustainability of many
ecosystems. Various studies have investigated the impacts of climate change, but large-scale, trait-specific
impacts are less understood. We analyze abundance data over time for 86 tree species/groups across the
eastern United States spanning the last three decades. We show that more tree species have experienced a
westward shift (73%) than a poleward shift (62%) in their abundance, a trend that is stronger for saplings than
adult trees. The observed shifts are primarily due to the changes of subpopulation abundances in the leading
edges and are significantly associated with changes in moisture availability and successional processes. These
spatial shifts are associated with species that have similar traits (drought tolerance, wood density, and seed
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weight) and evolutionary histories (most angiosperms shifted westward and most gymnosperms shifted
poleward). Our results indicate that changes in moisture availability have stronger near-term impacts on
vegetation dynamics than changes in temperature. The divergent responses to climate change by trait- and
phylogenetic-specific groups could lead to changes in composition of forest ecosystems, putting the resilience
and sustainability of various forest ecosystems in question.

Fei, S, Jo, I, Guo, Q,, Wardle, D. A, Fang, J., Chen, A,, ... Brockerhoff, E. G. (2018). Impacts of climate on the

Feifarek,

Fellman,

biodiversity-productivity relationship in natural forests. Nature Communications, 9(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850589207688&d0oi=10.1038%2fs41467-018-07880-w
&partnerlD=40&md5=40b0e8687b2d9375378df9024df6c129. doi:10.1038/s41467-018-07880-w

Research Tags: Forestry

Abstract: Understanding biodiversity-productivity relationships (BPRs) is of theoretical importance, and has
important management implications. Most work on BPRs has focused on simple and/or experimentally
assembled communities, and it is unclear how these observed BPRs can be extended to complex natural forest
ecosystems. Using data from over 115,000 forest plots across the contiguous United States, we show that the
bivariate BPRs are positive in dry climates and hump-shaped in mesic climates. When considering other site
characteristics, BPRs change to neutral in dry climates and remain hump-shaped in humid sites. Our results
indicate that climatic variation is an underlying determinant of contrasting BPRs observed across a large
spatial extent, while both biotic factors (e.g., stand age and density) and abiotic factors (e.g., soil properties) can
impact BPRs within a given climate unit. These findings suggest that tradeoffs need be made when considering
whether to maximize productivity vs. conserve biodiversity, especially in mesic climates.

D. J., Shappell, N. W., & Schoenfuss, H. L. (2018). Do environmental factors affect male fathead minnow
(Pimephales promelas) response to estrone? Part 1. Dissolved oxygen and sodium chloride. Science of the
Total Environment, 610-611, 1262-1270. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85028318853&doi=10.1016%2fj.scitotenv.2017.07.25
18&partnerlD=408md5=a8901f98d86f94dbaeac170e384fca56. doi:10.1016/j.scitotenv.2017.07.251

Research Tags: Wildlife

Abstract: Laboratory exposures indicate that estrogens and their mimics can cause endocrine disruption in
male fishes, yet while studies of resident fish populations in estrogen-polluted waters support these findings,
biomarker expression associated with field versus laboratory exposure to estrogenic endocrine disruptors (EDs)
often differ dramatically. Two of the environmental parameters often found to vary in dynamic aquatic
ecosystems were chosen (dissolved oxygen [DO] and sodium chloride concentrations) to assess their potential
impact on ED exposure. In separate experiments, male fathead minnows (Pimephales promelas) were exposed
to estrone (E1) a natural ED, under either two concentrations of DO, or two concentrations of sodium chloride,
in a laboratory flow-through system. Morphological and hematological parameters were assessed. While
vitellogenin concentrations were elevated with exposure to estrone (29 to 390 ng/L), the effect on other indices
were variable. Estrone exposure altered SSC, blood glucose, hematocrit, and hepatic and gonado-somatic index
in 1 of 4 experiments, while it decreased body condition factor in 3 of 4 experiments. At the concentrations
tested, no main effect differences (P < 0.05) were found associated with DO or sodium chloride treatments,
except in one experiment low DO resulted in a decrease in secondary sex characteristic score (SSC). The
combination of DO or sodium chloride and ET altered blood glucose in one experiment each. These results
indicate the variability of fathead minnow response to estrone, even within the confines of controlled laboratory
conditions.

J. B, D'Amore, D. V., Hood, E., & Cunningham, P. (2017). Vulnerability of wetland soil carbon stocks to climate
warming in the perhumid coastal temperate rainforest. Biogeochemistry, 133(2), 165-179. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850161311878d0oi=10.1007%2fs10533-017-0324-y&
partnerlD=40&md5=19856cb241b01e66358d13d5d095d0bf. doi:10.1007/s10533-017-0324-y

Research Tags: Soil, Water, Forestry

Abstract: The perhumid coastal temperate rainforest (PCTR) of southeast Alaska has some of the densest soil
organic carbon (SOC) stocks in the world (>300 Mg C ha-1) but the fate of this SOC with continued warming
remains largely unknown. We quantified dissolved organic carbon (DOC) and carbon dioxide (COZ2) yields from
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four different wetland types (rich fen, poor fen, forested wetland and cedar wetland) using controlled laboratory
incubations of surface (10 cm) and subsurface (25 cm) soils incubated at 8 and 15 °C for 37 weeks.
Furthermore, we used fluorescence characterization of DOC and laboratory bioassays to assess how
climate-induced soil warming may impact the quality and bioavailability of DOC delivered to fluvial systems.
Soil temperature was the strongest control on SOC turnover, with wetland type and soil depth less important in
controlling CO2 flux and extractable DOC. The high temperature incubation increased average CO2 yield by
~40 and ~25% for DOC suggesting PCTR soils contain a sizeable pool of readily biodegradable SOC that can
be mineralized to DOC and COZ2 with future climate warming. Fluxes of CO2 were positively correlated to both
extractable DOC and percent bioavailable DOC during the last few months of the incubation suggesting
mineralization of SOC to DOC is a strong control of soil respiration rates. Whether the net result is increased
export of either carbon form will depend on the balance between the land to water transport of DOC and the
ability of soil microbial communities to mineralize DOC to CO2.

Fellows, A. W., Flerchinger, G. N., Lohse, K. A,, & Seyfried, M. S. (2018). Rapid Recovery of Gross Production and
Respiration in a Mesic Mountain Big Sagebrush Ecosystem Following Prescribed Fire. Ecosystems, 21(7),
1283-1294. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850406848108d0i=10.1007%2fs10021-017-0218-9&
partnerlD=40&md5=542387e4bba73d4058b9d4761f8cfc71. doi:10.1007/s10021-017-0218-9
Research Tags: Weather, Grassland
Abstract: The impact of land management actions such as prescribed fire remains a key uncertainty in
understanding the spatiotemporal patterns of carbon cycling in the Western USA. We therefore quantified
carbon exchange and aboveground carbon stocks following a prescribed fire in a mountain big sagebrush
ecosystem located in the northern Great Basin, USA. Specifically, we examined the changes in plant functional
type, leaf area index, standing aboveground carbon stocks, net ecosystem production (NEP), gross ecosystem
production (GEP), and ecosystem-level respiration (Reco) for 2 years before and 7 of 9 years after a prescribed
fire. Post-burn GEP and Reco exceeded pre-burn GEP and Reco within 2 years and remained elevated. The
variation in GEP and Reco provided no evidence of a large and prolonged net efflux of carbon in the 9 years
dfter the fire. Rather, NEP indicated the site was a sink before and after the fire, with little change in sink
strength associated with the burn. Re-sprouting and recruitment of grasses and forbs drove the post-burn
increase in GEP. Woody shrub growth was the dominant control on aboveground biomass accumulation after
fire, with shrub aboveground biomass reaching ~ 11% of pre-burn biomass after 5 years. The rapid recovery of
GEP and the growth of mid-successional shrubs suggest ecosystem-level carbon fluxes and stocks can recover
rapidly after fire in mesic mountain big sagebrush ecosystems.

Fellows, A. W.,, Flerchinger, G. N., Seyfried, M. S., Lohse, K. A, & Patton, N. R. (2019). Controls on gross production in
an aspen-sagebrush vegetation mosaic. Ecohydrology, 12(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850549258228&doi=10.1002%2feco.2046& partner|D=
408md5=8a27064b59dd43c1c71f5520057e8581. doi:10.1002/ec0.2046
Research Tags: Grassland
Abstract: The critical zone (CZ; defined as the zone between the top of the vegetation canopy and the
groundwater) mediates the impact of precipitation amount and timing on water availability and plant
productivity. However, CZ structure, including soil and subsurface properties, are almost always unknown,
leading to considerable uncertainty in the links between precipitation, plant water availability, and gross
production. Using multiyear records of gross ecosystem COZ2 exchange (GEE), micrometeorology, and
streamflow, we examined the sensitivity of GEE to environmental controls in a sagebrush shrubland and an
aspen forest. The sites were within 500 m of each other and had similar precipitation and temperature but
marked differences in CZ structure. Cumulative growing season GEE was approximately two times greater at
the aspen compared with the sagebrush, underscoring the importance of CZ properties in structuring spatial
“hot spots” for carbon cycling. Larger soil water holding capacity and topography that produced lateral
subsurface flow to the aspen enabled marked difference in plant functional type. Annual variability in growing
season GEE within each site was not driven by annual precipitation; this lack of relationship was attributed to
the CZ's limited ability to store water and an associated increase in water yield. Instead, both seasonal timing
and cumulative growing season GEE for the sagebrush varied with spring and summer rain, whereas aspen GEE
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responded to spring snowpack conditions. These results emphasized how mapping and understanding CZ
structure will help predict the spatial variability in plant functional type and temporal sensitivity of growing
season GEE.

Fellows, A. W., & Goulden, M. L. (2017). Mapping and understanding dry season soil water drawdown by California
montane vegetation. Ecohydrology, 10(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84988382999&doi=10.1002%2feco.17728&partner|D=
408md5=03c8681cd320ba9b42117800d88572a6. doi:10.1002/eco.1772
Research Tags: Soil, Weather
Abstract: The ability of soil to supply plant available water during dry periods is a poorly understood but
critically important ecosystem property that affects vegetation health and regional hydrology. We estimated
and analyzed the cumulative dry season drawdown of soil water across montane California using a spatially
resolved water balance model that combined field, meteorological, and remote sensing observations. Dry
season soil water drawdown varied markedly with elevation, increasing from <200 mm/yr below 500 m, to
~425 mm/yr at 1000 to 2000 m, before decreasing to <200 mm/yr above ~3000 m. Soil water drawdown was
comparatively low at drier (mean annual precipitation < 1000 mm/yr) or colder (mean annual temperature <
4°C) locations; soil water drawdown was greater at wetter and warmer locations, including conifer forests. The
reduced soil water drawdown at low-elevation dry locations may reflect inadequate precipitation to recharge
the soil; the reduced water drawdown at high, cold locations presumably reflects limited storage capacity or
sparse vegetation development. Soil water drawdown was reduced at locations that were glaciated during the
Pleistocene and was only weakly related to rock type. The amount of soil water drawdown implies that many
California ecosystems are deeply rooted, with conifer forest rooting to at least 3.6 m. Deep rooting allows many
California ecosystems to limit current summer moisture limitation and suggests some of these ecosystems may
be able to also limit future increased moisture stress with climate warming if they are able to support increased
evaporative demand by further tapping belowground moisture.

Felsmann, K., Baudis, M., Kayler, Z. E., Puhlmann, H., Ulrich, A., & Gessler, A. (2018). Responses of the structure and
function of the understory plant communities to precipitation reduction across forest ecosystems in
Germany. Annals of Forest Science, 75(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850390761198&doi=10.1007%2fs13595-017-0681-7&
partnerlD=40&md5=b7e124b76084b08ca5c5f0bd6d234699. doi:10.1007/s13595-017-0681-7
Research Tags: Forestry
Abstract: Key message
Understory plant communities are essential for the recruitment of trees making up future forests. Independent
of plant diversity, the understory across different forest ecosystems shows considerable physiological
acclimation and structural stability towards drought events, which are expected to occur more frequently in
future.

Context

Understory plant communities are essential for the recruitment of trees making up the future forest. It is so far
poorly understood how climate change will affect understory in beech and conifer forests managed at different
intensity levels.

Aims

We hypothesized that drought would affect transpiration and carbon isotope discrimination but not species
richness and diversity. Moreover, we assumed that forest management intensity will modify the responses to
drought of the understory community.

Methods

We set up roofs in forests with a gradient of management intensities (unmanaged beech—managed
beech—intensively managed conifer forests) in three regions across Germany. A drought event close to the
2003 drought was imposed in two consecutive years.

Results

After 2 years, the realized precipitation reduction was between 27% and 34%. The averaged water content in
the top 20 cm of the soil under the roof was reduced by 2% to 8% compared with the control. In the st year,
leaf level transpiration was reduced for different functional groups, which scaled to community transpiration
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modified by additional effects of drought on functional group leaf area. Acclimation effects in most functional
groups were observed in the 2nd year.

Conclusion

Forest understory shows high plasticity at the leaf and community level, and high structural stability to
changing climate conditions with drought events.

Uriarte, M., Gonzélez, G., Reed, S., Thompson, J., Zimmerman, J. K., & Murphy, L. (2018). Improving
predictions of tropical forest response to climate change through integration of field studies and ecosystem
modeling. Global Change Biology, 24(1), e213-e232. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850301531618&doi=10.1111%2fgcb.13863&partner|D
=40&8md5=ac740393be30b058321c428eb4b63ef1. doi:10.1111/gcb.13863

Research Tags: Forestry

Abstract: Tropical forests play a critical role in carbon and water cycles at a global scale. Rapid climate change
is anticipated in tropical regions over the coming decades and, under a warmer and drier climate, tropical
forests are likely to be net sources of carbon rather than sinks. However, our understanding of tropical forest
response and feedback to climate change is very limited. Efforts to model climate change impacts on carbon
fluxes in tropical forests have not reached a consensus. Here, we use the Ecosystem Demography model (ED2)
to predict carbon fluxes of a Puerto Rican tropical forest under realistic climate change scenarios. We
parameterized ED2 with species-specific tree physiological data using the Predictive Ecosystem Analyzer
workflow and projected the fate of this ecosystem under five future climate scenarios. The model successfully
captured interannual variability in the dynamics of this tropical forest. Model predictions closely followed
observed values across a wide range of metrics including aboveground biomass, tree diameter growth, tree size
class distributions, and leaf area index. Under a future warming and drying climate scenario, the model
predicted reductions in carbon storage and tree growth, together with large shifts in forest community
composition and structure. Such rapid changes in climate led the forest to transition from a sink to a source of
carbon. Growth respiration and root allocation parameters were responsible for the highest fraction of
predictive uncertainty in modeled biomass, highlighting the need to target these processes in future data
collection. Our study is the first effort to rely on Bayesian model calibration and synthesis to elucidate the key
physiological parameters that drive uncertainty in tropical forests responses to climatic change. We propose a
new path forward for model-data synthesis that can substantially reduce uncertainty in our ability to model
tropical forest responses to future climate.

Fernandez, C. W., Heckman, K., Kolka, R., & Kennedy, P. G. (2019). Melanin mitigates the accelerated decay of

mycorrhizal necromass with peatland warming. Ecology Letters, 22(3), 498-505. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059523618&doi=10.1111%2fele.13209&partnerlD
=408md5=6bb76c2cf059f47c7723c0434f7b28b6. doi:10.1111/ele.13209

Research Tags: Soil

Abstract: Despite being a significant input into soil carbon pools of many high-latitude ecosystems, little is
known about the effects of climate change on the turnover of mycorrhizal fungal necromass. Here, we present
results from the first experiment examining the effects of climate change on the long-term decomposition of
mycorrhizal necromass, utilising the Spruce and Peatland Response Under Changing Environments (SPRUCE)
experiment. Warming significantly increased necromass decomposition rates but was strongest in normally
submerged microsites where warming caused water table drawdown. Necromass chemistry exerted the
strongest control on the decomposition, with initial nitrogen content strongly predicting early decay rates (3
months) and initial melanin content determining mass remaining after 2 years. Collectively, our results suggest
that as global temperatures rise, variation in species biochemical traits as well as microsites where mycorrhizal
necromass is deposited will determine how these important inputs contribute to the belowground storage of
carbon in boreal peatlands.

Ferrero, R, Lima, M., Davis, A. S., & Gonzalez-Andujar, J. L. (2017). Weed diversity affects soybean and maize yield in a

long term experiment in Michigan, USA. Frontiers in Plant Science, 8. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014810646&doi=10.3389%2ffpls.2017.00236& part
nerlD=408md5=d185e0a1f2eb2ad5fab5db0886f9e923. doi:10.3389/fpls.2017.00236
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Abstract: Managing production environments in ways that promote weed community diversity may enhance
both crop production and the development of a more sustainable agriculture. This study analyzed data of
productivity of maize (corn) and soybean in plots in the Main Cropping System Experiment (MCSE) at the W. K.
Kellogg Biological Station Long-Term Ecological Research (KBS-LTER) in Michigan, USA, from 1996 to 2011. We
used models derived from population ecology to explore how weed diversity, temperature, and precipitation
interact with crop yields. Using three types of models that considered internal and external (climate and weeds)
factors, with additive or non-linear variants, we found that changes in weed diversity were associated with
changes in rates of crop yield increase over time for both maize and soybeans. The intrinsic capacity for
soybean yield increase in response to the environment was greater under more diverse weed communities.
Soybean production risks were greatest in the least weed diverse systems, in which each weed species lost was
associated with progressively greater crop yield losses. Managing for weed community diversity, while
suppressing dominant, highly competitive weeds, may be a helpful strategy for supporting long term increases
in soybean productivity. In maize, there was a negative and non-additive response of yields to the interaction
between weed diversity and minimum air temperatures. When cold temperatures constrained potential maize
productivity through limited resources, negative interactions with weed diversity became more pronounced. We
suggest that: (1) maize was less competitive in cold years allowing higher weed diversity and the dominance of
some weed species; or (2) that cold years resulted in increased weed richness and prevalence of competitive
weeds, thus reducing crop yields. Therefore, we propose to control dominant weed species especially in the
years of low yield and extreme minimum temperatures to improve maize yields. Results of our study indicate
that through the proactive management of weed diversity, it may be possible to promote both high productivity
of crops and environmental sustainability.

J., Mortenson, L. A, Bulaon, B. M., & Foulk, P. B. (2019). Tree mortality following drought in the central and
southern Sierra Nevada, California, U.S. Forest Ecology and Management, 432, 164-178. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85053451938&doi=10.1016%2fj.foreco.2018.09.006 &
partnerlD=40&md5=866e2a3c867c2616bb552a16c974bda4. doi:10.1016/j.foreco.2018.09.006

Research Tags: Weather, Forestry

Abstract: Much of California, U.S. experienced a severe drought in 2012-2015 inciting a large tree mortality
event in the central and southern Sierra Nevada. We assessed causal agents and rates of tree mortality, and
short-term impacts to forest structure and composition based on a network of 11.3-m fixed-radius plots
installed within three elevation bands on the Eldorado, Stanislaus, Sierra and Sequoia National Forests
(914-1219, 1219-1524 and 1524-1829 m on the Eldorado, Stanislaus, Sierra; 1219—-1524, 1524-1829, and
1829-2134m on the Sequoia), where tree mortality was most severe. About 48.9% of trees died between 2014
and 2017. Tree mortality ranged from 46.1 £ 3.3% on the Eldorado National Forest to 58.7 + 3.7% on the Sierra
National Forest. Significantly higher levels of tree mortality occurred in the low elevation band (60.4 + 3.0%)
compared to the high elevation band (46.7 + 2.9%). Ponderosa pine, Pinus ponderosa Dougl. ex Laws., exhibited
the highest levels of tree mortality (89.6%), with 39.4% of plots losing all P. ponderosa. Mortality of P.
ponderosa was highest at the lowest elevations, concentrated in larger-diameter trees, and attributed primarily
to colonization by western pine beetle, Dendroctonus brevicomis LeConte. About 89% of P. ponderosa in the
three largest diameter classes were killed, representing loss of an important structural component of these
forests with implications to wildlife species of conservation concern. Sugar pine, P. lambertiana Dougl.,
exhibited the second highest levels of tree mortality (48.1%). Mortality of P. lambertiana was concentrated in
the mid-diameter classes and attributed primarily to colonization by mountain pine beetle, D. ponderosae
Hopkins. White fir, Abies concolor (Gord. & Glend.) Lindl. ex Hildebr., and incense cedar, Calocedrus decurrens
(Torr.) Florin, exhibited 26.3% and 23.2% mortality, respectively. Only one Quercus died. Tree mortality
(numbers of trees killed) was positively correlated with tree density and slope. A time lag was observed between
the occurrence of drought and the majority of tree mortality. Tree regeneration (seedlings and saplings) was
dominated by C. decurrens and Quercus spp., representing a potential long-term shift in composition from
forests that were dominated by P. ponderosa. About 22.2% of plots contained plant species considered invasive,
including cheatgrass, Bromus tectorum L., ripgut brome, Bromus diandrus Roth, bull thistle, Cirsium vulgare
(Savi) Ten., and yellow star-thistle, Centaura solstitalis L. The implications of these and other results to recovery
and management of drought-impacted forests in the central and southern Sierra Nevada are discussed.
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Fidel, R. B., Laird, D. A., & Parkin, T. B. (2017). Impact of six lignocellulosic biochars on C and N dynamics of two
contrasting soils. GCB Bioenergy, 9(7), 1279-1291. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019855780&doi=10.1111%2fgcbb.12414&partnerl
D=40&md5=35f32b38218c431f9754cba1280575fa. doi:10.1111/gcbb.12414
Research Tags: Soil
Abstract: Both soil and biochar properties are known to influence greenhouse gas emissions from
biochar-amended soils, but poor understanding of underlying mechanisms challenges prediction and modeling.
Here, we examine the effect of six lignocellulosic biochars produced from the pyrolysis of corn stover and wood
feedstocks on CO2 and N20 emissions from soils collected from two bioenergy cropping systems. Effects of
biochar on total accumulated CO2-C emissions were minimal (<0.45 mg C g—1 soil; <10% of biochar C),
consistent with mineralization and hydrolysis of small labile organic and inorganic C fractions in the studied
biochars. Comparisons of soil CO2 emissions with emissions from microbially inoculated quartz—biochar
mixtures (‘quartz controls’) provide evidence of soil and biochar-specific negative priming. Five of six biochar
amendments suppressed N20 emissions from at least one soil, and the magnitude of N20O emissions
suppression varied with respect to both biochar and soil types. Biochar amendments consistently decreased
final soil NO3—- concentrations, while contrasting effects on pH, NH4+, and DOC highlighted the potential for
formation of anaerobic microsites in biochar-amended soils and consequential shifts in the soil redox
environment. Thus, results implicated both reduced substrate availability and redox shifts as potential factors
contributing to N20O emission suppression. More research is needed to confirm these mechanisms, but overall
our results suggest that soil biochar amendments commonly reduce N2O emissions and have little effect on
CO2 emissions beyond the mineralization and/or hydrolysis of labile biochar C fractions. Considering the large
C credit for the biochar C, we conclude that biochar amendments can reduce greenhouse gas emissions and
enhance the climate change mitigation potential of bioenergy cropping systems.

Finley, J. W., Dimick, D., Marshal, E., Nelson, G. C,, Mein, J. R,, & Gustafson, D. I. (2017). Nutritional sustainability:
Aligning priorities in nutrition and public health with agricultural production. Advances in Nutrition, 8(5),
780-788. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85029513390&doi=10.3945%2fan.116.013995&partn
erlD=408&md5=151e0f99dafd626dbe9ae28cc7631306. doi:10.3945/an.116.013995
Research Tags: Research
Abstract: Nutrition science—based dietary advice urges changes that may have a great impact on agricultural
systems. For example, the 2016 Dietary Guidelines for Americans (DGA) recommends greatly increased fruit
and vegetable consumption, but the present domestic production is insufficient to accommodate large-scale
adoption of these guidelines. Increasing production to the extent needed to meet the DGA will necessitate
changes in an already stressed agriculture and food system and will require nutrition and agriculture
professionals to come together in open and collegial discourse. All involved need to understand the stress
placed on the food system by increasing populations, changing diets, and changing environments, and
recognize the major diet-based public health challenges. Furthermore, there is a need to understand the
intricate interplay of the myriad parts of the food system and the vast amount of work necessary to make even
small changes. New systems approaches are needed, especially at the research level, where nutrition, public
health, agriculture, and the food industry work together to solve interconnected problems. Future well-being
depends on a sustainable food system that continues to deliver optimal health with minimal impact on the
environment.

Finley, K., & Zhang, J. (2019). Climate effect on ponderosa pine radial growth varies with tree density and shrub
removal. Forests, 10(6). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850688347678&doi=10.3390%2ff10060477&partnerlD
=408md5=5b1428d213b325769ce23b9c9cf46cdc. doi:10.3390/f10060477
Research Tags: Forestry
Abstract: With increasing temperatures and projected changes in moisture availability for the Mediterranean
climate of northern California, empirical evidence of the long-term responses of forests to climate are
important for managing these ecosystems. We can assess forest treatment strategies to improve climate
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resilience by examining past responses to climate for both managed and unmanaged plantations. Using an
experimental, long-term density and shrub removal study of ponderosa pine (Pinus ponderosa Lawson & C.
Lawson) on a poor-quality site with low water-holding capacity and high runoff of the North Coastal mountain
range in California, we examined the relationships between radial growth and climate for these trees over a
common interval of 1977-2011. Resistance indices, defined here as the ratio between current year radial
growth and the performance of the four previous years, were correlated to climatic variables during the same
years. We found that all treatments’ radial growth benefited from seasonal spring moisture availability during
the current growing year. Conversely, high spring and early summer temperatures had detrimental effects on
growth. High-density treatments with manzanita understories were sensitive to summer droughts while lower
densities and treatments with full shrub removal were not. The explanatory power of the climate regression
models was generally more consistent for the same shrub treatments across the four different densities. The
resistance indices for the lower density and complete shrub removal treatment groups were less dependent on
previous years’ climatic conditions. We conclude that, for ponderosa pine plantations with significant
manzanita encroachment, understory removal and heavy thinning treatments increase subsequent growth for
remaining trees and decrease sensitivity to climate.

Fisher, B., Herrera, D., Adams, D., Fox, H. E., Gallagher, L., Gerkey, D., . .. Ricketts, T. (2019). Can nature deliver on the
sustainable development goals? The Lancet Planetary Health, 3(3), e112-e113. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-52.0-850630776418&doi=10.1016%2fS2542-5196%2818%2
930281-X&partnerID=40&md5=e647fe4e07b3d783711885dd3b4e7c33.
doi:10.1016/52542-5196(18)30281-X
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Fisher, J. B., Melton, F., Middleton, E., Hain, C.,, Anderson, M., Allen, R,, ... Wood, E. F. (2017). The future of
evapotranspiration: Global requirements for ecosystem functioning, carbon and climate feedbacks,
agricultural management, and water resources. Water Resources Research, 53(4), 2618-2626. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017522729&doi=10.1002%2f2016 WR0201758&part
nerlD=40&md5=1142c59b7e3993502462edd7b8e3dfd5. doi:10.1002/2016WR020175
Research Tags: Weather
Abstract: The fate of the terrestrial biosphere is highly uncertain given recent and projected changes in
climate. This is especially acute for impacts associated with changes in drought frequency and intensity on the
distribution and timing of water availability. The development of effective adaptation strategies for these
emerging threats to food and water security are compromised by limitations in our understanding of how
natural and managed ecosystems are responding to changing hydrological and climatological regimes. This
information gap is exacerbated by insufficient monitoring capabilities from local to global scales. Here, we
describe how evapotranspiration (ET) represents the key variable in linking ecosystem functioning, carbon and
climate feedbacks, agricultural management, and water resources, and highlight both the outstanding science
and applications questions and the actions, especially from a space-based perspective, necessary to advance
them.

Flanagan, D. C, Srivastava, A., & Frankenberger, J. R. (2018). Evaluation of WEPP model performance with various
climate inputs. Paper presented at the ASABE 2018 Annual International Meeting.
Research Tags: Research, Soil, Water
Abstract: The Water Erosion Prediction Project (WEPP) model is a process-based soil erosion prediction system
that simulates natural processes affecting hydrologic and erosional responses of a location, slope, soil, and
management system. The main drivers of these processes are storm precipitation depth, duration, and rainfall
intensities. WEPP was initially released in 1995, with a national climate database containing information from
over 2600 stations with various periods of record. In 2015, an updated database was developed containing
about 2700 stations with the same 40-year period of record (1974-2013). The databases have been under
evaluation for use by the Natural Resources Conservation Service (NRCS) as they implement WEPP in their field
offices. As part of the WEPP model interface development for NRCS, the option to utilize PRISM
(Parameter-elevation Relationships on Independent Slopes Model) information to supplement the weather
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station data has been provided. In this paper, we will explore the impacts of utilizing the 1995 database, 2015
database, and PRISM-adjusted values on predicted precipitation, runoff, and soil loss at a number of selected
locations.

Flanagan, D. C, Srivastava, A, Frankenberger, J. R, Poore, J. K, & Widman, N. L. (2017). Updated soil Conservation
practice simulation with the WEPP model. Paper presented at the 2017 ASABE Annual International Meeting.
Research Tags: Research, Soil, Water
Abstract: The USDA Water Erosion Prediction Project (WEPP) model is a process-based soil erosion prediction
simulation model that has been developed by the United States Department of Agriculture (USDA) since 1985.
WEPP is a continuous simulation, distributed parameter, computer program that simulates important physical
processes including infiltration, runoff, soil detachment by raindrops and shallow overland flow, soil
detachment by excess flow shear stress in rills, sediment transport, and sediment deposition. It also contains
plant growth, soil tillage disturbance, residue management, and residue decomposition components. Recently
the USDA Natural Resources Conservation Service (NRCS) has moved to incorporate WEPP as the erosion
prediction technology for use by their field offices in conservation planning activities. During the past two years,
new web-based model interfaces have been developed, and additional changes have been incorporated into the
WEPP science model to better accommodate the needs of NRCS in representing various soil conservation
practices. The interfaces are linked to NRCS climate, soils, and land management databases, allowing for rapid
and easy user selection and modification of input scenarios, model simulations, and interpretation of output
results. This presentation will detail the most recent status of the WEPP mode|, interfaces, databases, and
improved ways to represent important NRCS soil conservation practices.

Flaounas, E., Kotroni, V., Lagouvardos, K., Klose, M., Flamant, C,, & Giannaros, T. M. (2017). Sensitivity of the
WRF-Chem (V3.6.1) model to different dust emission parametrisation: Assessment in the broader
Mediterranean region. Geoscientific Model Development, 10(8), 2925-2945. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850272494428doi=10.5194%2fgmd-10-2925-2017&
partnerlD=408md5=7427d779a65d582c5ebee0b2d93ca28b. doi:10.5194/gmd-10-2925-2017
Research Tags: Research
Abstract: In this study we aim to assess the WRF-Chem model capacity to reproduce dust transport over the
eastern Mediterranean. For this reason, we compare the model aerosol optical depth (AOD) outputs to
observations, focusing on three key regions: North Africa, the Arabian Peninsula and the eastern
Mediterranean. Three sets of four simulations have been performed for the 6-month period of spring and
summer 2011. Each simulation set uses a different dust emission parametrisation and for each parametrisation,
the dust emissions are multiplied with various coefficients in order to tune the model performance. Our
assessment approach is performed across different spatial and temporal scales using AOD observations from
satellites and ground-based stations, as well as from airborne measurements of aerosol extinction coefficients
over the Sahara.

Assessment over the entire domain and simulation period shows that the model presents temporal and spatial
variability similar to observed AODs, regardless of the applied dust emission parametrisation. On the other
hand, when focusing on specific regions, the model skill varies significantly. Tuning the model performance by
applying a coefficient to dust emissions may reduce the model AOD bias over a region, but may increase it in
other regions. In particular, the model was shown to realistically reproduce the major dust transport events over
the eastern Mediterranean, but failed to capture the regional background AOD. Further comparison of the
model simulations to airborne measurements of vertical profiles of extinction coefficients over North Africa
suggests that the model realistically reproduces the total atmospheric column AOD. Finally, we discuss the
model results in two sensitivity tests, where we included finer dust particles (less than Tum) and changed
accordingly the dust bins' mass fraction.

Fleisher, D. H., Condori, B., Quiroz, R, Alva, A, Asseng, S., Barreda, C,, ... Woli, P. (2017). A potato model
intercomparison across varying climates and productivity levels. Global Change Biology, 23(3), 1258-1281.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84991777004&doi=10.1111%2fgcb.134118&partnerlD
=40&8md5=fb05c86d145ccdec61ad0cdeaa7841c. doi:10.1111/gcb.13411
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Research Tags: Crops

Abstract: A potato crop multimodel assessment was conducted to quantify variation among models and
evaluate responses to climate change. Nine modeling groups simulated agronomic and climatic responses at
low-input (Chinoli, Bolivia and Gisozi, Burundi)- and high-input (Jyndevad, Denmark and Washington, United
States) management sites. Two calibration stages were explored, partial (P1), where experimental dry matter
data were not provided, and full (P2). The median model ensemble response outperformed any single model in
terms of replicating observed yield across all locations. Uncertainty in simulated yield decreased from 38% to
20% between P1 and P2. Model uncertainty increased with interannual variability, and predictions for all
agronomic variables were significantly different from one model to another (P < 0.001). Uncertainty averaged
15% higher for low- vs. high-input sites, with larger differences observed for evapotranspiration (ET), nitrogen
uptake, and water use efficiency as compared to dry matter. A minimum of five partial, or three full, calibrated
models was required for an ensemble approach to keep variability below that of common field variation. Model
variation was not influenced by change in carbon dioxide (C), but increased as much as 41% and 23% for yield
and ET, respectively, as temperature (T) or rainfall (W) moved away from historical levels. Increases in T
accounted for the highest amount of uncertainty, suggesting that methods and parameters for T sensitivity
represent a considerable unknown among models. Using median model ensemble values, yield increased on
average 6% per 100-ppm C, declined 4.6% per °C, and declined 2% for every 10% decrease in rainfall (for
nonirrigated sites). Differences in predictions due to model representation of light utilization were significant
(P < 0.07). These are the first reported results quantifying uncertainty for tuber/root crops and suggest
modeling assessments of climate change impact on potato may be improved using an ensemble approach.

Flint, C. G., Dai, X., Jackson-Smith, D., Endter-Wada, J., Yeo, S. K, Hale, R,, & Dolan, M. K. (2017). Social and Geographic
Contexts of Water Concerns in Utah. Society and Natural Resources, 30(8), 885-902. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850099607198d0oi=10.1080%2f08941920.2016.12646
53&partnerlD=408md5=9204dd938c6e2e8566005c81e365fb6e. doi:10.1080/08941920.2016.1264653
Research Tags: Water
Abstract: Public concerns about water issues are key considerations in responding to changing hydrologic
conditions. Literature is mixed on the social profiles associated with resource-related risks. Using data from a
household survey, we compare concerns about water shortage, climate change impacts on water supply, poor
water quality, and flooding. We assess the combined influence of social and locational factors on each concern
and variations across three valleys in northern Utah. Generalized linear mixed modeling is used, given the
ordinal nature of most variables. Water shortage was the greatest concern, and female, older, nonwhite, and
recreationally active respondents were generally more concerned about water issues than their counterparts.
Education, income, and religious identity presented more complicated relationships with water concerns, with
significant interaction effects with valley geography. This study has implications for improving public
involvement in risk management and engendering support for future water policy and planning strategies to
address these risks.

Flitcroft, R., Clinton, P., & Christiansen, K. (2018). Adding to the toolbox for tidal-inundation mapping in estuarine
areas. Journal of Coastal Conservation, 22(4), 745-753. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850436865938d0i=10.1007%2fs11852-018-0605-1&
partnerID=40&8&md5=e8787d5c6cdbe85939441bcbb92751ae. doi:10.1007/s11852-018-0605-1
Research Tags: Water, Research
Abstract: In estuaries, land-surface and tidal elevation conspire to influence the amount of salt-water
inundation in a specific location, ultimately affecting the distribution of estuary vegetation. Plants vary in their
tolerances to salinity and inundation. Understanding even small changes in land-surface elevation at a site
scale provides relevant information to managers seeking to design effective long-term restoration projects.
Restoration of estuary habitats has been identified as a tool to mediate some anticipated effects of climate
change, including flooding from sea-level rise, precipitation regimes, and storminess. Further, habitat
restoration that is effective in the face of climate uncertainty is critical to the sustainable production of seafood
and maintenance of ecosystem functions. We offer a simple method that links tidal elevations to upslope
topography, allowing managers to determine where tidal inundation of upslope areas may occur. This method
does not require complex modeling, rather we combine existing high-accuracy tide-gage information with
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LiDAR imagery. However, we found that if LIDAR is not flown at low tide, or at consistent tidal heights, it poses
significant challenges in the interpretation of tidal elevations. Where LiDAR is consistently collected at low tide,
this method of linking the tidal datum to upslope topography is not data-intensive, and does not require
long-term data collection. Along with locally specific information, the types of map products that can be
developed using this method should identify places that may be potentially vulnerable to salt-water inundation,
along with places that may be effective migration corridors for marshes and other habitats.

Flitcroft, R., Lewis, S., Arismendi, |., Davis, C., Giannico, G., Penaluna, B., ... Snyder, J. (2019). Using expressed behaviour
of coho salmon (Oncorhynchus kisutch) to evaluate the vulnerability of upriver migrants under future
hydrological regimes: Management implications and conservation planning. Aquatic Conservation: Marine
and Freshwater Ecosystems, 29(7), 1083-1094. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85061183225&doi=10.1002%2faqc.3014&partnerID=
40&md5=dbb45ac492a117592b8b9a8f25ce2b24. doi:10.1002/aqc.3014
Research Tags: Wildlife
Abstract: Globally, river systems have been extensively modified through alterations in riverscapes and flow
regimes, reducing their capacity to absorb geophysical and environmental changes.

In western North America and elsewhere, alterations in natural flow regimes and swimways through dams,
levees, and floodplain development, work in concert with fire regime, forest management practices, as well as
agriculture and urban development, to change recovery trajectories of river systems.

Hydroregime scenarios for coho salmon, Oncorhynchus kisutch (Walbaum, 1792), were investigated in
Washington and Oregon, USA, where long-term records of discharge, water temperature, and upstream fish
passage are available. This novel approach combines hydrological and ecological data in a single visualization,
providing empirical foundations for understanding upstream behavioural movement and tolerances of native
fishes.

The timing of coho salmon movement with respect to temperature and discharge were compared with
scenarios representing possible future hydrological conditions associated with a changing climate.

This approach provides a framework for the study of future hydrological alterations in other locations, and can
inform local and regional conservation planning, particularly in view of water management policy.
Management implications and recommendations for action that may expand the capacity of riverscapes to
absorb perturbations are discussed.

Flitcroft, R. L., Arismendi, |., & Santelmann, M. V. (2019). A Review of Habitat Connectivity Research for Pacific Salmon
in Marine, Estuary, and Freshwater Environments. Journal of the American Water Resources Association, 55(2),
430-441. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058168629&doi=10.1111%2f1752-1688.12708&pa
rtnerlD=408&md5=233455ee1e003b59befdd4c9da1457d8. doi:10.1111/1752-1688.12708
Research Tags: Wildlife
Abstract: Long-term conservation planning for diadromous fishes would benefit from a better understanding
of both the role of connectivity among environments and habitat variability in the expression of life-history
diversity. Most of the scientific knowledge on habitat fragmentation and connectivity has been developed in
terrestrial systems in the discipline of landscape ecology. Research on habitat connectivity in aquatic systems
(e.g., salmonid research that spans the spectrum of habitats from freshwater to the sea) is uncommon and
largely focused on barriers to fish passage. Here, we present a review of the literature characterizing current
research patterns on habitat connectivity within and among environments for Pacific salmon. We found this
topic is still incipient: the literature is dominated by studies of freshwaters, with few articles focusing on habitat
needs in estuary and marine systems. Pan-environment studies are rare, pointing to a gap in our
understanding of complex habitat relationships that might be significant in the development of long-term
conservation and restoration plans for Pacific salmon, particularly in light of the potential impact of climate
change.

Flower, C. E., Dalton, J. E,, Whelan, C. J,, Brown, J. S., & Gonzalez-Meler, M. A. (2019). Patch use in the arctic ground
squirrel: effects of micro-topography and shrub encroachment in the Arctic Circle. Oecologia, 190(1),
243-254. Retrieved from
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https://www.scopus.com/inward/record.uri?eid=2-s2.0-85064847975&doi=10.1007%2fs00442-019-04400-5
&partnerlD=40&md5=070a736f5484feafe71382b78a50ddd 1. doi:10.1007/s00442-019-04400-5

Research Tags: Wildlife, Grassland

Abstract: We investigated the roles of vegetation structure, micro-topographic relief, and predator activity
patterns (time of day) on the perception of predatory risk of arctic ground squirrels (Urocitellus parryii), an
abundant pan-Arctic omnivore, in Arctic Circle tundra on the North Slope of Alaska, where tundra vegetation
structure has been predicted to change in response to climate. We quanttified foraging intensity by measuring
the giving-up densities (GUDs) of the arctic ground squirrels in experimental foraging patches along a
heath—-graminoid-shrub moist tundra gradient. We hypothesized that foraging intensity of arctic ground
squirrels would be greatest and GUDs lowest, where low-stature vegetation or raised micro-topography
improves sightlines for predator detection. Furthermore, GUDs should vary with time of day and reflect 24-h
cycles of varying predation risk. Foraging intensity varied temporally, being highest in the afternoon and lowest
overnight. During the morning, foraging intensity was inversely correlated with the normalized difference
vegetation index (NDVI), a proxy for vegetation productivity and cover. Foraging was additionally measured
within landscapes of fear, confirming that vegetative and topographic obstructions of sightlines reduces
foraging intensity and increases GUDs. We conclude that arctic ground squirrels may affect Arctic Circle
vegetation of tundra ecosystems, but these effects will vary spatially and temporally.

Follstad Shah, J. J., Kominoski, J. S., Arddn, M., Dodds, W. K., Gessner, M. O., Griffiths, N. A,, ... Zeglin, L. H. (2017).
Global synthesis of the temperature sensitivity of leaf litter breakdown in streams and rivers. Global Change
Biology, 23(8), 3064-3075. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850139457428&doi=10.1111%2fgcb.13609&partner|D
=40&8md5=5e665d74eed5c52bb6072078f2fdfcOc. doi:10.1111/gcb.13609
Research Tags: Water
Abstract: Streams and rivers are important conduits of terrestrially derived carbon (C) to atmospheric and
marine reservoirs. Leaf litter breakdown rates are expected to increase as water temperatures rise in response to
climate change. The magnitude of increase in breakdown rates is uncertain, given differences in litter quality
and microbial and detritivore community responses to temperature, factors that can influence the apparent
temperature sensitivity of breakdown and the relative proportion of C lost to the atmosphere vs. stored or
transported downstream. Here, we synthesized 1025 records of litter breakdown in streams and rivers to
quantify its temperature sensitivity, as measured by the activation energy (Ea, in eV). Temperature sensitivity of
litter breakdown varied among twelve plant genera for which Ea could be calculated. Higher values of Ea were
correlated with lower-quality litter, but these correlations were influenced by a single, N-fixing genus (Alnus).
Ea values converged when genera were classified into three breakdown rate categories, potentially due to
continual water availability in streams and rivers modulating the influence of leaf chemistry on breakdown.
Across all data representing 85 plant genera, the Ea was 0.34 + 0.04 eV, or approximately half the value (0.65
eV) predicted by metabolic theory. Our results indicate that average breakdown rates may increase by 5-21%
with a 1-4 °C rise in water temperature, rather than a 10-45% increase expected, according to metabolic
theory. Differential warming of tropical and temperate biomes could result in a similar proportional increase in
breakdown rates, despite variation in Ea values for these regions (0.75 + 0.13 eV and 0.27 + 0.05 eV,
respectively). The relative proportions of gaseous C loss and organic matter transport downstream should not
change with rising temperature given that Ea values for breakdown mediated by microbes alone and microbes
plus detritivores were similar at the global scale.

Ford, K. R., Breckheimer, I. K., Franklin, J. F,, Freund, J. A,, Kroiss, S. J.,, Larson, A. J.,, . . . HilleRisLambers, J. (2017).
Competition alters tree growth responses to climate at individual and stand scales. Canadian Journal of
Forest Research, 47(1), 53-62. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85031110918&doi=10.1139%2fcjfr-2016-0188&partn
erlD=40&md5=1190b4db01ab562aeed041d0162ee94. doi:10.1139/cjfr-2016-0188
Research Tags: Forestry
Abstract: Understanding how climate affects tree growth is essential for assessing climate change impacts on
forests but can be confounded by effects of competition, which strongly influences tree responses to climate. We
characterized the joint influences of tree size, competition, and climate on diameter growth using hierarchical
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Bayesian methods applied to permanent sample plot data from the montane forests of Mount Rainier National
Park, Washington State, USA, which are mostly comprised of Abies amabilis Douglas ex Forbes, Tsuga
heterophylla (Raf.) Sarg., Pseudotsuga menziesii (Mirb.) Franco, and Thuja plicata Donn ex D. Don. Individual
growth was sensitive to climate under low but not high competition, likely because tree ability to increase
growth under more favorable climates (generally greater energy availability) was constrained by competition,
with important variation among species. Thus, climate change will likely increase individual growth most in
uncrowded stands with lower competition. However, crowded stands have more and (or) larger trees, conferring
greater capacity for aggregate absolute growth increases. Due to these contrasting effects, our models predicted
that climate change will lead to greater stand-scale growth increases in stands with medium compared with
low crowding but similar increases in stands with medium and high crowding. Thus, competition will mediate
the impacts of climate change on individual- and stand-scale growth in important but complex ways.

Ford, K. R, Harrington, C. A., & St. Clair, J. B. (2017). Photoperiod cues and patterns of genetic variation limit
phenological responses to climate change in warm parts of species’ range: Modeling diameter-growth
cessation in coast Douglas-fir. Global Change Biology, 23(8), 3348-3362. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017657826&doi=10.1111%2fgcb.13690&partner|D
=40&8md5=ec9a790902b75fb0441db34eb390d045. doi:10.1111/gcb.13690
Research Tags: Forestry
Abstract: The phenology of diameter-growth cessation in trees will likely play a key role in mediating species
and ecosystem responses to climate change. A common expectation is that warming will delay cessation, but
the environmental and genetic influences on this process are poorly understood. We modeled the effects of
temperature, photoperiod, and seed-source climate on diameter-growth-cessation timing in coast Douglas-fir
(an ecologically and economically vital tree) using high-frequency growth measurements across broad
environmental gradients for a range of genotypes from different seed sources. Our model suggests that cool
temperatures or short photoperiods can induce cessation in autumn. At cool locations (high latitude and
elevation), cessation seems to be induced primarily by low temperatures in early autumn (under relatively long
photoperiods), so warming will likely delay cessation and extend the growing season. But at warm locations
(low latitude or elevation), cessation seems to be induced primarily by short photoperiods later in autumn, so
warming will likely lead to only slight extensions of the growing season, reflecting photoperiod limitations on
phenological shifts. Trees from seed sources experiencing frequent frosts in autumn or early winter tended to
cease growth earlier in the autumn, potentially as an adaptation to avoid frost. Thus, gene flow into
populations in warm locations with little frost will likely have limited potential to delay mean cessation dates
because these populations already cease growth relatively late. In addition, data from an abnormal heat wave
suggested that very high temperatures during long photoperiods in early summer might also induce cessation.
Climate change could make these conditions more common in warm locations, leading to much earlier
cessation. Thus, photoperiod cues, patterns of genetic variation, and summer heat waves could limit the
capacity of coast Douglas-fir to extend its growing season in response to climate change in the warm parts of
its range.

Ford, P. L., Reeves, M. C,, & Frid, L. (2019). A Tool for Projecting Rangeland Vegetation Response to Management and
Climate. Rangelands, 41(1), 49-60. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059195995&doi=10.1016%2fj.rala.2018.10.010&pa
rtnerlD=40&md5=bd467c9d3ecb8d91ec2d988532096382. doi:10.1016/j.rala.2018.10.010
Research Tags: Grassland
Abstract: New technologies may enhance management by enabling quantitative testing of assumptions of
vegetation response to climate and management. State-and-transition simulation models can keep track of
interactions that are too complicated for us to comprehend using only conceptual models.

This tool takes conceptual state-and-transition models to the next level, fostering greater communication and
dialogue with stakeholders. Based on the models and climate data used here, increased drought may enhance
transitions between vegetative states.

It is important to be as explicit and quantitative as possible as to how you expect vegetation states or
ecosystem processes to transition between one another.
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Formby, J. P, Rodgers, J. C,, Koch, F. H., Krishnan, N., Duerr, D. A, & Riggins, J. J. (2018). Cold tolerance and invasive
potential of the redbay ambrosia beetle (Xyleborus glabratus) in the eastern United States. Biological
Invasions, 20(4), 995-1007. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85032344256&doi=10.1007%2fs10530-017-1606-y&
partnerlD=40&md5=88ef4eb6fefd15a2c6dc29f59f3ef96c. doi:10.1007/s10530-017-1606-y
Research Tags: Wildlife, Forestry
Abstract: Native Lauraceae (e.g. sassafras, redbay) in the southeastern USA are being severely impacted by
laurel wilt disease, which is caused by the pathogen Raffaelea lauricola T. C. Harr., Fraedrich and Aghayeva,
and its symbiotic vector, the redbay ambrosia beetle (Xyleborus glabratus Eichhoff). Cold temperatures are
currently the only viable limitation to the establishment of X. glabratus in northern populations of sassafras.
The observed lower lethal temperature of X. glabratus (- 10.0 °C) is warmer than its supercooling point (- 22.0
°C), indicating the beetle is a freeze intolerant and chill susceptible species. Empirically derived X. glabratus
lower lethal temperature thresholds were combined with host distribution and microhabitat-corrected climate
data to produce species distribution models for X. glabratus in the eastern USA. Macroclimate data (30-year
mean annual minimum temperature) were corrected (- 1.2 °C) to account for thermal buffering afforded to X.
glabratus while living inside sassafras trees. Only 0.1% of the current US sassafras spatial extent experiences
sufficiently harsh winters (locales where mean annual minimum winter temperatures < - 6.2 °C for > 12 h) to
exclude X. glabratus establishment in our species distribution model. Minimum winter temperatures will likely
cause some X. glabratus mortality in ~ 52% of the current spatial extent of sassafras, although current data do
not allow a quantification of X. glabratus mortality in this zone. Conversely, ~ 48% of the current spatial extent
of sassafras is unlikely to experience sufficiently cold winter temperatures to cause any significant impediment
to X. glabratus spread or establishment. A modest climate change scenario (RCP4.5) of + 1.4 °C would result in
91% of the current spatial extent of sassafras in the eastern USA occurring where winter minimum
temperatures are unlikely to cause any mortality to X. glabratus.

Foster, A. C,, Shuman, J. K, Shugart, H. H., Dwire, K. A,, Fornwalt, P. J,, Sibold, J., & Negron, J. (2017). Validation and
application of a forest gap model to the southern Rocky Mountains. Ecological Modelling, 357, 109-128.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015032197&doi=10.1016%2fj.ecolmodel.2017.02.0
19&partnerlD=40&md5=147509191b5072578aaddc33458aa642. doi:10.1016/j.ecolmodel.2017.02.019
Research Tags: Forestry
Abstract: Rocky Mountain forests are highly important for their part in carbon cycling and carbon storage as
well as ecosystem services such as water retention and storage and recreational values. These forests are
shaped by complex interactions among vegetation, climate, and disturbances. Thus, climate change and
shifting disturbances may lead to significant changes in species composition and biomass. Individual tree-based
modeling allows various climate change scenarios and their effects on forest dynamics to be tested. We use an
updated individual-based gap model, the University of Virginia Forest Model Enhanced (UVAFME) at four sites
in the southern Rocky Mountains. UVAFME is quantitatively and qualitatively validated at these sites against
inventory data and descriptions of vegetation zonation and successional dynamics. Results show that UVAFME
can be used to reasonably simulate the expected change in species composition with elevation for the southern
Rocky Mountains region. UVAFME output on size structure (stems size class—1 ha-1) and species-specific
biomass (tonnes C ha-1) is comparable to forest inventory data at these locations. UVAFME can also simulate
successional dynamics to accurately predict changes in species dominance with landscape age. We then
perform a hypothetical climate sensitivity test in which temperature is first increased linearly by 2 °C over 100
years, stabilized for 200 years, cooled back to present climate values over 100 years, and again stabilized for
200 years. Results show that elevated temperatures within the southern Rocky Mountains may lead to
decreases in biomass and shifts upslope in species composition, especially that of ponderosa pine (Pinus
ponderosa), Douglas-fir (Pseudotsuga menziesii), and lodgepole pine (Pinus contorta). At some ecotones these
changes are also likely to be fairly long lasting for at least 100 years. The results from these tests suggest that
UVAFME and other individual-based gap models can be used to inform forest management and climate
mitigation strategies for this region.

Foster, A. C,, Shuman, J. K, Shugart, H. H., & Negron, J. (2018). Modeling the interactive effects of spruce beetle
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infestation and climate on subalpine vegetation. Ecosphere, 9(10). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85055619079&doi=10.1002%2fecs2.2437&partnerID
=40&8md5=b453d97ec9aa76b502cba4f00264f710. doi:10.1002/ecs2.2437

Research Tags: Forestry, Wildlife

Abstract: In the subalpine zone of the Rocky Mountains, climate change is predicted to result in an increase in
the frequency and severity of spruce beetle outbreaks. Climate change itself may affect vegetation, potentially
leading to changes in species composition. The direct and indirect effects of climate and disturbances on forest
composition, biomass, and dynamics open the possibility for non-linear ecosystem responses. Modeling studies
allow for the study of the interaction of these effects and their impact on the forest system. University of
Virginia Forest Model Enhanced (UVAFME), an individual-based gap model that simulates forest dynamics and
characteristics, is updated with a spruce beetle subroutine that calculates the probability for beetle infestation
and potential mortality of each tree on a plot. The updated model is then run with multiple scenarios that
combine beetle infestation with current or altered climate at sites across the southern Rocky Mountains. Results
show that spruce beetle infestations acted to facilitate competition with invading lower-elevation species,
resulting in an increase in the biomass of historically lower-elevation species and a further decline in
Engelmann spruce biomass than occurred with solely bark beetle disturbance or solely climate change. We also
found an initial enhancing effect between spruce beetle infestation and climate change; however, by the end of
100 yr of climate change and potential beetle infestation, climate had a dampening effect on spruce beetle
infestation, through loss of host trees. These results are an important step in understanding the possible futures
for vegetation of the Rocky Mountains as well as for spruce forests across the western United States and
Canada.

Fowler, J. F,, Overby, S., & Smith, B. (2018). La Sal Daisy, Erigeron mancus, Density and Associated Species from
Treeline Ecotone and Alpine Habitats. Western North American Naturalist, 78(2), 184-194. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850525513858d0i=10.3398%2f064.078.02098&partne
rID=40&md5=392c60b1ef27f55f6a3c28e98cb8a291. doi:10.3398/064.078.0209
Research Tags: Grassland
Abstract: The La Sal daisy, Erigeron mancus, is endemic to treeline ecotone and alpine meadow habitats of the
La Sal Mountains in Utah, an insular, laccolithic mountain range on the Colorado Plateau in southeastern
Utah. From 2009 to 2011 we established elevational transects through upper spruce-fir forest, treeline ecotone,
and alpine meadow habitats on Laurel Ridge in the Middle Mountain group of the La Sal Mountains to measure
(1) periodic changes in E. mancus population density, (2) changes in the elevation of the E. mancus population
centroid, (3) changes in patch size occupied by E. mancus, and (4) changes in frequency of occurrence in
herbaceous plant species associated with E. mancus along these transects. We measured both E. mancus
density and vascular plant species composition within 1-m x 1-m square frames in mid-July, near peak alpine
plant flowering time. The E. mancus population density on Mt. Laurel ridge did not significantly change from
2009 to 2015, but the species was most abundant in alpine meadow habitat for both years. Changes in patch
width, centroid elevation, and frequency of occurrence of 30 associated plant species were also not statistically
significant. Like E. mancus, most species show changes in frequency of occurrence between upper spruce-fir
forest, treeline ecotone, and alpine meadow habitats. Individual plants of E. mancus are probably long-lived
perennials, so changes in population density and distribution due to global warming are expected to be gradual
and/or have an unknown lag time. Although there is no evidence of ongoing change in the Laurel Ridge
population of E. mancus, having this information will provide a solid statistical basis for determining significant
future changes.

Frank, A, Howe, G. T., Sperisen, C., Brang, P., Clair, J. B. S,, Schmatz, D. R,, & Heiri, C. (2017). Risk of genetic
maladaptation due to climate change in three major European tree species. Global Change Biology, 23(12),
5358-5371. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85034099917&doi=10.1111%2fgcb.13802&partner|D
=40&md5=2e77ae9c3800b2e0275e10bfdd7b4a5b. doi:10.1111/gcb.13802
Research Tags: Forestry
Abstract: Tree populations usually show adaptations to their local environments as a result of natural
selection. As climates change, populations can become locally maladapted and decline in fitness. Evaluating the
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expected degree of genetic maladaptation due to climate change will allow forest managers to assess forest
vulnerability, and develop strategies to preserve forest health and productivity. We studied potential genetic
maladaptation to future climates in three major European tree species, Norway spruce (Picea abies), silver fir
(Abies alba), and European beech (Fagus sylvatica). A common garden experiment was conducted to evaluate
the quantitative genetic variation in growth and phenology of seedlings from 77 to 92 native populations of
each species from across Switzerland. We used multivariate genecological models to associate population
variation with past seed source climates, and to estimate relative risk of maladaptation to current and future
climates based on key phenotypic traits and three regional climate projections within the A1B scenario. Current
risks from climate change were similar to average risks from current seed transfer practices. For all three
climate models, future risks increased in spruce and beech until the end of the century, but remained low in fir.
Largest average risks associated with climate projections for the period 2061-2090 were found for spruce
seedling height (0.64), and for beech bud break and leaf senescence (0.52 and 0.46). Future risks for spruce
were high across Switzerland. However, areas of high risk were also found in drought-prone regions for beech
and in the southern Alps for fir. Genetic maladaptation to future climates is likely to become a problem for
spruce and beech by the end of this century, but probably not for fir. Consequently, forest management
strategies should be adjusted in the study area for spruce and beech to maintain productive and healthy forests
in the future.

Frank, A., Sperisen, C., Howe, G. T., Brang, P., Walthert, L., Clair, J. B. S., & Heiri, C. (2017). Distinct genecological
patterns in seedlings of Norway spruce and silver fir from a mountainous landscape. Ecology, 98(1), 211-227.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85008180735&doi=10.1002%2fecy.1632&partnerlD=
40&md5=42eadbc5f4de1c688269d32c862febbb. doi:10.1002/ecy.1632
Research Tags: Forestry
Abstract: Understanding the genecology of forest trees is critical for gene conservation, for predicting the
effects of climate change and climate change adaptation, and for successful reforestation. Although common
genecological patterns have emerged, species-specific details are also important. Which species are most
vulnerable to climate change? Which are the most important adaptive traits and environmental drivers of
natural selection? Even though species have been classified as adaptive specialists vs. adaptive generalists,
large-scale studies comparing different species in the same experiment are rare. We studied the genecology of
Norway spruce (Picea abies) and silver fir (Abies alba), two co-occurring but ecologically distinct European
conifers in Central Europe. For each species, we collected seed from more than 90 populations across
Switzerland, established a seedling common-garden test, and developed genecological models that associate
population variation in seedling growth and phenology to climate, soil properties, and site water balance.
Population differentiation and associations between seedling traits and environmental variables were much
stronger for Norway spruce than for silver fir, and stronger for seedling height growth than for bud phenology.
In Norway spruce, height growth and second flushing were strongly associated with temperature and elevation,
with seedlings from the lowlands being taller and more prone to second flush than seedlings from the Alps. In
silver fir, height growth was more weakly associated with temperature and elevation, but also associated with
water availability. Soil characteristics explained little population variation in both species. We conclude that
Norway spruce has become an adaptive specialist because trade-offs between rapid juvenile growth and frost
avoidance have subjected it to strong diversifying natural selection based on temperature. In contrast, because
silver fir has a more conservative growth habit, it has evolved to become an adaptive generalist. This study
demonstrates that co-occurring tree species can develop very different adaptive strategies under identical
environmental conditions, and suggests that Norway spruce might be more vulnerable to future maladaptation
due to rapid climate change than silver fir.

Franklin, J., Andrade, R., Daniels, M. L., Fairbairn, P., Fandino, M. C,, Gillespie, T. W., ... Vennetier, M. (2018).
Geographical ecology of dry forest tree communities in the West Indies. Journal of Biogeography, 45(5),
1168-1181. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85043369635&d0oi=10.1111%2fjbi.13198&partner|D=
40&md5=983f82fb51507703b7120cfaec5afee6. doi:10.1111/jbi.13198
Research Tags: Forestry
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Abstract: Aim

Seasonally dry tropical forest (SDTF) of the Caribbean Islands (primarily West Indies) is floristically distinct from
Neotropical SDTF in Central and South America. We evaluate whether tree species composition was associated
with climatic gradients or geographical distance. Turnover (dissimilarity) in species composition of different
islands or among more distant sites would suggest communities structured by speciation and dispersal
limitations. A nested pattern would be consistent with a steep resource gradient. Correlation of species
composition with climatic variation would suggest communities structured by broad-scale environmental
filtering.

Location

The West Indies (The Bahamas, Cuba, Hispaniola, Jamaica, Puerto Rico, US Virgin Islands, Guadeloupe,
Martinique, St. Lucia), Providencia (Colombia), south Florida (USA) and Florida Keys (USA).

Taxon

Seed plants—woody taxa (primarily trees).

Methods

We compiled 572 plots from 23 surveys conducted between 1969 and 2016. Hierarchical clustering of species in
plots, and indicator species analysis for the resulting groups of sites, identified geographical patterns of
turnover in species composition. Nonparametric analysis of variance, applied to principal components of
bioclimatic variables, determined the degree of covariation in climate with location. Nestedness versus turnover
in species composition was evaluated using beta diversity partitioning. Generalized dissimilarity modelling
partitioned the effect of climate versus geographical distance on species composition.

Results

Despite a set of commonly occurring species, SDTF tree community composition was distinct among islands
and was characterized by spatial turnover on climatic gradients that covaried with geographical gradients.
Greater Antillean islands were characterized by endemic indicator species. Northern subtropical areas
supported distinct, rather than nested, SDTF communities in spite of low levels of endemism.

Main conclusions

The SDTF species composition was correlated with climatic variation. SDTF on large Greater Antillean islands
(Hispaniola, Jamaica and Cuba) was characterized by endemic species, consistent with their geological history
and the biogeography of plant lineages. These results suggest that both environmental filtering and speciation
shape Caribbean SDTF tree communities.

Franzluebbers, A. J., Chappell, J. C,, Shi, W., & Cubbage, F. W. (2017). Greenhouse gas emissions in an agroforestry
system of the southeastern USA. Nutrient Cycling in Agroecosystems, 108(1), 85-100. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-849944532248doi=10.1007%2fs10705-016-9809-7&
partnerlD=40&md5=9¢550b4efbd38d9751cc0551561fdbff. doi:10.1007/s10705-016-9809-7
Research Tags: Forestry, Emissions
Abstract: Agroforestry systems may provide diverse ecosystem services and economic benefits that
conventional agriculture cannot, e.g. potentially mitigating greenhouse gas emissions by enhancing nutrient
cycling, since tree roots can capture nutrients not taken up by crops. However, greenhouse gas emission data
from agroforestry systems are not available in the southeastern USA, thus limiting our ability to optimize
agroforestry management strategies for the region. We hypothesized that tree-crop interactions could prevent
excess N from being released to the atmosphere as nitrous oxide (N20). We determined N20O and carbon
dioxide (COZ2) emissions, soil temperature, water content, and surface-soil inorganic N in an 8-year-old
agroforestry site at the Center for Environmental Farming Systems in Goldsboro, North Carolina, USA. The
experimental design was a factorial arrangement of soil texture (loamy sand, sandy loam, and clay loam) and
canopy cover (cropped alley, margin between crops and trees, and under Pinus palustris, Pinus taeda, and
Quercus pagoda) with three replications. Sampling occurred 42 times within a year using static, vented
chambers exposed to the soil for 1-h periods. Soil N20O emission was lower under tree canopies than in cropped
alleys, and margin areas were intermediate. Soil texture, water content, and inorganic N were key determinants
of the magnitude of N20 emission. Soil CO2 emission was controlled by temperature and water content as
expected, but surprisingly not by their interaction. Soil temperature was 1.8 + 1.3 °C lower and soil water
content was 0.043 + 0.15 m3 m-3 lower under tree canopy than in cropped alleys, which helped to reduce
CO2 emission under trees relative to that in cropped alleys. Our results provide a foundation for reducing
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greenhouse gas emissions in complex agricultural landscapes with varying soil texture by introducing timber
production without abandoning agricultural operations.

Fraterrigo, J. M., Ream, K., & Knoepp, J. D. (2018). Tree Mortality From Insect Infestation Enhances Carbon Stabilization
in Southern Appalachian Forest Soils. Journal of Geophysical Research: Biogeosciences, 123(7), 2121-2134.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850506291808&doi=10.1029%2f2018)G0044318&partn
erlD=408&md5=e686940d0a9884cbfe1e2bead3215d4c. doi:10.1029/2018)G004431
Research Tags: Soil, Forestry, Wildlife
Abstract: Forest insect and pathogen outbreaks may exacerbate anthropogenic climate change if they
accelerate soil carbon loss to the atmosphere. We quantified soil respiration and carbon content for nearly a
decade dfter girdling or natural infestation of hemlock (Tsuga canadensis L. Carr., a codominant species in
southern Appalachian forests) by hemlock woolly adelgid (Adelges tsugae) to improve understanding of soil
carbon response to disturbance from forest insect and pathogens. From 2005 to 2013, net soil respiration was
similar among hemlock mortality (~50% basal area reduction) and reference hardwood plots, but both girdled
and hemlock woolly adelgid-infested plots showed greater activities of B-glucosidase (a cellulose-hydrolyzing
extracellular enzyme), decreased O-horizon, and decreased fine root biomass. During this period, mineral soil
carbon accumulated at a higher rate in hemlock mortality plots than in reference plots in both surface (0-10
c¢m) and subsurface (10-30 cm) soils, driven by increases in the mineral-associated fraction of the soil organic
matter. In contrast, particulate organic matter (POM) carbon accrued slowly in surface soils and declined in the
subsurface of girdled plots. §13C values of the POM fraction demonstrate increased microbial processing of
surface soil organic matter over time, suggesting enhanced decomposition of organic matter in this pool. These
findings indicate that hemlock mortality in this system has led to enhanced soil carbon stabilization through
the transformation and translocation of carbon from detrital and POM pools to the mineral-associated organic
matter pool. Accelerated responses in the girdled versus naturally infested treatments highlight limitations
associated with using girdling to simulate natural mortality.

Frauendorf, T. C., MacKenzie, R. A, Tingley, R. W., Frazier, A. G., Riney, M. H., & El-Sabaawi, R. W. (2019). Evaluating
ecosystem effects of climate change on tropical island streams using high spatial and temporal resolution
sampling regimes. Global Change Biology, 25(4), 1344-1357. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850619980008&doi=10.1111%2fgcb.14584&partner|D
=40&md5=83ccc59f23be7fceOec15ba65682793b. doi:10.1111/gcb.14584
Research Tags:

Abstract:

Frazier, A. G, Elison Timm, O., Giambelluca, T. W., & Diaz, H. F. (2018). The influence of ENSO, PDO and PNA on
secular rainfall variations in Hawai'i. Climate Dynamics, 51(5-6), 2127-2140. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85034223641&doi=10.1007%2fs00382-017-4003-4&
partnerlD=408md5=c543ced9c8862502702452eae624485¢e. doi:10.1007/s00382-017-4003-4
Research Tags: Weather
Abstract: Climate change is expected to alter precipitation patterns worldwide, which will affect streamflow in
riverine ecosystems. It is vital to understand the impacts of projected flow variations, especially in tropical
regions where the effects of climate change are expected to be one of the earliest to emerge. Space-for-time
substitutions have been successful at predicting effects of climate change in terrestrial systems by using a
spatial gradient to mimic the projected temporal change. However, concerns have been raised that the spatial
variability in these models might not reflect the temporal variability. We utilized a well-constrained rainfall
gradient on Hawaii Island to determine (a) how predicted decreases in flow and increases in flow variability
daffect stream food resources and consumers and (b) if using a high temporal (monthly, four streams) or a high
spatial (annual, eight streams) resolution sampling scheme would alter the results of a space-for-time
substitution. Declines in benthic and suspended resource quantity (10- to 40-fold) and quality (shift from
macrophyte to leaf litter dominated) contributed to 35-fold decreases in macroinvertebrate biomass with
predicted changes in the magnitude and variability in the flow. Invertebrate composition switched from
caddisflies and damselflies to taxa with faster turnover rates (mosquitoes, copepods). Changes in resource and
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consumer composition patterns were stronger with high temporal resolution sampling. However, trends and
ranges of results did not differ between the two sampling regimes, indicating that a suitable, well-constrained
spatial gradient is an appropriate tool for examining temporal change. Our study is the first to investigate
resource to community wide effects of climate change on tropical streams on a spatial and temporal scale. We
determined that predicted flow alterations would decrease stream resource and consumer quantity and quality,
which can alter stream function, as well as biomass and habitat for freshwater, marine, and terrestrial
consumers dependent on these resources.

Frelich, L. E., Reich, P. B., & Peterson, D. W. (2017). The changing role of fire in mediating the relationships among
oaks, grasslands, mesic temperate forests, and boreal forests in the Lake States. Journal of Sustainable
Forestry, 36(5), 421-432. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014676105&doi=10.1080%2f10549811.2017.12967
778&partnerlD=408&md5=16815bbf0acead354dc3d536433f5f57. doi:10.1080/10549811.2017.1296777
Research Tags: Forestry, Grassland, Weather
Abstract: Historically, oak forests and woodlands intergraded with southern boreal forest, temperate mesic
forest, and grassland biomes, forming complex fire-mediated relationships in the Great Lakes region of
Minnesota, Wisconsin, and Michigan, USA. Variability in fire recurrence intervals allowed oaks to mix with
grasses or with mesic forest species in areas with high (2-10 yr) or moderate (several decades) fire frequencies,
respectively. In the southern boreal forest, oak colonization was limited by cold climate. In recent decades
former savannas have been largely converted to agricultural fields and the fate of oak remnants is controlled
by human fire use. In mesic temperate forests, fire exclusion, wetter climate, and deer browsing have led to
mesophication and increasing maple dominance. With ongoing warming, however, mesophication could
reverse due to increased drought and fire frequency, and earthworm invasion, which enhances the understory
environment for oak seedlings. Oaks are also likely to invade large tracts of southern boreal forest. However,
deer grazing on oak seedlings will partially negate the positive influence of warming and fire. On balance, oaks
have a more positive future outlook in the Lake States, as the climate becomes more favorable to oaks
compared to temperate mesic and boreal forests.

Freschet, G. T., Valverde-Barrantes, O. J., Tucker, C. M., Craine, J. M., McCormack, M. L., Violle, C,, . .. Roumet, C. (2017).
Climate, soil and plant functional types as drivers of global fine-root trait variation. Journal of Ecology, 105(5),
1182-1196. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017479036&d0i=10.1111%2f1365-2745.127698&pa
rtnerlD=408md5=dbf607419f46d16eee2cfIcbc29¢3f71. doi:10.1111/1365-2745.12769
Research Tags: Soil
Abstract: Ecosystem functioning relies heavily on below-ground processes, which are largely regulated by plant
fine-roots and their functional traits. However, our knowledge of fine-root trait distribution relies to date on
local- and regional-scale studies with limited numbers of species, growth forms and environmental variation.
We compiled a world-wide fine-root trait dataset, featuring 1115 species from contrasting climatic areas,
phylogeny and growth forms to test a series of hypotheses pertaining to the influence of plant functional types,
soil and climate variables, and the degree of manipulation of plant growing conditions on species fine-root trait
variation. Most particularly, we tested the competing hypotheses that fine-root traits typical of faster return on
investment would be most strongly associated with conditions of limiting versus favourable soil resource
availability. We accounted for both data source and species phylogenetic relatedness.

We demonstrate that: (i) Climate conditions promoting soil fertility relate negatively to fine-root traits
favouring fast soil resource acquisition, with a particularly strong positive effect of temperature on fine-root
diameter and negative effect on specific root length (SRL), and a negative effect of rainfall on root nitrogen
concentration; (ii) Soil bulk density strongly influences species fine-root morphology, by favouring thicker,
denser fine-roots; (iii) Fine-roots from herbaceous species are on average finer and have higher SRL than those
of woody species, and N2-fixing capacity positively relates to root nitrogen; and (iv) Plants growing in pots have
higher SRL than those grown in the field.

Synthesis. This study reveals both the large variation in fine-root traits encountered globally and the relevance
of several key plant functional types and soil and climate variables for explaining a substantial part of this
variation. Climate, particularly temperature, and plant functional types were the two strongest predictors of
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fine-root trait variation. High trait variation occurred at local scales, suggesting that wide-ranging
below-ground resource economics strategies are viable within most climatic areas and soil conditions.

Fricker, G. A, Synes, N. W., Serra-Diaz, J. M., North, M. P., Davis, F. W., & Franklin, J. (2019). More than climate?
Predictors of tree canopy height vary with scale in complex terrain, Sierra Nevada, CA (USA). Forest Ecology
and Management, 434, 142-153. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058465266&doi=10.1016%2fj.foreco.2018.12.006&
partnerlD=408md5=867e211fe6a1f5c56becd2e07084b831. doi:10.1016/j.foreco.2018.12.006
Research Tags: Forestry
Abstract: Tall trees and vertical forest structure are associated with increased productivity, biomass and wildlife
habitat quality. While climate has been widely hypothesized to control forest structure at broad scales, other
variables could be key at fine scales, and are associated with forest management. In this study we identify the
environmental conditions (climate, topography, soils) associated with increased tree height across spatial scales
using airborne Light Detection and Ranging (LiDAR) data to measure canopy height. The study was conducted
over a large elevational gradient from 200 to 3000 m in the Sierra Nevada Mountains (CA, USA) spanning
sparse oak woodlands to closed canopy conifer forests. We developed Generalized Boosted Models (GBMs) of
forest height, ranking predictor variable importance against Maximum Canopy Height (CHMax) at six spatial
scales (25, 50, 7100, 250, 500, 1000 m). In our study area, climate variables such as the climatic water deficit and
mean annual precipitation were more strongly correlated with CHmax (18-52% relative importance) than soil
and topographic variables, and models at intermediate (50-500m) scales explained the most variance in
CHMax (R2 0.77-0.83). Certain soil variables such as soil bulk density and pH, as well as topographic variables
such as the topographic wetness index, slope curvature and potential solar radiation, showed consistent, strong
associations with canopy structure across the gradient, but these relationships were scale dependent.
Topography played a greater role in predicting forest structure at fine spatial scales, while climate variables
dominated our models, particularly at coarse scales. Our results indicate that multiple abiotic factors are
associated with increased maximum tree height; climatic water balance is most strongly associated with this
component of forest structure but varies across all spatial scales examined (6.9-54.8% relative importance),
while variables related to topography also explain variance in tree height across the elevational gradient,
particularly at finer spatial scales (37.15%, 20.26% relative importance at 25, 50 m scales respectively).

Frongillo, E. A, Nguyen, H. T., Smith, M. D., & Coleman-Jensen, A. (2019). Food Insecurity Is More Strongly Associated
with Poor Subjective Well-Being in More-Developed Countries than in Less-Developed Countries. Journal of
Nutrition, 149(2), 330-335. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850622735828d0oi=10.1093%2fjn%2fnxy2618&partner
ID=40&md5=6a53e3b26bb1d1c0b3086562d0150ed6. doi:10.1093/jn/nxy261
Research Tags: Economics
Abstract: Background
Food insecurity is strongly associated with subjective well-being. People compare their well-being to a
subjective reference that adjusts over time, which is called hedonic adaptation.

Objective

We aimed to deepen understanding of the relation between food insecurity and subjective well-being among
countries from the perspective of possible hedonic adaptation between food insecurity and subjective
well-being.

Methods

Global data from the Gallup World Poll 2074 were collected from 152,206 individuals in 147 countries.
Telephone and face-to-face surveys were conducted in 37 and 111 countries, respectively, collecting data on
law and order; food and shelter; institutions and infrastructure; job climate,; and financial, social, physical, and
evaluative well-being, including the Food Insecurity Experience Scale. Data were aggregated to country level
and merged with economic and social measures from World Bank and United Nations sources: infant mortality,
gross domestic product, economic inequality, agricultural value added, fertility, maternal mortality, female
schooling, and female participation in the labor force. Multilevel linear regression was used to examine
associations between well-being and food insecurity.

Results
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Experiencing moderate or severe food insecurity was prevalent among countries, with a mean probability of
0.273 + 0.220. Countries that were less developed economically and socially had a higher probability of
experiencing food insecurity, lower subjective well-being as measured by the daily experience index, and less
negative slopes for the relation between daily experience index and food insecurity. Food insecurity was the
strongest predictor of daily experience from among the measures of economic and social development.
Conclusions

The prevalence of food insecurity was strongly and negatively associated with subjective well-being across 147
countries. The association between food insecurity and poor subjective well-being within countries was stronger
for more-developed countries, providing evidence of hedonic adaptation between food insecurity and subjective
well-being. Food insecurity explained substantial variation in subjective well-being both among and within
countries.

Fu, C., Wang, G., Bible, K, Goulden, M. L, Saleska, S. R,, Scott, R. L., & Cardon, Z. G. (2018). Hydraulic redistribution
affects modeled carbon cycling via soil microbial activity and suppressed fire. Global Change Biology, 24(8),
3472-3485. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047468918&doi=10.1111%2fgcb.14164&partnerlD
=408md5=9d3dcb19b277953cfbc7c4ce326126ae. doi:10.1111/gcb.14164
Research Tags: Soil, Water
Abstract: Hydraulic redistribution (HR) of water from moist to drier soils, through plant roots, occurs
world-wide in seasonally dry ecosystems. Although the influence of HR on landscape hydrology and plant water
use has been amply demonstrated, HR's effects on microbe-controlled processes sensitive to soil moisture,
including carbon and nutrient cycling at ecosystem scales, remain difficult to observe in the field and have not
been integrated into a predictive framework. We incorporated a representation of HR into the Community Land
Model (CLM4.5) and found the new model improved predictions of water, energy, and system-scale carbon
fluxes observed by eddy covariance at four seasonally dry yet ecologically diverse temperate and tropical
AmeriFlux sites. Modeled plant productivity and microbial activities were differentially stimulated by upward
HR, resulting at times in increased plant demand outstripping increased nutrient supply. Modeled plant
productivity and microbial activities were diminished by downward HR. Overall, inclusion of HR tended to
increase modeled annual ecosystem uptake of CO2 (or reduce annual COZ2 release to the atmosphere).
Moreover, engagement of CLM4.5's ground-truthed fire module indicated that though HR increased modeled
fuel load at all four sites, upward HR also moistened surface soil and hydrated vegetation sufficiently to limit
the modeled spread of dry season fire and concomitant very large CO2 emissions to the atmosphere.
Historically, fire has been a dominant ecological force in many seasonally dry ecosystems, and intensification of
soil drought and altered precipitation regimes are expected for seasonally dry ecosystems in the future. HR may
play an increasingly important role mitigating development of extreme soil water potential gradients and
associated limitations on plant and soil microbial activities, and may inhibit the spread of fire in seasonally dry
ecosystems.

Fu, X., & Meinzer, F. C. (2018). Metrics and proxies for stringency of regulation of plant water status (iso/anisohydry): A
global data set reveals coordination and trade-offs among water transport traits. Tree Physiology, 39(1),
122-134. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85060381660&doi=10.1093%2ftreephys%2ftpy087&
partnerlD=40&md5=ebaa91225b53b01294542cbcc0d7a859. doi:10.1093/treephys/tpy087
Research Tags: Weather
Abstract: Plants operate along a continuum of stringency of regulation of plant water potential from isohydry
to anisohydry. However, most metrics and proxies of plant iso/anisohydric behavior have been developed from
limited sets of site-specific experiments. Understanding the underlying mechanisms that determine species’
operating ranges along this continuum, independent of site and growing conditions, remains challenging. We
compiled a global database to assess the global patterns of metrics and proxies of plant iso/anisohydry and
then explored some of the underlying functional traits and trade-offs associated with stringency of regulation
that determines where species operate along the continuum. Our results showed that arid and semi-arid
biomes were associated with greater anisohydry than more mesic biomes, and angiosperms showed marginally
greater anisohydry than gymnosperms. Leaf water potential at the turgor loss point (Wtlp) and wood density
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were the two most powerful proxies for ranking the degree of plant iso/anisohydry for a wide range of species
and biomes. Both of these simple traits can be easily and rapidly determined, and therefore show promise for a
priori mapping and understanding of the global distribution pattern of the degree of plant iso/anisohydry.
Generally, the most anisohydric species had the most negative values of Wtlp and highest wood density,
greatest resistance to embolism, lowest hydraulic capacitance and lowest leaf-specific hydraulic conductivity of
their branches. Wood density in particular appeared to be central to a coordinated series of traits, trade-offs
and behaviors along a continuum of iso/anisohydry. Quantification of species’ operating ranges along a
continuum of iso/anisohydry and identification of associated trade-offs among functional traits may hold
promise for mechanistic modeling of species-specific responses to the anticipated more frequent and severe
droughts under global climate change scenarios.

Fullerton, A. H., Torgersen, C. E.,, Lawler, J. J,, Steel, E. A, Ebersole, J. L, & Lee, S. Y. (2018). Longitudinal thermal
heterogeneity in rivers and refugia for coldwater species: effects of scale and climate change. Aquatic
Sciences, 80(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85035143901&doi=10.1007%2fs00027-017-0557-9&
partnerlD=40&md5=4cd41d31e0e6370c1cbdddef4abal6e. doi:10.1007/s00027-017-0557-9
Research Tags: Water, Wildlife
Abstract: Climate-change driven increases in water temperature pose challenges for aquatic organisms.
Predictions of impacts typically do not account for fine-grained spatiotemporal thermal patterns in rivers.
Patches of cooler water could serve as refuges for anadromous species like salmon that migrate during
summer. We used high-resolution remotely sensed water temperature data to characterize summer thermal
heterogeneity patterns for 11,308 km of second—seventh-order rivers throughout the Pacific Northwest and
northern California (USA). We evaluated (1) water temperature patterns at different spatial resolutions, (2) the
frequency, size, and spacing of cool thermal patches suitable for Pacific salmon (i.e., contiguous stretches > 0.25
km, < 15 °C and = 2 °C, aooler than adjacent water), and (3) potential influences of climate change on
availability of cool patches. Thermal heterogeneity was nonlinearly related to the spatial resolution of water
temperature data, and heterogeneity at fine resolution (< 1 km) would have been difficult to quantify without
spatially continuous data. Cool patches were generally > 2.7 and < 13.0 km long, and spacing among patches
was generally > 5.7 and < 49.4 km. Thermal heterogeneity varied among rivers, some of which had long
uninterrupted stretches of warm water > 20 °C, and others had many smaller cool patches. Our models
predicted little change in future thermal heterogeneity among rivers, but within-river patterns sometimes
changed markedly compared to contemporary patterns. These results can inform long-term monitoring
programs as well as near-term climate-adaptation strategies.

Galko, J., Dzurenko, M., Ranger, C. M., Kulfan, J,, Kula, E., Nikolov, C,, . .. Zach, P. (2018). Distribution, habitat
preference, and management of the invasive ambrosia beetle xylosandrus germanus (Coleoptera:
Curculionidae, Scolytinae) in European forests with an emphasis on the West Carpathians. Forests, 10(1).
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850594320058d0i=10.3390%2ff10010010&partnerID
=40&8md5=2b7897b09e4c4df18d807f365bfd28aa. doi:10.3390/f10010010
Research Tags: Forestry, Wildlife
Abstract: The black timber bark beetle Xylosandrus germanus (Blandford) is an invasive ambrosia beetle that
originates from Southeast Asia and has become successfully established within Europe and North America.
Herein, we provide a review of the spread and distribution of this tree and timber pest species across Europe,
before and after 2000, along with a review of its habitat preferences. Since the spread of X. germanus across
Europe has accelerated rapidly post-2000, emphasis is placed on this period. X. germanus was first recorded in
Germany in 1951 and since then in 21 other European countries along with Russia. Ethanol-baited traps were
deployed in oak, beech, and spruce forest ecosystems in the Western Carpathians, Central Europe, Slovakia, to
characterize the distribution and habitat preferences of this non-native ambrosia beetle. Captures of X.
germanus within Slovakia have been rising rapidly since its first record in 2010, and now this species dominates
captures of ambrosia beetles. X. germanus has spread throughout Slovakia from south-southwest to
north-northeast over a period of 5-10 years, and has also spread vertically into higher altitudes within the
country. While living but weakened trees in Europe and North America are attacked by X. germanus, the
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greatest negative impact within Slovakia is attacks on recently felled logs of oak, beech and spruce trees, which
provide high quality timber/lumber. We suggest that the recent rapid spread of X. germanus in Central Europe
is being facilitated by environmental changes, specifically global warming, and the increasing frequency of
timber trade. Recommendations for the management of X. germanus in forest ecosystems are proposed and
discussed, including early detection, monitoring, sanitary measures, etc.

Gallego-Tévar, B., Infante-Izquierdo, M. D., Figueroa, E., Nieva, F. J. J., Mufioz-Rodriguez, A. F., Grewell, B. J., & Castillo,
J. M. (2019). Some like it hot: Maternal-switching with climate change modifies formation of invasive spartina
hybrids. Frontiers in Plant Science, 10. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067369606&doi=10.3389%2ffpls.2019.00484&part
nerlD=40&md5=eacb38d5054e24a022cafbd2db973470. doi:10.3389/fpls.2019.00484
Research Tags: Water
Abstract: Climate change can induce temporary, spatial or behavioral changes in species, so that only some
species can adapt to the new climatic conditions. In the case of invasive species, it is expected that they will be
promoted in a context of global change, given their high tolerance to environmental factors and phenotypic
plasticity. Once in the invaded range, these species can hybridize with native species thus introducing their
genotype in the native biota. However, the effects that climate change will have on this process of invasion by
hybridization remain unclear. We evaluated the historical establishment of the reciprocal hybrids between the
native Spartina maritima and the invasive S. densiflora in the Gulf of Cadiz (SW Iberian Peninsula) and we
related it to climatic changes during the period 1955-2017. Our results showed that, according to their dating
based on their rate of lateral expansion rates, the establishment of S. maritima x densiflora and S. densiflora x
maritima in the Gulf of Cadiz has occurred in the last two centuries and has been related to changes in air
temperature and rainfall during the flowering periods of their parental species, with antagonist impacts on both
hybrids. Thus, the hybrid S. densiflora x maritima has been established in years with mild ends of spring and
beginning of summer when the flowering of S. maritima lengthened and its pollen production was higher, and
it coincided with the beginning of the flowering period of S. densiflora. Moreover, the establishment of this
hybrid was related to higher spring/summer rainfalls, probably due to the reduction in salinity in middle
marshes. However, the hybrid S. maritima x densiflora, was established mainly in warmer spring/summers in
which the proportion of pollen:ovule of S. maritima was reduced favoring its pollination by S. densiflora. As a
consequence of the promotion of S. maritima x densiflora with climate change, the native and endangered
species S. maritima would be threatened, as both taxa share the same habitat and the hybrid shows a
remarkably higher competitive potential.

Galliart, M., Bello, N., Knapp, M., Poland, J., St Amand, P., Baer, S., ... Johnson, L. (2019). Local adaptation, genetic
divergence, and experimental selection in a foundation grass across the US Great Plains’ climate gradient.
Global Change Biology, 25(3), 850-868. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059576498&doi=10.1111%2fgcb.14534&partnerlD
=408&md5=bd9a4e5311a95dfa5d41e978b8bda006. doi:10.1111/gcb.14534
Research Tags: Grassland
Abstract: Many prior studies have uncovered evidence for local adaptation using reciprocal transplant
experiments. However, these studies are rarely conducted for a long enough time to observe succession and
competitive dynamics in a community context, limiting inferences for long-lived species. Furthermore, the
genetic basis of local adaptation and genetic associations with climate has rarely been identified. Here, we
report on a long-term (6-year) experiment conducted under natural conditions focused on Andropogon
gerardii, the dominant grass of the North American Great Plains tallgrass ecosystem. We focus on this
foundation grass that comprises 80% of tallgrass prairie biomass and is widely used in 20,000 km2 of
restoration. Specifically, we asked the following questions: (a) Whether ecotypes are locally adapted to regional
climate in realistic ecological communities. (b) Does adaptive genetic variation underpin divergent phenotypes
across the climate gradient? (c) Is there evidence of local adaptation if the plants are exposed to competition
among ecotypes in mixed ecotype plots? Finally, (d) are local adaptation and genetic divergence related to
climate? Reciprocal gardens were planted with 3 regional ecotypes (originating from dry, mesic, wet climate
sources) of Andropogon gerardii across a precipitation gradient (500-1,200 mm/year) in the US Great Plains.
We demonstrate local adaptation and differentiation of ecotypes in wet and dry environments. Surprisingly, the
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apparent generalist mesic ecotype performed comparably under all rainfall conditions. Ecotype performance
was underpinned by differences in neutral diversity and candidate genes corroborating strong differences
among ecotypes. Ecotype differentiation was related to climate, primarily rainfall. Without long-term studies,
wrong conclusions would have been reached based on the first two years. Further, restoring prairies with
climate-matched ecotypes is critical to future ecology, conservation, and sustainability under climate change.

Galloza, M. S., Lopez-Santos, A., & Martinez-Santiago, S. (2017). Predicting land at risk from wind erosion using an
index-based framework under a climate change scenario in Durango, Mexico. Environmental Earth Sciences,
76(16). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850276983658&d0oi=10.1007%2fs12665-017-6751-1&
partnerlD=40&md5=66a78927785ed032f8ad5011229d577d. doi:10.1007/s12665-017-6751-1
Research Tags: Soil
Abstract: Land degradation takes place primarily in drylands which make up for almost 50% of the cultivated
lands, globally. The 90% of Mexican territory is currently experiencing land deterioration mainly due to
anthropogenic land use changes and still expecting further deterioration. While efforts have been directed
toward the impact of land use changes on wind erosion in dryland ecosystems, there is still high uncertainty on
the nature of wind erosion sources. This challenge was addressed by developing and evaluating a method for
completing spatial assessments of vulnerable zones currently experiencing accelerated soil erosion and to
predict those areas where soil erosion is likely to occur in the near future. This approach is tested over a study
area in the Comarca Lagunera, Durango, Mexico. Spatiotemporal patterns and variability in soil erosion and
aridity were evaluated, as well as the identification of key characteristics driving soil degradation in the area.
Results demonstrate that the suggested methodology can be effectively used to spatially delineate potential
locations susceptible to soil degradation (e.g., moderate-risk zones and/or high-risk zones), not only in the
present time but also to predict those locations in the near future. This provides the opportunity of spatially
defined areas of interest based on specific relationships between edaphological properties and its vulnerability
to climate variability. This type of approach could be valuable to identify critical locations that should be
treated as a priority for monitoring and managing accelerated soil degradation.

Gamble, J. D., Feyereisen, G. W., Papiernik, S. K., Wente, C., & Baker, J. (2017). Regression-kriged soil organic carbon
stock changes in manured corn silage-alfalfa production systems. Soil Science Society of America Journal,
81(6), 1557-1566. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85040599326&d0oi=10.2136%2fsssaj2017.04.0138&p
artnerlD=40&md5=3b3eed2324bba89ca7879351e6c5fb2b. doi:10.2136/sss5aj2017.04.0138
Research Tags: Soil, Crops
Abstract: Accurate measurement of soil organic C (SOC) stock changes over time is essential to verify
management effects on C sequestration. This study quantified spatial and temporal changes in SOC stocks on
adjacent 65-ha corn (Zea mays L.) silage—alfalfa (Medicago sativa L.) fields receiving liquid dairy manure in
west central Minnesota. We used regression kriging to interpolate SOC in four soil layers in 2006 and 2015, and
calculated stock changes over time. Regression kriging with elevation, topographic wetness index, field (west vs.
east), and irrigation (yes vs. no) accurately predicted SOC in the 0 to 15-cm (R2 = 0.89) and 15 to 30-cm layers
(R2 = 0.51-0.95), where variogram analysis indicated moderate to strong spatial correlation. From 0 to 15 cm,
SOC in the west field increased by 7% (+4.5 Mg C ha—1) over the study period caused by gains in irrigated
portions of the field. No changes were found in the east field or from 15 to 30 cm in either field. Below 30 cm, a
lack of spatial structure and a lack of relationships between SOC and auxiliary variables was found, but simple
means indicated SOC gains of 13% (+4.7 Mg C ha-1) in the 30 to 60-cm layer and 24% (+3.9 Mg C ha-1) in
the 60 to 90-cm layer across both fields. Regression kriging with easily acquired auxiliary variables offers a
highly accurate method of monitoring SOC stock changes over time to 30 cm depth. Current management
practices maintain or increase SOC in these fields.

Gamm, C. M,, Sullivan, P. F,, Buchwal, A, Dial, R. J., Young, A. B., Watts, D. A, ... Post, E. (2018). Declining growth of
deciduous shrubs in the warming climate of continental western Greenland. Journal of Ecology, 106(2),
640-654. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85041956310&doi=10.1111%2f1365-2745.12882&pa

168



Ganey, J.

Ganey, J.

rtnerlD=408&md5=e25d2106c403b6bbb7752b78e67cd132. doi:10.1111/1365-2745.12882

Research Tags: Forestry

Abstract: Observational and experimental studies have generally shown that warming is associated with
greater growth and abundance of deciduous shrubs in arctic ecosystems. It is uncertain, however, if this trend
will persist in the future.

Our study examined growth responses of deciduous shrubs to climate change over the late 20th and early 21st
centuries near Kangerlussuaq in western Greenland. We combined shrub dendrochronology, stable isotope
analysis and weekly measurements of leaf gas exchange to examine the drivers of secondary growth in two
widespread and dominant deciduous shrub species: Salix glauca and Betula nana.

Betula showed a dramatic growth decline beginning in the early 1990s, when correlations between growing
season air temperature and growth shifted from neutral to strongly negative. Salix also showed a growth
decline, but it began slightly later and was more pronounced among older stems. May-August mean air
temperature of c. 7°C appeared to be an important threshold.

Carbon isotope discrimination (A13C) in a-cellulose of Salix growth rings declined strongly during the period of
reduced growth, suggesting drought-induced stomatal closure as a possible cause. Leaf gas exchange of Salix
was also highly sensitive to seasonal variation in moisture availability. Betula growth declined more
dramatically than Salix, but leaf gas exchange was less sensitive to moisture availability and there was less
evidence of a A13C trend. We hypothesize that the dramatic Betula growth decline might reflect the combined
effects of increasing moisture limitation, repeated defoliation during recent moth outbreaks and greater
browsing by a growing muskoxen population.

Synthesis. Our findings contrast with widespread observations of increasing shrub growth in the Arctic and
instead point to a potential decline in the flux of carbon into a pool with a long mean residence time (wood).
While our study area is warmer and drier than much of the Arctic, our results may serve as an early indicator of
potential effects of rising temperature in other arctic ecosystems.

L., Iniguez, J. M., Sanderlin, J. S., & Block, W. M. (2017). Developing a monitoring program for bird
populations in the chiricahua mountains, Arizona, using citizen observers: Initial stages. USDA Forest Service -
General Technical Report RMRS-GTR, 2017(368). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-52.0-85026995369&partnerID=40&md5=bf5ea84ed2efed
dc44067f1299f3d3fa.

Research Tags: Wildlife

Abstract: The Madrean Sky Island region is an ecologically important area harboring exceptional biodiversity,
including a unique avifauna that supports a thriving ecotourism industry in southeastern Arizona. This area has
been impacted by several large wildfires in recent decades. These wildfires have altered vegetation composition
and structure in forests and woodlands, and the effects of these changes on bird populations and distribution
are not well understood. We studied occupancy and habitat associations of forest and woodland birds within
five mountain ranges in southeastern Arizona from 1991 to 1995, before these fires occurred. The resulting
data provide a unique opportunity to compare postfire bird populations with populations in these ranges
during the 1990s, but funding to accomplish the necessary postfire bird sampling has been limited.
Consequently, we are exploring the feasibility of using skilled citizen observers to monitor bird occupancy and
distribution. This report documents the early stages of an effort to sample bird populations in the Chiricahua
Mountains, Arizona using citizen observers. It describes field methods, presents preliminary results, summarizes
early lessons learned, and outlines future steps necessary to design and implement a rigorous monitoring
program using citizen observers to sample bird populations in the Madrean Sky Islands.

L., & Vojta, S. C. (2017). Comparative Trends in Log Populations in Northern Arizona Mixed-Conifer and
Ponderosa Pine Forests Following Severe Drought. Western North American Naturalist, 77(3), 281-292.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850346408128&d0oi=10.3398%2f064.077.0302&partne
rID=40&md5=2f44626a80967a3d91d9f4a5fc7485f5. doi:10.3398/064.077.0302

Research Tags: Forestry, Weather

Abstract: Logs provide an important form of coarse woody debris in forest systems, contributing to numerous
ecological processes and dffecting wildlife habitat and fuel complexes. Despite this, little information is
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available on the dynamics of log populations in southwestern ponderosa pine (Pinus ponderosa) and especially
mixed-conifer forests. A recent episode of elevated tree mortality in these forest types in northern Arizona
caused a pulse in log inputs as dead trees broke and fell. We documented changes in these log populations
from 2004 to 2009 in an earlier paper. Here, we extended that work to evaluate changes in log abundance and
volume between 2009 and 2014, compare trends in log abundance and volume between this period and the
preceding 5-year period, estimate overall change in log abundance and volume over the period from 2004 to
20174, and describe temporal relationships between log abundance and changes in populations of snags
(standing dead trees) during the study. Trends in log populations differed between forest types. Increases in log
abundance were more widespread and larger in magnitude in mixed-conifer forest than in ponderosa pine
forest. Over the entire 10-year study period, log abundance increased by 52% and 30% in mixed-conifer and
ponderosa pine forest, respectively. Most of that increase occurred in the first 5 years, especially in ponderosa
pine forest. Log abundance and volume continued to increase from 2009 to 2014 in mixed-conifer forest,
whereas these parameters showed little change in ponderosa pine forest over this period. Log abundance
lagged snag abundance, which peaked in 2007 but remained elevated in 2012 relative to pre-2007 levels in
both forest types. Thus, log abundance may continue to increase as those snags break and fall The ultimate
magnitude and duration of this drought-mediated pulse in log inputs to these systems thus remains unknown.
Understanding how these systems respond to drought-related mortality pulses may aid forest ecologists and
managers charged with adapting forest management strategies in an era of changing climate.

L., & Witt, C. (2017). Changes in snag populations on national forest system lands in Arizona, 1990s to 2000s.
Journal of Forestry, 115(2), 103-111. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014640139&doi=10.5849%2fjof.2016-0628&partner
ID=408md5=dfde6206c48877fb015e2bea76c02050. doi:10.5849/jof.2016-062

Research Tags: Forestry

Abstract: Snags receive special management attention as important components of forest systems. We used
data from the US Department of Agriculture (USDA) Forest Service Forest Inventory and Analysis Program,
collected during two recent time periods (1995 to 1999 and 2001 to 2010), to evaluate trends in snag
populations in two forest types in Arizona. Densities of snags =4 in. dbh increased by 21 and 72% between
these time periods in mixed conifer and ponderosa pine (Pinus ponderosa) forest, respectively. Proportions of
plots meeting USDA Forest Service guidelines for density of large snags (defined as snags =18 in. dbh and =30
ft tall) increased between time periods in both forest types (from 19 to 45% in mixed conifer and from 5 to 17%
in ponderosa pine forest), but large snags remained relatively sparse, especially in less productive ponderosa
pine forests. More than 50 and 75% of sampled plots lacked large snags entirely in mixed conifer and
ponderosa pine forest, respectively.

Management and Policy Implications Snags are important components of forest systems, providing resources
for numerous wildlife species and contributing to decay dynamics and other ecological processes. Overall, snag
numbers are increasing and species composition of snag populations is changing within mixed conifer and
ponderosa pine forests in Arizona due to drought-mediated mortality. Despite increases in overall snag
numbers, the large snags most important to native wildlife remained relatively sparse, especially in ponderosa
pine forest, and large snags generally were most abundant in areas of reduced human access. Managers and
interested public groups should recognize that not all areas can or should support high densities of large snags.
In other areas, managers should emphasize retention of large snags and recruitment of the large trees that
provide a source for large snags, ensure that large snags remain well (but not uniformly) distributed across
heterogeneous landscapes, explicitly consider human disturbance in snag management plans, limit salvage
logging of larger snags after disturbance events, and incorporate climate-mediated changes in forest
composition and structure and adaptive strategies to address those changes in management plans.

Gangurde, S. S., Kumar, R, Pandey, A. K., Burow, M., Laza, H. E., Nayak, S. N., ... Pandey, M. K. (2019). Climate-smart

groundnuts for achieving high productivity and improved quality: Current status, challenges, and
opportunities. In Genomic Designing of Climate-Smart Oilseed Crops (pp. 133-172).

Research Tags: Crops

Abstract: About 90% of total groundnut is cultivated in the semi-arid tropic (SAT) regions of the world as a
major oilseed and food crop and provides essential nutrients required by human diet. Climate change is the
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main threat to yield and quality of the produce in the SAT regions, and effects are already being seen in some
temperate areas also. Rising CO2 levels, erratic rainfall, humidity, short episodes of high temperature and
salinity hamper the physiology, disease resistance, fertility and yield as well as seed nutrient levels of
groundnut. To meet growing demands of the increasing population against the threats of climate change, it is
necessary to develop climate-smart varieties with enhanced and stable genetic improvements. Identifying key
traits affected by climate change in groundnut will be important for developing an appropriate strategy for
developing new varieties. Fast-changing scenarios of product ecologies as a consequence of climate change
need faster development and replacement of improved varieties in the farmers’ fields to sustain yield and
quality. Use of modern genomics technology is likely to help in improved understanding and efficient breeding
for climate-smart traits such as tolerance to drought and heat, and biotic stresses such as foliar diseases, stem
rot, peanut bud necrosis disease, and preharvest aflatoxin contamination. The novel promising technologies
such as genomic selection and genome editing need to be tested for their potential utility in developing
climate-smart groundnut varieties. System modeling may further improve the understanding and
characterization of the problems of target ecologies for devising strategies to overcome the problem. The
combination of conventional breeding techniques with genomics and system modeling approaches will lead to
a new era of system biology assisted breeding for sustainable agricultural production to feed the ever-growing
population.

Gao, J.,, Cahill, C. M., Huang, X, Roffman, J. L, Lamon-Fava, S., Fava, M., . .. Rogers, J. T. (2018). S-Adenosyl Methionine
and Transmethylation Pathways in Neuropsychiatric Diseases Throughout Life. Neurotherapeutics, 15(1),
156-175. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850405388918&doi=10.1007%2fs13311-017-0593-0&
partnerlD=40&md5=02af7c167f37d6ed754af4b0ed704cc7. doi:10.1007/s13311-017-0593-0
Research Tags: None
Abstract: S-Adenosyl methionine (SAMe), as a major methyl donor, exerts its influence on central nervous
system function through cellular transmethylation pathways, including the methylation of DNA, histones,
protein phosphatase 2A, and several catecholamine moieties. Based on available evidence, this review focuses
on the lifelong range of severe neuropsychiatric and neurodegenerative diseases and their associated
neuropathologies, which have been linked to the deficiency/load of SAMe production or/and the disturbance in
transmethylation pathways. Also included in this review are the present-day applications of SAMe in the
treatment in these diseases in each age group.

Gao, J.,, Sheshukov, A. Y., Yen, H., Douglas-Mankin, K. R., White, M. J., & Arnold, J. G. (2019). Uncertainty of hydrologic
processes caused by bias-corrected CMIP5 climate change projections with alternative historical data
sources. Journal of Hydrology, 568, 551-561. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850568462088&doi=10.1016%2fj.jhydrol.2018.10.041
&partnerlD=40&md5=6f362b304982150c2b492a0870b8a513. doi:10.1016/j.jhydrol.2018.10.041
Research Tags: Water
Abstract: Uncertainty in simulating hydrologic response to future climate is generally assumed to result from
the combined uncertainties of the General Circulation Model (GCM), representative concentration pathway
(RCP), downscaling method, and hydrologic model used. However, another source of uncertainty, the observed
climate data source used to statistically downscale and bias-correct GCM projections, has largely been
overlooked. This study assessed the shifts, variability, and uncertainty in streamflow simulation from three
downscaling data sources (NCDC land-based weather stations, NEXRAD spatial grid, and PRISM spatial grid)
relative to those introduced by six GCMs and three RCPs in west-central Kansas, U.S. Streamflow simulated by
the Soil and Water Assessment Tool (SWAT) hydrologic model was found to be more sensitive to future
precipitation than to maximum and minimum temperatures. The greatest uncertainty in simulated streamflow
was associated with selection of the GCM. Uncertainty in simulated streamflow associated with the observed
bias-correction data source (NCDC, PRISM, NEXRAD) was greater than with RCPs and was primarily related to
uncertainty in precipitation. This study highlighted the importance of recognizing uncertainty from
bias-correction data sources in representing future climate scenarios in hydrologic simulations.

Gao, J.,, Sheshukov, A. Y., Yen, H., & White, M. J. (2017). Impacts of alternative climate information on hydrologic
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processes with SWAT: A comparison of NCDC, PRISM and NEXRAD datasets. Catena, 156, 353-364. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85018991829&doi=10.1016%2fj.catena.2017.04.010&
partnerlD=408md5=046e046699333365d457e1891a261029. doi:10.1016/j.catena.2017.04.010

Research Tags: Water, Research, Weather

Abstract: Precipitation and temperature are two primary drivers that significantly affect hydrologic processes
in a watershed. A network of land-based National Climatic Data Center (NCDC) weather stations has been
typically used as a primary source of climate input for agro-ecosystem models. However, the network may lack
the density to adequately capture spatial climate variability throughout large watersheds. High-resolution
weather datasets based on 4 km x 4 km grid, such as Next Generation Weather Radar (NEXRAD) and
Parameter-Elevation Regressions on Independent Slopes Model (PRISM), have become increasingly available as
alternatives to conventional land-based networks. The goal of this study was to evaluate impacts of the three
weather datasets, NCDC, NEXRAD, and PRISM, on hydrologic processes in an agricultural catchment in Kansas.
A method of collecting and processing three sets of weather input datasets was developed and applied to a
calibrated Soil and Water Assessment Tool (SWAT) model for the Smoky Hill River watershed (SHRW) in
west-central Kansas, which is sparsely covered by NCDC weather stations with fair to poor range of NEXRAD
coverage. SHRW is a typical agricultural catchment in the Central Great Plains; research findings here may be
applicable to large areas of the US with similar topography and climate conditions. The SWAT model based on
PRISM dataset was able to capture daily streamflow alterations with a greater accuracy compared to NCDC
and NEXRAD based SWAT models. With three different weather inputs, SWAT with NCDC consistently
overestimated monthly stream discharges, while the SWAT models based on NEXRAD and PRISM datasets
tended to underestimate monthly high flows of over 8 m3 s— 1 and overestimate monthly low flows of below 1
m3 s— 1. In general, all models overestimated streamflow in dry years and underestimated streamflow in wet
years, however, the PRISM-based model generated smaller bias than the models utilizing NEXRAD or NCDC.
The use of PRISM resulted in better statistical performance metrics for streamflow. The conducted study
suggests that gridded weather datasets can significantly improve simulated streamflow at daily, monthly and
yearly scales as compared to traditional land-based networks.

Gao, L, Lee, J. S, Hubner, S, Hulke, B. S., Qu, Y., & Rieseberg, L. H. (2019). Genetic and phenotypic analyses indicate
that resistance to flooding stress is uncoupled from performance in cultivated sunflower. New Phytologist,
223(3), 1657-1670. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850680607138&d0i=10.1111%2fnph.15894&partnerID
=40&8md5=f752db96defddecca94243e1944285d4. doi:10.1111/nph.15894
Research Tags: Water, Crops
Abstract: Given the rising risk of extreme weather caused by climate change, enhancement of abiotic stress
resistance in crops is increasingly urgent. But will the development of stress-resistant cultivars come at the cost
of yield under ideal conditions? We hypothesize that this need not be inevitable, because resistance alleles with
minimal pleiotropic costs may evade artificial selection and be retained in crop germplasm.

Genome-wide association (GWA) analyses for variation in plant performance and flooding response were
conducted in cultivated sunflower, a globally important oilseed.

We observed broad variation in flooding responses among genotypes. Flooding resistance was not strongly
correlated with performance in control conditions, suggesting no inherent trade-offs. Consistent with this
finding, we identified a subset of loci conferring flooding resistance, but lacking antagonistic effects on growth.
Genetic diversity loss at candidate genes underlying these loci was significantly less than for other resistance
genes during cultivated sunflower evolution.

Despite bottlenecks associated with domestication and improvement, low-cost resistance alleles remain within
the cultivated sunflower gene pool. Thus, development of cultivars that are both flooding-tolerant and highly
productive should be straightforward. Results further indicate that estimates of pleiotropic costs from GWA
analyses explain, in part, patterns of diversity loss in crop genomes.

Gao, S., Gurian, P. L, Adler, P. R,, Spatari, S., Gurung, R, Kar, S., ... Del Grosso, S. J. (2018). Framework for improved
confidence in modeled nitrous oxide estimates for biofuel regulatory standards. Mitigation and Adaptation
Strategies for Global Change, 23(8), 1281-1301. Retrieved from
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partnerlD=40&md5=06165fa7e361842d4703ef3c745c337c¢. doi:10.1007/s11027-018-9784-1

Research Tags: Emissions

Abstract: Biofuels vary greatly in their carbon intensity, depending on the specifics of how they are produced.
Policy frameworks are needed to ensure that biofuels actually achieve intended reductions in greenhouse gas
emissions. Current approaches do not account for important variables during cultivation that influence
emissions. Estimating emissions based on biogeochemical models would allow accounting of farm-specific
conditions, which in turn provides an incentive for producers to adopt low emissions practices. However, there
are substantial uncertainties in the application of biogeochemical models. This paper proposes a policy
framework that manages this uncertainty while retaining the ability of the models to account for (and hence
incentivize) low emissions practices. The proposed framework is demonstrated on nitrous oxide (N20O) emissions
from the cultivation of winter barley. The framework aggregates uncertainties over time, which (1) avoids
penalizing producers for uncertainty in weather, (2) allows for a high degree of confidence in the emissions
reductions achieved, and (3) attenuates the uncertainty penalties borne by producers within a timescale of
several years. Results indicate that with effective management, N20 emissions from feedstock cultivation may
be < 5% of the carbon intensity of gasoline, whereas the existing policy approach estimates emissions > 20% of
the carbon intensity of gasoline. If these emissions reductions are monetized, the framework can provide up to
$0.002 per liter credits (0.8 cents per gallon) to fuel producers, which could incentivize emissions mitigation
practices by biofuel feedstock suppliers, such as avoiding fall N application on silty clay loam soils. The
conservatism in the current approach fails to incentivize the adoption of biofuels, while the lack of specificity
fails to incentivize site-level mitigation practices. Improved uncertainty accounting and consideration of
farm-level practices will incentivize mitigation efforts at landscape to global scales.

Garcia, A. G, Ferreira, C. P, Godoy, W. A. C,, & Meagher, R. L. (2019). A computational model to predict the population
dynamics of Spodoptera frugiperda. Journal of Pest Science, 92(2), 429-441. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850553407518d0oi=10.1007%2fs10340-018-1051-4&
partnerlD=40&md5=1f560cc524f1d80f0635ea77e5ef5fa8. doi:10.1007/s10340-018-1051-4
Research Tags: Wildlife, Crops, Weather
Abstract: Among lepidopteran insects, the fall armyworm, Spodoptera frugiperda, deserves special attention
because of its agricultural importance. Different computational approaches have been proposed to clarify the
dynamics of fall armyworm populations, but most of them have not been tested in the field and do not include
one of the most important variables that influence insect development: the temperature. In this study, we
developed a computational model that is able to represent the spatio-temporal dynamics of fall armyworms in
agricultural landscapes composed of Bt and non-Bt areas, allowing the user to define different input variables,
such as the crop area, thermal requirements of S. frugiperda, migration rate, rate of larval movement, and
insect resistance to transgenic crops. In order to determine the efficiency of the proposed model, we fitted it
using a 4-year (2012-2015) FAW monitoring data for an area located in northern Florida, USA. Simulations
were run to predict the number of adults in 2016 and examine possible scenarios involving climate change. The
model satisfactorily described the main outbreaks of fall armyworms, estimating values for parameters
associated with insect dynamics, Le., resistance-allele frequency (0.15), migration rate (0.48) and rate of larval
movement (0.04). A posterior sensitivity analysis indicated that the frequency of the resistance allele most
influenced the model, followed by the migration rate. Our simulations indicated that an increase of 1 °C in
weekly mean temperatures could almost double the levels of fall armyworm populations, drawing attention to
the possible consequences of temperature rises for pest dynamics.

Garcia, A. G, Godoy, W. A. C,, Thomas, J. M. G,, Nagoshi, R. N., & Meagher, R. L. (2018). Delimiting strategic zones for
the development of fall armyworm (Lepidoptera: Noctuidae) on corn in the State of Florida. Journal of
Economic Entomology, 111(1), 120-126. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850459456638&doi=10.1093%2fjee%2ftox3298&partne
rID=40&md5=69b8d795f5d929489e387ef12167a8d0. doi:10.1093/jee/tox329
Research Tags: Wildlife, Crops, Weather
Abstract: The fall armyworm, Spodoptera frugiperda (J.E. Smith) (Lepidoptera: Noctuidae), cannot survive
prolonged periods of freezing temperatures, thereby limiting where it can overwinter in North America. Climate
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change is anticipated to reduce the frequency of freeze days in Florida over the decades, with the potential
consequence of a significant expansion of the overwintering range, whose northern limit in North America was
assessed between 27 and 28°N in the last century. To assess this possibility, the development of the fall
armyworm on corn leaves, one of the main host plants in the United States, was determined at five constant
temperatures ranging from 14 to 30°C. Based on the development time, the thermal constant and the lower
threshold temperature were used to estimate the number of generations of fall armyworm at 42 locations in
the state of Florida, from 2006 to 2016. Maps were constructed to provide a visual description of the
interpolated data, using GIS (Geographic Information System). The highest number of generations was
observed in the counties farther south, an area that showed the highest temperatures during the years and
plays a strategic role in maintaining fall armyworm populations in corn fields. Additionally, we conclude that in
the absence of freeze periods, the northern limit for fall armyworm overwintering should be between 28 and
29°N.

Garcia, M., Saatchi, S., Casas, A., Koltunov, A, Ustin, S, Ramirez, C,, . .. Balzter, H. (2017). Quantifying biomass
consumption and carbon release from the California Rim fire by integrating airborne LiDAR and Landsat OLI
data. Journal of Geophysical Research: Biogeosciences, 122(2), 340-353. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850134212428d0oi=10.1002%2f2015JG0033158&partn
erlD=408md5=4b234ab02e1296720861cfe50f05da78. doi:10.1002/2015JG003315
Research Tags: Weather, Forestry
Abstract: Quantifying biomass consumption and carbon release is critical to understanding the role of fires in
the carbon cycle and air quality. We present a methodology to estimate the biomass consumed and the carbon
released by the California Rim fire by integrating postfire airborne LIDAR and multitemporal Landsat
Operational Land Imager (OLl) imagery. First, a support vector regression (SVR) model was trained to estimate
the aboveground biomass (AGB) from LIDAR-derived metrics over the unburned area. The selected model
estimated AGB with an R2 of 0.82 and RMSE of 59.98 Mg/ha. Second, LiDAR-based biomass estimates were
extrapolated to the entire area before and after the fire, using Landsat OLI reflectance bands, Normalized
Difference Infrared Index, and the elevation derived from LiDAR data. The extrapolation was performed using
SVR models that resulted in R2 of 0.73 and 0.79 and RMSE of 87.18 (Mg/ha) and 75.43 (Mg/ha) for the postfire
and prefire images, respectively. After removing bias from the AGB extrapolations using a linear relationship
between estimated and observed values, we estimated the biomass consumption from postfire LIDAR and
prefire Landsat maps to be 6.58 + 0.03 Tg (1012 g), which translate into 12.06 + 0.06 Tg COZ2e released to the
atmosphere, equivalent to the annual emissions of 2.57 million cars.

Garcia, M., Saatchi, S., Ferraz, A, Silva, C. A, Ustin, S., Koltunov, A, & Balzter, H. (2017). Impact of data model and
point density on aboveground forest biomass estimation from airborne LiDAR. Carbon Balance and
Management, 12(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85013354732&doi=10.1186%2fs13021-017-0073-1&
partnerlD=40&md5=de374c6488f4a2c5b2b7655ae678f834. doi:10.1186/513021-017-0073-1
Research Tags: Forestry, Weather, Research
Abstract: Background
Accurate estimation of aboveground forest biomass (AGB) and its dynamics is of paramount importance in
understanding the role of forest in the carbon cycle and the effective implementation of climate change
mitigation policies. LIDAR is currently the most accurate technology for AGB estimation. LIDAR metrics can be
derived from the 3D point cloud (echo-based) or from the canopy height model (CHM). Different sensors and
survey configurations can dffect the metrics derived from the LIDAR data. We evaluate the ability of the metrics
derived from the echo-based and CHM data models to estimate AGB in three different biomes, as well as the
impact of point density on the metrics derived from them.

Results

Our results show that differences among metrics derived at different point densities were significantly different
from zero, with a larger impact on CHM-based than echo-based metrics, particularly when the point density
was reduced to 1 point m-2. Both data models-echo-based and CHM-performed similarly well in estimating
AGB at the three study sites. For the temperate forest in the Sierra Nevada Mountains, California, USA, R2
ranged from 0.79 to 0.8 and RMSE (relRMSE) from 69.69 (35.59%) to 70.71 (36.12%) Mg ha-1 for the
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echo-based model and from 0.76 to 0.78 and 73.84 (37.72%) to 128.20 (65.49%) Mg ha—-1 for the CHM-based
model. For the moist tropical forest on Barro Colorado Island, Panama, the models gave R2 ranging between
0.70 and 0.71 and RMSE between 30.08 (12.36%) and 30.32 (12.46) Mg ha-1 [between 0.69-0.70 and 30.42
(12.50%) and 61.30 (25.19%) Mg ha—-1] for the echo-based [CHM-based] models. Finally, for the Atlantic forest
in the Sierra do Mar, Brazil, R2 was between 0.58-0.69 and RMSE between 37.73 (8.67%) and 39.77 (9.14%) Mg
ha-1 for the echo-based model, whereas for the CHM R2 was between 0.37-0.45 and RMSE between 45.43
(10.44%) and 67.23 (15.45%) Mg ha-1.

Conclusions

Metrics derived from the CHM show a higher dependence on point density than metrics derived from the
echo-based data model. Despite the median of the differences between metrics derived at different point
densities differing significantly from zero, the mean change was close to zero and smaller than the standard
deviation except for very low point densities (1 point m-2). The application of calibrated models to estimate
AGB on metrics derived from thinned datasets resulted in less than 5% error when metrics were derived from
the echo-based model. For CHM-based metrics, the same level of error was obtained for point densities higher
than 5 points m-2. The fact that reducing point density does not introduce significant errors in AGB estimates
is important for biomass monitoring and for an effective implementation of climate change mitigation policies
such as REDD + due to its implications for the costs of data acquisition. Both data models showed similar
capability to estimate AGB when point density was greater than or equal to 5 point m-2.

J., Tabak, M. A., Miller, R. S., Farnsworth, M. L., & Burdett, C. L. (2018). Abiotic and biotic influences on
home-range size of wild pigs (Sus scrofa). Journal of Mammalogy, 99(1), 97-107. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850415515508&doi=10.1093%2fjmammal%2fgyx154&
partnerlD=40&8&md5=3b6856996bbfd2aab21873a44117166f. doi:10.1093/jmammal/gyx154

Research Tags: Wildlife

Abstract: Wild pigs (Sus scrofa) are among the most widespread and destructive invasive mammals in the
world. Understanding the spatial ecology of this species is foundational to effectively mitigating further range
expansion. We compiled size estimates of home ranges of wild pigs from 30 locations worldwide and modeled
the relationship between home-range size and both abiotic (evapotranspiration, latitude, precipitation, and
temperature) and biotic (vegetation productivity and mammal species richness) environmental factors. Size of
home ranges varied markedly, ranging from 0.62 to 48.3 km2. Mammal species richness was positively
correlated with home-range size and was the only predictor in the best model; other abiotic factors typically
correlated with richness, iLe., latitude and evapotranspiration, were not significant predictors of wild pig
home-range size. Despite indicating correlation rather than cause, our analyses were conducted at the scale of
the home range and therefore may support the invasion paradox hypothesis for mammals, which states that
biotic interactions have a greater influence on invasive species at finer spatial scales. While we do not suggest
that mammal species richness can preclude populations of wild pigs from continuing to spread in their native
or non-native ranges, our correlative results suggest that areas with a diverse mammal community may be
more resistant to invasion. This finding supports the intrinsic value of conserving native species and highlights
the need for future work exploring the specific mechanisms by which species richness and biodiversity can
influence the ecology of invasive species.

Gateau-Rey, L., Tanner, E. V. J., Rapidel, B., Marelli, J. P., & Royaert, S. (2018). Climate change could threaten cocoa

production: Effects of 2015-16 El Nifio-related drought on cocoa agroforests in Bahia, Brazil. PLoS ONE,
13(7). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850496456738&doi=10.1371%2fjournal.pone.0200454
&partnerlD=40&md5=b1451be3dad7b4d0b63a59312e697c0c. doi:10.1371/journal.pone.0200454
Research Tags: Crops

Abstract: Climate models predict a possible increase in the frequency of strong climate events such as El
Nifio-Southern Oscillation (ENSO), which in parts of the tropics are the cause of exceptional droughts, these
threaten global food production. Agroforestry systems are often suggested as promising diversification options
to increase farmers' resilience to extreme climatic events. In the Northeastern state of Bahia, where most
Brazilian cocoa is grown in wildlife-friendly agroforests, ENSOs cause severe droughts which negatively affect
forest and agriculture. Cocoa (Theobroma cacao) is described as being sensitive to drought but there are no
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field-studies of the effect of ENSO-related drought on adult cocoa trees in the America's; there is one study of
an experimentally-imposed drought in Indonesia which resulted in 10 to 46% yield loss. In our study, in
randomly chosen farms in Bahia, Brazil, we measured the effect of the 2015-16 severe ENSO, which caused an
unprecedented drought in cocoa agroforests. We show that drought caused high cocoa tree mortality (15%)
and severely decreased cocoa yield (89%), the drought also increased infection rate of the chronic fungal
disease witches' broom (Moniliophthora perniciosa). Ours findings showed that Brazilian cocoa agroforests are
at risk and that increasing frequency of strong droughts are likely to cause decreased cocoa yields in the
coming decades. Furthermore, because cocoa, like many crops, is grown somewhat beyond its climatic limits, it
and other crops could be the ‘canaries in the coalmine' warning of forthcoming major drought effects on
semi-natural and natural vegetation.

S.. Costello, C., Baffaut, C.,, Thompson, A, Svoma, B. M., Phung, Q. A,, & Sadler, E. J. (2018). Assessing
long-term hydrological impact of climate change using an ensemble approach and comparison with global
gridded model-A case study on Goodwater Creek Experimental Watershed. Water (Switzerland), 10(5).
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850466451208d0i=10.3390%2fw10050564&partnerl
D=40&md5=23dd0f80de705fd98e23a6355863€636. doi:10.3390/w 10050564

Research Tags: Water, Research

Abstract: Potential impacts of climate change on the hydrological components of the Goodwater Creek
Experimental Watershed were assessed using climate datasets from the Coupled Model Intercomparison Project
Phase 5 and Soil and Water Assessment Tool (SWAT). Historical and future ensembles of downscaled
precipitation and temperature, and modeled water yield, surface runoff, and evapotranspiration, were
compared. Ensemble SWAT results indicate increased springtime precipitation, water yield, surface runoff and a
shift in evapotranspiration peak one month earlier in the future. To evaluate the performance of model spatial
resolution, gridded surface runoff estimated by Lund—Potsdam-Jena managed Land (LPJmL) and Jena
Diversity-Dynamic Global Vegetation model (JeDi-DGVM) were compared to SWAT. Long-term comparison
shows a 6-8% higher average annual runoff prediction for LPJmL, and a 5-30% lower prediction for
JeDi-DGVM, compared to SWAT. Although annual runoff showed little change for LPJmL, monthly runoff
projection under-predicted peak runoff and over-predicted low runoff for LPJmL compared to SWAT. The
reasons for these differences include differences in spatial resolution of model inputs and mathematical
representation of the physical processes. Results indicate benefits of impact assessments at local scales with
heterogeneous sets of parameters to adequately represent extreme conditions that are muted in global gridded
model studies by spatial averaging over large study domains.

Geiser, L. H., Nelson, P. R, Jovan, S. E., Root, H. T., & Clark, C. M. (2019). Assessing ecological risks from atmospheric

deposition of nitrogen and sulfur to US forests using epiphytic macrolichens. Diversity, 11(6). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850672529418doi=10.3390%2fd 11060087 &partnerl
D=408md5=7b18c639557b1fde24d8e23be312903d. doi:10.3390/d 11060087

Research Tags: Emissions, Forestry

Abstract: Critical loads of atmospheric deposition help decision-makers identify levels of air pollution harmful
to ecosystem components. But when critical loads are exceeded, how can the accompanying ecological risk be
quantified? We use a 90% quantile regression to model relationships between nitrogen and sulfur deposition
and epiphytic macrolichens, focusing on responses of concern to managers of US forests: Species richness and
abundance and diversity of functional groups with integral ecological roles. Analyses utilized national-scale
lichen survey data, sensitivity ratings, and modeled deposition and climate data. We propose 20, 50, and 80%
declines in these responses as cut-offs for low, moderate, and high ecological risk from deposition. Critical loads
(low risk cut-off) for total species richness, sensitive species richness, forage lichen abundance and cyanolichen
abundance, respectively, were 3.5, 3.1, 1.9, and 1.3 kg N and 6.0, 2.5, 2.6, and 2.3 kg S ha-1 yr-1. High
environmental risk (80% decline), excluding total species richness, occurred at 14.8, 10.4, and 6.6 kg N and
14.1, 13, and 11 kg S ha—-1 yr—1. These risks were further characterized in relation to geography, species of
conservation concern, number of species affected, recovery timeframes, climate, and effects on interdependent
biota, nutrient cycling, and ecosystem services.
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Genet, H.,, He, Y., Lyu, Z, McGuire, A. D., Zhuang, Q., Clein, J., ... Zhu, Z. (2018). The role of driving factors in historical
and projected carbon dynamics of upland ecosystems in Alaska. Ecological Applications, 28(1), 5-27.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85040240096&doi=10.1002%2feap.1641&partnerlD=
408md5=15d095f81fe6591badec77761d8482e3. doi:10.1002/eap.1641
Research Tags: Forestry, Weather
Abstract: It is important to understand how upland ecosystems of Alaska, which are estimated to occupy 84%
of the state (i.e, 1,237,774 km2), are influencing and will influence state-wide carbon (C) dynamics in the face
of ongoing climate change. We coupled fire disturbance and biogeochemical models to assess the relative
effects of changing atmospheric carbon dioxide (CO2), climate, logging and fire regimes on the historical and
future C balance of upland ecosystems for the four main Landscape Conservation Cooperatives (LCCs) of
Alaska. At the end of the historical period (1950-2009) of our analysis, we estimate that upland ecosystems of
Alaska store ~50 Pg C (with ~90% of the C in soils), and gained 3.26 Tg C/yr. Three of the LCCs had gains in
total ecosystem C storage, while the Northwest Boreal LCC lost C (-6.01 Tg C/yr) because of increases in fire
activity. Carbon exports from logging affected only the North Pacific LCC and represented less than 1% of the
state's net primary production (NPP). The analysis for the future time period (2010-2099) consisted of six
simulations driven by climate outputs from two climate models for three emission scenarios. Across the climate
scenarios, total ecosystem C storage increased between 19.5 and 66.3 Tg C/yr, which represents 3.4% to 11.7%
increase in Alaska upland's storage. We conducted additional simulations to attribute these responses to
environmental changes. This analysis showed that atmospheric CO2 fertilization was the main driver of
ecosystem C balance. By comparing future simulations with constant and with increasing atmospheric CO2, we
estimated that the sensitivity of NPP was 4.8% per 100 ppmv, but NPP becomes less sensitive to CO2 increase
throughout the 21st century. Overall, our analyses suggest that the decreasing CO2 sensitivity of NPP and the
increasing sensitivity of heterotrophic respiration to air temperature, in addition to the increase in C loss from
wildfires weakens the C sink from upland ecosystems of Alaska and will ultimately lead to a source of CO2 to
the atmosphere beyond 2100. Therefore, we conclude that the increasing regional C sink we estimate for the
21st century will most likely be transitional.

Gessler, A., Roy, J., Kayler, Z, Ferrio, J. P, Alday, J. G, Bahn, M., . .. Resco de Dios, V. (2017). Night and day - Circadian
regulation of night-time dark respiration and light-enhanced dark respiration in plant leaves and canopies.
Environmental and Experimental Botany, 137, 14-25. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850116017358&doi=10.1016%2fj.envexpbot.2017.01.0
14&partnerID=40&md5=f81fcee3d0a430310259df86ecaldael. doi:10.1016/j.envexpbot.2017.01.014
Research Tags: Forestry
Abstract: The potential of the vegetation to sequester C is determined by the balance between assimilation
and respiration. Respiration is under environmental and substrate-driven control, but the circadian clock might
also contribute.

To assess circadian control on night-time dark respiration (RD) and on light enhanced dark respiration (LEDR) —
the latter providing information on the metabolic reorganization in the leaf during light-dark transitions — we
performed experiments in macrocosms hosting canopies of bean and cotton. Under constant darkness (plus
constant air temperature and air humidity), we tested whether circadian regulation of RD scaled from leaf to
canopy respiration. Under constant light (plus constant air temperature and air humidity), we assessed the
potential for leaf-level circadian regulation of LEDR.

There was a clear circadian oscillation of leaf-level RD in both species and circadian patterns scaled to the
canopy. LEDR was under circadian control in cotton, but not in bean indicating species-specific controls.

The circadian rhythm of LEDR in cotton might indicate variable suppression of the normal cyclic function of the
tricarboxylic-acid-cycle in the light. Since circadian regulation is assumed to act as an adaptive memory to
adjust plant metabolism based on environmental conditions from previous days, circadian control of RD may
help to explain temporal variability of ecosystem respiration.

Ghaley, B. B., Rusu, T., Sandén, T., Spiegel, H., Menta, C., Visioli, G,, . .. Henriksen, C. B. (2018). Assessment of benefits
of conservation agriculture on soil functions in arable production systems in Europe. Sustainability
(Switzerland), 10(3). Retrieved from
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D=40&8&md5=b521ef2399830ac740961b8941ac6864. doi:10.3390/su10030794

Research Tags: Soil, Crops

Abstract: Conventional farming (CONV) is the norm in European farming, causing adverse effects on some of
the five major solil functions, viz. primary productivity, carbon sequestration and regulation, nutrient cycling
and provision, water regulation and purification, and habitat for functional and intrinsic biodiversity.
Conservation agriculture (CA) is an alternative to enhance soil functions. However, there is no analysis of CA
benefits on the five soil functions as most studies addressed individual soil functions. The objective was to
compatre effects of CA and CONV practices on the five soil functions in four major environmental zones
(Atlantic North, Pannonian, Continental and Mediterranean North) in Europe by applying expert scoring based
on synthesis of existing literature. In each environmental zone, a team of experts scored the five soil functions
due to CA and CONV treatments and median scores indicated the overall effects on five soil functions. Across
the environmental zones, CONV had overall negative effects on soil functions with a median score of 0.50
whereas CA had overall positive effects with median score ranging from 0.80 to 0.83. The study proposes the
need for field-based investigations, policies and subsidy support to benefit from CA adoption to enhance the
five soil functions.

R. Lamichhane, S., Acharya, B. S., Bista, P., & Sainju, U. M. (2017). Tillage, crop residue, and nutrient
management effects on soil organic carbon in rice-based cropping systems: A review. Journal of Integrative
Agriculture, 16(1), 1-15. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850090804228&doi=10.1016%2fS2095-3119%2816%2
961337-08&partnerlD=40&md5=72af352b4b235211d50b5bc29245b9fa. doi:10.1016/52095-3119(16)61337-0
Research Tags: Soil, Crops

Abstract: Soil organic carbon (SOC) sequestration is one of the major agricultural strategies to mitigate
greenhouse gas (GHG) emissions, enhance food security, and improve agricultural sustainability. This paper
synthesizes the much-needed state-of-knowledge on the effects of tillage, crop residue, and nutrient
management practices on SOC sequestration and identifies potential research gap, opportunities, and
challenges in studying SOC dynamics in rice (Oryza sativa L.)-based cropping systems in South Asia, mainly in
Bangladesh, Bhutan, India, Nepal, Pakistan, and Sri Lanka. Improved management practices such as reduced-
and no-tillage management, nitrogen (N) fertilizer and farmyard manure (FYM) application, and crop residue
addition can improve SOC accumulation. Positive effects of no-tillage, crop residue addition, N addition
through manure or compost application, and integration of organic and chemical fertilizers on SOC
accumulation in rice-based cropping systems have been documented from South Asia. However, limited data
and enormous discrepancies in SOC measurements across the region exist as the greatest challenge in
increasing SOC sequestration and improving agricultural sustainability. More research on SOC as influenced by
alternative tillage, crop residue, and nutrient management systems, and development of SOC monitoring
system for existing long-term experiments will advance our understanding of the SOC dynamics in rice-based
cropping systems and improve agricultural system sustainability in South Asia.

Gilbert, M. K., Medina, A, Mack, B. M., Lebar, M. D., Rodriguez, A, Bhatnagar, D., . .. Payne, G. (2018). Carbon dioxide

mediates the response to temperature and water activity levels in Aspergillus flavus during infection of Maize
Kernels. Toxins, 10(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85038934743&doi=10.3390%2ftoxins10010005&part
nerlD=40&md5=e0a19a102cd 1bcaf686bdade94d4bef4. doi:10.3390/toxins 10010005
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Abstract: Aspergillus flavus is a saprophytic fungus that may colonize several important crops, including
cotton, maize, peanuts and tree nuts. Concomitant with A. flavus colonization is its potential to secrete
mycotoxins, of which the most prominent is aflatoxin. Temperature, water activity (aw) and carbon dioxide
(CO2) are three environmental factors shown to influence the fungus-plant interaction, which are predicted to
undergo significant changes in the next century. In this study, we used RNA sequencing to better understand
the transcriptomic response of the fungus to aw, temperature, and elevated CO2 levels. We demonstrate that
aflatoxin (AFB1) production on maize grain was altered by water availability, temperature and CO2.
RNA-Sequencing data indicated that several genes, and in particular those involved in the biosynthesis of
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secondary metabolites, exhibit different responses to water availability or temperature stress depending on the
atmospheric CO2 content. Other gene categories affected by COZ2 levels alone (350 ppm vs. 1000 ppm at 30
°C/0.99 aw), included amino acid metabolism and folate biosynthesis. Finally, we identified two gene networks
significantly influenced by changes in COZ2 levels that contain several genes related to cellular replication and
transcription. These results demonstrate that changes in atmospheric CO2 under climate change scenarios
greatly influences the response of A. flavus to water and temperature when colonizing maize grain.

Gillard, M., Grewell, B. J., Deleu, C., & Thiébaut, G. (2017). Climate warming and water primroses: Germination
responses of populations from two invaded ranges. Aquatic Botany, 136, 155-163. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-849939174758&doi=10.1016%2fj.aquabot.2016.10.001
&partnerlD=40&md5=f47d9590e4c3754a0165e4fd6ac41120. doi:10.1016/j.aquabot.2016.10.001
Research Tags: Water
Abstract: Environmental temperature is the primary regulator of germination. Global climatic warming may
substantially change seed dormancy and germination responses of wetland and riparian plant species. The
potential for increased germination capacity, seed dispersal and geographic range expansion of invasive plant
species is a particular concern relevant to the conservation of native biodiversity. The aim of this study was to
compare the germination capacity of Ludwigia hexapetala and Ludwigia peploides subsp. montevidensis from
two invaded ranges under 3 °C warming predicted in climate change models. Germination of seeds collected
from two invaded ranges was tested in controlled conditions at two air temperature regimes, 24 °C/14 °C and
27 °C/17 °C. Regardless of temperatures, the germination rates of studied species were greater than 80% for L.
hexapetala from California, and for two populations of L. peploides from France. Seeds of L. hexapetala from
California germinated two-fold more than seeds from France, while L. peploides from California germinated
less quickly and at lower rates than two of three populations from France. The variation observed between
invaded ranges could be interpreted as an adjustment of the germination responses of water primroses
populations due to provenance environmental characteristics. The 3 °C warming treatment accelerated the
time to germination of water primrose seeds from California and France, and was a driving factor in final
germination percentage for L. hexapetala populations from France. This study confirms that sexual
reproduction can contribute to invasiveness of Ludwigia spp. and germination capacity will be maintained with
3 °C temperature warming.

Gillard, M., Grewell, B. J,, Futrell, C. J,, Deleu, C., & Thiébaut, G. (2017). Germination and seedling growth of water
primroses: A cross experiment between two invaded ranges with contrasting climates. Frontiers in Plant
Science, 8. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850308355208d0i=10.3389%2ffpls.2017.01677&part
nerlD=40&md5=f1934e55b005d22467f0d5652d9a61af. doi:10.3389/fpls.2017.01677
Research Tags: Water
Abstract: Aquatic ecosystems are vulnerable to biological invasions, and will also be strongly impacted by
climate change, including temperature increase. Understanding the colonization dynamics of aquatic invasive
plant species is of high importance for preservation of native biodiversity. Many aquatic invasive plants rely on
clonal reproduction to spread, but mixed reproductive modes are common. Under future climate changes, these
species may favor a sexual reproductive mode. The aim of this study was to test the germination capacity and
the seedling growth of two water primrose species, Ludwigia hexapetala and Ludwigia peploides, both invasive
in Europe and in the United States. We performed a reciprocal transplant of seeds of L. hexapetala and L.
peploides from two invasive ranges into experimental gardens characterized by Oceanic and
Mediterranean-type climates. Our results showed that higher temperatures increased or maintained
germination percentages and velocity, decreased survivorship of germinants, but increased their production of
biomass. The origin of the seeds had low impact on L. hexapetala responses to temperature, but greatly
influenced those of L. peploides. The invasiveness of water primroses in ranges with Oceanic climates might
increase with temperature. The recruitment from seed banks by these species should be considered by
managers to improve the conservation of native aquatic and wetland plant species.

Gillette, K., Malone, R. W., Kaspar, T. C.,, Ma, L, Parkin, T. B., Jaynes, D. B,, . .. Kersebaum, K. C. (2018). N loss to drain
flow and N<inf>2</inf>O emissions from a corn-soybean rotation with winter rye. Science of the Total
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Environment, 618, 982-997. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85032186336&doi=10.1016%2fj.scitotenv.2017.09.05
48partnerlD=40&md5=a2cbee2196ede4c7933c81fe0df397bc. doi:10.1016/j.scitotenv.2017.09.054
Research Tags: Crops, Emissions

Abstract: Anthropogenic perturbation of the global nitrogen cycle and its effects on the environment such as
hypoxia in coastal regions and increased N20 emissions is of increasing, multi-disciplinary, worldwide concern,
and agricultural production is a major contributor. Only limited studies, however, have simultaneously
investigated NO3- losses to subsurface drain flow and N20 emissions under corn-soybean production. We
used the Root Zone Water Quality Model (RZWQM) to evaluate NO3 - losses to drain flow and N20O emissions
in a corn-soybean system with a winter rye cover crop (CC) in central lowa over a nine year period. The
observed and simulated average drain flow N concentration reductions from CC were 60% and 54% compared
to the no cover crop system (NCC). Average annual April through October cumulative observed and simulated
N20 emissions (2004-2010) were 6.7 and 6.0 kg N20O-N ha- 1 yr- 1 for NCC, and 6.2 and 7.2 kg N ha- 1 for
CC. In contrast to previous research, monthly N20 emissions were generally greatest when N loss to leaching
were greatest, mostly because relatively high rainfall occurred during the months fertilizer was applied. N20O
emission factors of 0.032 and 0.041 were estimated for NCC and CC using the tested model, which are similar
to field results in the region. A local sensitivity analysis suggests that lower soll field capacity affects RZWQM
simulations, which includes increased drain flow nitrate concentrations, increased N mineralization, and
reduced soil water content. The results suggest that 1) RZWQM is a promising tool to estimate N20 emissions
from subsurface drained corn-soybean rotations and to estimate the relative effects of a winter rye cover crop
over a nine year period on nitrate loss to drain flow and 2) soil field capacity is an important parameter to
model N mineralization and N loss to drain flow.

Gilmanov, T. G, Morgan, J. A, Hanan, N. P., Wylie, B. K,, Rajan, N., Smith, D. P., & Howard, D. M. (2017). Productivity
and CO2 Exchange of Great Plains Ecoregions. |. Shortgrass Steppe: Flux Tower Estimates. Rangeland Ecology
and Management, 70(6), 700-717. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85032870707&doi=10.1016%2fj.rama.2017.06.007&p
artnerlD=40&8md5=84bd7eeffb1bf246025e8f020ea360c1. doi:10.1016/j.rama.2017.06.007
Research Tags: Grassland
Abstract: The shortgrass steppe (SGS) occupies the southwestern part of the Great Plains. Half of the land is
cultivated, but significant areas remain under natural vegetation. Despite previous studies of the SGS carbon
cycle, not all aspects have been completely addressed, including gross productivity, ecosystem respiration, and
ecophysiological parameters. Our analysis of 1998 — 2007 flux tower measurements at five Bowen ratio—energy
balance (BREB) and three eddy covariance (EC) sites characterized seasonal and interannual variability of gross
photosynthesis and ecosystem respiration. Identification of the nonrectangular hyperbolic equation for the
diurnal CO2 exchange, with vapor pressure deficit (VPD) limitation and exponential temperature response,
quantified quantum yield o, photosynthetic capacity Amax, and respiration rate rd with variation ranges (19 <
a < 5Tmmolmol-1,048 < Amax < 2.1mg CO2m-2s-1,0.15 < rd < 049 mg CO2 m- 2 s— 1). Gross
photosynthesis varied from 1 100 to 2 700 g CO2 m- 2 yr- 1, respiration from 900 to 3,000 g CO2 m- 2 yr- 1,
and net ecosystem production from - 900 to + 700 g CO2 m—- 2 yr- 1, indicating that SGS may switch from a
sink to a source depending on weather. Comparison of the 2004 - 2006 measurements at two BREB and two
parallel EC flux towers located at comparable SGS sites showed moderately higher photosynthesis, lower
respiration, and higher net production at the BREB than EC sites. However, the difference was not related only
to methodologies, as the normalized difference vegetation index at the BREB sites was higher than at the EC
sites. Overall magnitudes and seasonal patterns at the BREB and the EC sites during the 3-yr period were
similar, with trajectories within the + 1.5 standard deviation around the mean of the four sites and mostly
reflecting the effects of meteorology.

Giri, A, Heckathorn, S., Mishra, S., & Krause, C. (2017). Heat stress decreases levels of nutrient-uptake and
-assimilation proteins in tomato roots. Plants, 6(1), 443-448. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85010773993&doi=10.3390%2fplants6010006&partn
erlD=40&md5=7bcc19a959c795124c9e70acb243c509. doi:10.3390/plants6010006
Research Tags: Crops
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Glenn, E.

Abstract: Global warming will increase root heat stress, which is already common under certain conditions.
Effects of heat stress on root nutrient uptake have rarely been examined in intact plants, but the limited results
indicate that heat stress will decrease it; no studies have examined heat-stress effects on the concentration of
nutrient-uptake proteins. We grew Solanum lycopersicum (tomato) at 25 °C/20 °C (day/night) and then
transferred some plants for six days to 35 °C /30 °C (moderate heat) or 42 °C/37 °C (severe heat) (maximum
root temperature = 32 °C or 39 °C, respectively); plants were then moved back to control conditions for seven
days to monitor recovery. In a second experiment, plants were grown for 15 days at 28 °C/23 °C, 32 °C/27 °C,
36 °C/31 °C, and 40 °C/35 °C (day/night). Concentrations of nutrient-uptake and -assimilation proteins in roots
were determined using protein-specific antibodies and ELISA (enzyme-linked immunosorbent assay). In general,
(7) roots were affected by heat more than shoots, as indicated by decreased root:shoot mass ratio, shoot vs. root
%N and C, and the level of nutrient metabolism proteins vs. less sensitive photosynthesis and stomatal
conductance; and (2) negative effects on roots were large and slow-to-recover only with severe heat stress (40
°C-42 °C). Thus, short-term heat stress, if severe, can decrease total protein concentration and levels of
nutrient-uptake and -assimilation proteins in roots. Hence, increases in heat stress with global warming may
decrease crop production, as well as nutritional quality, partly via effects on root nutrient relations.

M., Lesmeister, D. B., Davis, R. J., Hollen, B., & Poopatanapong, A. (2017). Estimating density of a territorial
species in a dynamic landscape. Landscape Ecology, 32(3), 563-579. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84997712895&doi=10.1007%2fs10980-016-0467-6&
partnerlD=408md5=2c3ef0b1992961e8949d90669af67fd7. doi:10.1007/s10980-016-0467-6

Research Tags: Wildlife

Abstract: Context

Conservation planning for at-risk species requires understanding of where species are likely to occur, how many
individuals are likely to be supported on a given landscape, and the ability to monitor those changes through
time.

Objectives

We developed a distribution model for northern spotted owls that incorporates both habitat suitability and
probability of territory occupancy while accounting for interspecies competition.

Methods

We developed range-wide habitat suitability maps for two time periods (1993 and 2012) for northern spotted
owls that accounted for regional differences in habitat use and home range size. We used these maps for a
long-term demographic monitoring study area to assess habitat change and estimate the number of potential
territories based on available habitat for both time periods. We adjusted the number of potential territories
using known occupancy rates to estimate owl densities for both time periods. We evaluated our range-wide
habitat suitability model using independent survey data.

Results

Our range-wide habitat maps predicted areas suitable for territorial spotted owl presence well. On the
demographic study area, the amount of habitat declined 19.7% between 1993 and 2012, while our estimate of
the habitat-based carrying capacity declined from 150 to 146 territories. Estimated number of occupied
territories declined from 94 to 57.

Conclusions

Conservation and recovery of at-risk species depends on understanding how habitat changes over time in
response to factors such as wildfire, climate change, biological invasions, and interspecies competition, and how
these changes influence species distribution. We demonstrate a model-based approach that provides an
effective planning tool.

Glenny, W. R,, Runyon, J. B., & Burkle, L. A. (2018). Drought and increased CO<inf>2</inf> alter floral visual and

olfactory traits with context-dependent effects on pollinator visitation. New Phytologist, 220(3), 785-798.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850443792718&doi=10.1111%2fnph.150818&partnerlD
=40&md5=e895cde4c43ac5eaa2177d65b8b9dc29. doi:10.1111/nph.15081

Research Tags: Wildlife, Weather

Abstract: Climate change can alter species interactions essential for maintaining biodiversity and ecosystem
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function, such as pollination. Understanding the interactive effects of multiple abiotic conditions on floral traits
and pollinator visitation are important to anticipate the implications of climate change on pollinator services.

Floral visual and olfactory traits were measured from individuals of four forb species subjected to drought
or normal water availability, and elevated or ambient concentrations of COZ2 in a factorial design. Pollinator
visitation rates and community composition were observed in single-species and multi-species forb
assemblages.

Drought decreased floral visual traits and pollinator visitation rates but increased volatile organic
compound (VOC) emissions, whereas elevated CO2 positively affected floral visual traits, VOC emissions and
pollinator visitation rates. There was little evidence of interactive effects of drought and COZ2 on floral traits and
pollinator visitation. Interestingly, the effects of climate treatments on pollinator visitation depended on
whether plants were in single- or multi-species assemblages.

Components of climate change altered floral traits and pollinator visitation, but effects were modulated by
plant community context. Investigating the response of floral traits, including VOCs, and context-dependency of
pollinator attraction provides additional insights and may aid in understanding the overall effects of climate
change on plant-pollinator interactions.

Godsey, S. E.,, Marks, D., Kormos, P. R, Seyfried, M. S., Enslin, C. L., Winstral, A. H., . .. Link, T. E. (2018). Eleven years of
mountain weather, snow, soil moisture and streamflow data from the rain-snow transition zone - The
Johnston Draw catchment, Reynolds Creek Experimental Watershed and Critical Zone Observatory, USA.
Earth System Science Data, 10(3), 1207-1216. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85049409723&doi=10.5194%2fessd-10-1207-2018&
partnerlD=408md5=d7646c720da6dc21390284352a59220d. doi:10.5194/essd-10-1207-2018
Research Tags: Weather
Abstract: Detailed hydrometeorological data from the rain-to-snow transition zone in mountain regions are
limited. As the climate warms, the transition from rain to snow is moving to higher elevations, and these
changes are altering the timing of downslope water delivery. To understand how these changes impact
hydrological and biological processes in this climatologically sensitive region, detailed observations from the
rain-to-snow transition zone are required. We present a complete hydrometeorological dataset for water years
2004 through 2014 for a watershed that spans the rain-to-snow transition zone
(https.//doi.org/10.15482/usda.adc/1402076). The Johnston Draw watershed (1.8 km2), ranging from 1497 to
1869 m in elevation, is a sub-watershed of the Reynolds Creek Experimental Watershed (RCEW) in
southwestern Idaho, USA. The dataset includes continuous hourly hydrometeorological variables across a 372 m
elevation gradient, on north- and south-facing slopes, including air temperature, relative humidity, and snow
depth from 11 sites in the watershed. Hourly measurements of incoming shortwave radiation, precipitation,
wind speed and direction, soil moisture, and soil temperature are available at selected stations. The dataset
includes hourly stream discharge measured at the watershed outlet. These data provide the scientific
community with a unique dataset useful for forcing and validating hydrological models and will allow for
better representation and understanding of the complex processes that occur in the rain-to-snow transition
zone.

Goeking, S. A, Izlar, D. K., & Edwards, T. C. (2019). A Landscape-Level Assessment of Whitebark Pine Regeneration in
the Rocky Mountains, USA. Forest Science, 65(1), 87-99. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850621761508doi=10.1093%2fforsci%2ffxy029&part
nerlD=40&md5=91008f0e2babd571ab1b4f98ec32bdda. doi:10.1093/forsci/fxy029
Research Tags: Forestry
Abstract: Whitebark pine (Pinus albicaulis Engelm.) has recently experienced high mortality due to multiple
stressors, and future population viability may rely on natural regeneration. We assessed whitebark pine
seedling densities throughout the US Rocky Mountains and identified stand, site, and climatic variables related
to seedling presence based on data from 1,217 USDA Forest Service Forest Inventory and Analysis plots.
Although mean densities were highest in the whitebark pine forest type, 83% of sites with seedlings present
occurred in non-whitebark pine forest types, and the highest densities occurred in the lodgepole pine forest
type. To identify factors related to whitebark pine seedling presence, we compared the results generated from
three statistical models: logistic regression, classification tree, and random forests. All three models identified
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cover of grouse whortleberry (Vaccinium scoparium Leiberg ex Coville) as an important predictor, two models
distinguished live and dead whitebark pine basal area and elevation, and one model recognized seasonal
temperature. None of the models identified forest type as an important predictor. Understanding these factors
may help managers identify areas where natural regeneration of whitebark pine is likely to occur, including
sites in non-whitebark pine forest types.

Gollany, H. T., & Elnaggar, A. A. (2017). Simulating soil organic carbon changes across toposequences under dryland
agriculture using CQESTR. Ecological Modelling, 355, 97-104. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850185604628&doi=10.1016%2fj.ecolmodel.2017.03.0
24&partnerlD=408md5=eeb99b315d89c193c473a6ef04d06a26. doi:10.1016/j.ecolmodel.2017.03.024
Research Tags: Soil, Crops
Abstract: Soil organic carbon (SOC) and its management under dryland cropping systems are very critical for
both crop productivity and environment health. The objective of this study was to evaluate the performance of
CQESTR, a process-based C model, in simulating SOC changes across toposequences of selected fields and
agriculture management practices along a precipitation gradient in a dryland region of Oregon, USA.
Geo-referenced soil samples were collected from summit (SU), shoulder (SH), backslope (BS), footslope (FS), and
toeslope (TS) positions during early 1980s and early 2000s. Simulation scenarios were developed based on field
management practices, crop rotations, soil properties, and climatic data. CQESTR simulated results were
compared with the measured SOC from each landscape position. Significant (P < 0.0001) correlations (r = 0.93)
were found between the measured and the simulated SOC at SU, SH (r = 0.91), BS (r = 0.83), FS (r = 0.89), and
TS (r = 0.89). The smallest correlation value at BS could be from soil deposition due to erosion. No significant
changes in SOC were found between SU, SH, BS, and FS landscape positions; however, TS had the highest SOC
(10.8 £ .8 g C kg—1T). CQESTR successfully simulated SOC at most of the studied sites and landscape positions,
except at TS for a location with high annual deposition of C-rich soil eroded from the upper landscape position.
CQESTR could be used to predict SOC changes across toposequence and at the landscape scale level with
reasonable accuracy. The results were supported by a linear relation with an r2 of 0.89 and a low mean square
deviation (MSD = 0.24) between the measured and the simulated SOC.

Gollany, H. T,, & Polumsky, R. W. (2018). Simulating soil organic carbon responses to cropping intensity, tillage, and
climate change in Pacific Northwest Dryland. Journal of Environmental Quality, 47(4), 625-634. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85049459328&doi=10.2134%2fjeq2017.09.0374&par
tnerlD=40&md5=3bac5c8440170f23daf2f43fc6334932. doi:10.2134/jeq2017.09.0374
Research Tags: Soil, Crops, Weather
Abstract: Managing dryland cropping systems to increase soil organic C (SOC) under changing climate is
challenging after decades of winter wheat (Triticum aestivum L.)—fallow and moldboard plow tillage (W-F/MP).
The objective was to use CQESTR, a process-based C model, and SOC data collected in 2004, 2008, and 2012 to
predict the best management to increase SOC under changing climate in four cropping systems, which included
continuous wheat under no tillage (W-W/NT), wheat and sorghum x sudangrass [Sorghum bicolor (L) Moench.
x Sorghum sudanese L.] under no tillage, wheat—fallow under sweep tillage, and W-F/MP. Since future yields
and climate are uncertain, 20 scenarios for each cropping system were simulated with four climate projections
and five crop yield scenarios (current crop yields, and 10 or 30% greater or lesser yields). Measured and
simulated SOC were significantly (p < 0.0001) correlated (r = 0.98) at all soil depths. Predicted SOC changes
ranged from —12.03 to 2.56 Mg C ha-1 in the 1-m soil depth for W-F/MP and W-W/NT, respectively, during
the 2012 to 2052 predictive period. Only W-W/NT sequestered SOC at a rate of 0.06 Mg C ha-1 yr—1 under
current crop yields and climate. Under climate change and yield scenarios, W-W/NT lost SOC except with a
30% wheat yield increase for 40 yr. Predicted SOC increases in W-W/NT were 0.71, 1.16, and 0.88 Mg C ha-1
under the Oregon Climate Assessment Reports for low emissions and high emissions and the Regional Climate
Model version 3 with boundary conditions from the Third Generation Coupled Global Climate Model,
respectively, with 30% yield increases. Continuous no-till cropping would increase SOC and improve soil health
and resiliency to lessen the impact of extreme weather.

Gollany, H. T., & Venterea, R. T. (2018). Measurements and models to identify agroecosystem practices that Enhance
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soil organic carbon under changing climate. Journal of Environmental Quality, 47(4), 579-587. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85049482732&doi=10.2134%2fjeq2018.05.02138&par
tnerlD=40&md5=a15371a375alaf65aeb50ed2c2f533e8. doi:10.2134/jeq2018.05.0213

Research Tags: Soil, Crops

Abstract: Adapting to the anticipated impacts of climate change is a pressing issue facing agriculture, as
precipitation and temperature changes are expected to have major effects on agricultural production in many
regions of the world. These changes will also affect soil organic matter decomposition and associated stocks of
soil organic C (SOC), which have the potential to feed back to climate change and affect agroecosystem
resiliency. This special section brings together multiple efforts to assess effects of climate change on SOC stocks
around the globe in grassland, pasture, and crop agroecosystems under varying management practices. The
overall goal of these efforts is to identify optimum practices to enhance SOC accumulation. In this article, we
summarize the highlights of these papers and assess their broader implications for future research to enhance
agroecosystem SOC accumulation and resiliency to climate change. Fourteen of the twenty contributions apply
dynamic process-based models to assess climate and/or long-term management impacts on SOC stocks, and
four papers use statistical SOC models across landscapes or regions. Also included are one meta-analysis and
one long-term study. The models applied in this collection performed well when reliable input data were
available, underlining the usefulness of modeling efforts to inform management decisions that enhance SOC
stocks. Overall, the findings confirm that most agroecosystems have the potential to store SOC through
improved management. However, this will be challenging, particularly for dryland agriculture, unless crop yield
and crop biomass increase under projected climate change.

Gomez-Casanovas, N., Delucia, N. J,, Bernacchi, C. J., Boughton, E. H., Sparks, J. P., Chamberlain, S. D., & Delucia, E. H.
(2018). Grazing alters net ecosystem C fluxes and the global warming potential of a subtropical pasture.
Ecological Applications, 28(2), 557-572. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850427006308d0oi=10.1002%2feap.1670&partner|D=
40&8md5=8c4ac11459d25876b31a5091b4428b28. doi:10.1002/eap.1670
Research Tags: Livestock, Grassland, Soil
Abstract: The impact of grazing on C fluxes from pastures in subtropical and tropical regions and on the
environment is uncertain, although these systems account for a substantial portion of global C storage. We
investigated how cattle grazing influences net ecosystem CO2 and CH4 exchange in subtropical pastures using
the eddy covariance technique. Measurements were made over several wet-dry seasonal cycles in a grazed
pasture, and in an adjacent pasture during the first three years of grazer exclusion. Grazing increased soil
wetness but did not affect soil temperature. By removing aboveground biomass, grazing decreased ecosystem
respiration (Reco) and gross primary productivity (GPP). As the decrease in Reco was larger than the reduction
in GPP, grazing consistently increased the net COZ2 sink strength of subtropical pastures (55, 219 and 187 more
C/m2 in 2013, 2014, and 2015). Enteric ruminant fermentation and increased soil wetness due to grazers,
increased total net ecosystem CH4 emissions in grazed relative to ungrazed pasture (27-80%). Unlike
temperate, arid, and semiarid pastures, where differences in CH4 emissions between grazed and ungrazed
pastures are mainly driven by enteric ruminant fermentation, our results showed that the effect of grazing on
soil CH4 emissions can be greater than CH4 produced by cattle. Thus, our results suggest that the interactions
between grazers and soil hydrology affecting soil CH4 emissions play an important role in determining the
environmental impacts of this management practice in a subtropical pasture. Although grazing increased total
net ecosystem CH4 emissions and removed aboveground biomass, it increased the net storage of C and
decreased the global warming potential associated with C fluxes of pasture by increasing its net CO2 sink
strength.

Gomez-Casanovas, N., DelLucia, N. J,, Hudiburg, T. W., Bernacchi, C. J., & Delucia, E. H. (2018). Conversion of grazed
pastures to energy cane as a biofuel feedstock alters the emission of GHGs from soils in Southeastern United
States. Biomass and Bioenergy, 108, 312-322. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850376449238&doi=10.1016%2fj.biombioe.2017.11.02
O&partnerlD=40&md5=173f3b56a877084001a643d318c9df9b. doi:10.1016/j.biombioce.2017.11.020
Research Tags: Grassland, Crops, Emissions, Energy, Soil
Abstract: The cultivation of energy cane throughout the Southeastern United States may displace grazed
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pastures on organic soil (Histosols) to meet growing demands for biofuels. We combined results from a field
experiment with a biogeochemical model to improve our understanding of how the conversion of pasture to
energy cane during early crop establishment affected soil GHG (COZ2, CH4, and N20) exchange with the
atmosphere. GHG fluxes were measured under both land uses during wet, hot and cool, dry times of year, and
following a fertilization event. We also simulated the impact of changes in precipitation on GHG exchange.
Higher fertilization of cane contributed to greater emission of N2O than pasture during warmer and wetter
times of the year. The model predicted that energy cane emitted more nitrogen than pasture during simulated
wetter than drier years. The modeled emission factor for N20O was 20 to 30-fold higher than the default value
from IPCC (1%), suggesting that the default IPCC value could dramatically underestimate the consequences of
this land conversion on the climate system. Predicted soil CH4 and COZ2 fluxes were higher in pasture than
energy cane, and this difference was not affected by increasing precipitation. Model simulations predicted that
soils under first year cane emit more GHGs than pasture, particularly during wet years, but this difference
disappeared two years after energy cane establishment. Our results suggest that management practices may be
important in determining soil GHG emissions from energy cane on organic soils particularly during the first
year of cane establishment.

Gonzalez-Andujar, J. L, Aguilera, M. J., Davis, A. S., & Navarrete, L. (2019). Disentangling weed diversity and weather
impacts on long-term crop productivity in a wheat-legume rotation. Field Crops Research, 232, 24-29.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850587994628&doi=10.1016%2fj.fcr.2018.12.005&part
nerlD=40&md5=9ebbccbb9aab1d1e6bc490b093f34a3e. doi:10.1016/j.fcr.2018.12.005
Research Tags: Crops, Weather
Abstract: Weeds can harm crop growth and yield by competing for light, water, and nutrients and can produce
high global potential yield losses if not controlled. However, the effects of weed diversity have not been fully
examined. Here, we have used long-term data (31 years) of a cereal-legume rotation from a locality in central
Spain to determine the importance of internal and external (weather and weed diversity) factors on crop yield.
We used a novel methodology based on dynamic systems to explore how weed diversity and weather factors
interact with crop yields. The dynamic model used here integrated internal and external factors with additive or
non-linear variants. We showed that internal processes (self-regulation) are involved in wheat and legume yield
temporal fluctuations. The self-regulation of crop production appears to be stronger in cereal (85%) than in
legume (45%) systems, and therefore legumes seem to be more sensitive to external variations. The legume
crop was not affected by weed diversity but was instead negatively influenced by average temperature for the
growing season. In wheat, there was a negative, non-linear response of yield to the interaction between
richness and minimum temperature for the growing season. An improved understanding of the influence of
weed diversity on crop yield may help to anticipate the effects of climate change and guide management
practices to maintain crop productivity under sustainable agriculture.

Gonzalez-Benecke, C. A, Zhao, D., Samuelson, L. J., Martin, T. A, Leduc, D. J., & Jack, S. B. (2018). Local and general
above-ground biomass functions for pinus palustris trees. Forests, 9(6). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047833488&d0oi=10.3390%2ff9060310&partner|D
=40&8md5=58d43445a01ac59760f78a05f01524d6. doi:10.3390/f9060310
Research Tags: Forestry
Abstract: There is an increasing interest in estimating biomass for longleaf pine (Pinus palustris Mill), an
important tree species in the southeastern U.S. Most of the individual-tree allometric models available for the
species are local, relying on stem diameter outside bark at breast height (DBH) and total tree height (HT), but
seldom include stand-level variables such as stand age, basal area or stand density. Using the biomass dataset
of 296 longleaf pine trees sampled in the southeastern U.S. by different forestry research institutions, we
developed a set of local and general systems of tree biomass equations to predict total tree total above-stump
biomass, bole biomass outside bark, live branch biomass and live foliage biomass. The local systems were
based on DBH or DBH and HT, and the general systems included in addition to DBH and HT, stand-level
variables such as age, basal area and stand density. This paper reports the first set of general allometric
equations reported for longleaf pine trees. These systems of biomass equations provide tools to support
managers in making management decisions for the species in a variety of ecological, silvicultural and
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economics applications. The systems can be applied to trees growing over a large geographical area and
having a wide range of ages and stand characteristics.

Goodrich, B. A, & Waring, K. M. (2017). Pinus strobiformis seedling growth in southwestern US mixed conifer forests
in managed and non-managed stands. Forestry, 90(3), 393-403. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85020693950&doi=10.1093%2fforestry%2fcpw057&
partnerlD=408md5=fe54d96f13aaed4aeb774e530b35ad223. doi:10.1093/forestry/cpw057
Research Tags: Forestry
Abstract: Resources available for tree regeneration growth vary within and between stands. Understanding
variation can help land managers choose appropriate sites and management strategies for desired
regeneration. We measured southwestern white pine (Pinus strobiformis, SWWP) age, annual height growth,
stem diameter, crown widths and lengths, needle lengths and branch morphology to determine geographic
variation and effects of different silvicultural treatments on seedling height growth in southwestern US mixed
conifer stands. We hypothesized both between- and within-stand variables would be related to mean and
recent height growth. Thirty-seven per cent of the variance in mean annual growth (cm yr-1) was explained;
growth increased with Douglas-fir site index and on north-facing slopes, and decreased with increasing
ponderosa pine densities and per cent ground cover of litter. Recent 3-year height growth increased with site
index and decreased with per cent ground cover of litter, increasing canopy closure and in the presence of a
nearby microsite object. Height growth was less near downed-woody debris and next to the base of overstory
trees. Land managers can use results by regenerating SWWP (natural or planted) on higher productivity sites
and north-facing slopes, and avoiding areas with thick layers of litter/duff or planting in areas with high
ponderosa pine seedling densities. Stimulating natural regeneration or outplanting seedlings may be necessary
to sustain SWWP with the dual threats of climate change and an invasive pathogen.

Goodwell, A. E., Kumar, P., Fellows, A. W., & Flerchinger, G. N. (2018). Dynamic process connectivity explains
ecohydrologic responses to rainfall pulses and drought. Proceedings of the National Academy of Sciences of
the United States of America, 115(37), E8604-E8613. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85052992817&doi=10.1073%2fpnas.1800236115&pa
rtnerlD=40&md5=cdf5eb97a7793a58044b95ce977f8ea3. doi:10.1073/pnas.1800236115
Research Tags: Water, Weather
Abstract: Ecohydrologic fluxes within atmosphere, vegetation, and soil systems exhibit a joint variability that
arises from forcing and feedback interactions. These interactions cause fluctuations to propagate between
variables at many time scales. In an ecosystem, this connectivity dictates responses to climate change,
land-cover change, and weather events and must be characterized to understand resilience and sensitivity. We
use an information theory-based approach to quantify connectivity in the form of information flow associated
with the propagation of fluctuations between variables. We apply this approach to study ecosystems that
experience changes in dry-season moisture availability due to rainfall and drought conditions. We use data
from two transects with flux towers located along elevation gradients and quantify redundant, synergistic, and
unique flow of information between lagged sources and targets to characterize joint asynchronous time
dependencies. At the Reynolds Creek Critical Zone Observatory in Idaho, a dry-season rainfall pulse leads to
increased connectivity from soil and atmospheric variables to heat and carbon fluxes. At the Southern Sierra
Critical Zone Observatory in California, separate sets of dominant drivers characterize two sites at which fluxes
exhibit different drought responses. For both cases, our information flow-based connectivity characterizes
dominant drivers and joint variability before, during, and after disturbances. This approach to gauge the
responsiveness of ecosystem fluxes under multiple sources of variability furthers our understanding of complex
ecohydrologic systems.

Gosejohan, M. C., Weisberg, P. J., & Merriam, K. E. (2017). Hydrologic Influences on Plant Community Structure in
Vernal Pools of Northeastern California. Wetlands, 37(2), 257-268. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850063548918&doi=10.1007%2fs13157-016-0863-3&
partnerlD=40&md5=ba9d2506d9be4ab6c6606ec87e18f3894. doi:10.1007/s13157-016-0863-3
Research Tags: Water
Abstract: Plant communities in vernal pools are distributed along continuous elevation gradients associated
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with subtle variations in microtopography, reflected in spatially heterogeneous hydrologic regimes. We
quantified the role of hydrologic and environmental variables for influencing species assemblages within two
vernal pool landscapes in northeastern California. A novel combination of approaches including remote
photography of water depth stage gauges, vegetation sampling along elevation gradients, and topographic
surveys were used to measure hydrology and plant community composition at precise locations. Multivariate
analyses were used to classify vernal pool plant communities and classification tree analysis was used to model
plant community distribution across hydrologic thresholds. Three plant community groups were distinguished
according to localized hydrologic regimes. Inundation period and maximum depth were the only variables
found to be predictive of plant distribution. Hydrologic thresholds for the three community groups were based
on inundation period: Short (< 71 days), Medium (> 71 days but <209 days), and Long (> 209 days). The
distribution of plant assemblages was strongly correlated with key hydrologic gradients. Quantification of such
relationships will be useful in forecasting ecohydrological responses of vernal pool vegetation to climate
change, helping to guide future monitoring, management and restoration efforts for these unique ecosystems.

Goslee, S. C., Gonet, J. M., & Skinner, R. H. (2017). Freeze tolerance of perennial ryegrass and implications for future

Graham,

species distribution. Crop Science, 57(5), 2875-2880. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850296065378&d0oi=10.2135%2fcropsci2017.02.0135
&partnerlD=40&md5=8320bdfe0f3c6287936792babc512882. doi:10.2135/cropsci2017.02.0135

Research Tags: Crops, Weather

Abstract: Poor winter hardiness is one of the factors limiting the use of the palatable and productive
cool-season forage grass perennial ryegrass (Lolium perenne L) in the northeastern United States. We
compared freeze tolerance among seedlings of 13 commercial cultivars of perennial ryegrass in a controlled
environment chamber. After a 14-d acclimation period, plants were chilled to -10, —15, or -20°C for 1 h, then
gradually warmed. After 36 d, surviving plants were counted then harvested and weighed. Mortality rate varied
significantly among cultivars (0-13% at —10°C, 47-100% at —20°C). The temperature at which 50% of plants
would die (LT50) ranged from —-12.9 to —20.8°C. Hardiness ratings provided by the breeder did not match well
with LT50 except for the most hardy cultivars. Extreme minimum temperature predictions were extracted from
regional climate forecasts for three 30-yr periods: baseline (1960-1989), short-term future (2015-2044), and
long-term future (2070-2099). During the baseline period, only 2 to 33% of the northeastern United States was
warm enough for these cultivars to survive during at least 50% of winters. Potential tolerable area may
increase to 57 to 88% by 2099. Although other factors such as snow cover and variability of winter
temperatures affect winter survival in the field, breeding for freeze tolerance has increased the potential extent
of perennial ryegrass. Further improvements and the changing climate may greatly increase the utility of
perennial ryegrass as a forage in the northeastern United States.

R. C., Schoeneberger, P. J., & Breiner, J. M. (2017). Genesis and physical behavior of soils on sandstone and
shale in Southern California. Soil Science, 182(6), 216-226. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850440469288&doi=10.1097%2fSS.00000000000002 1
2&partnerlD=408md5=b113438a35d8ba12fcfe3204d725cbd9. doi:10.1097/SS.0000000000000212

Research Tags: Soil

Abstract: Sandstone- and shale-derived soils are common in southern California where they function in
watersheds, support wildland ecosystems, and are subject to residential and infrastructure development.
Because little is known about these soils on texturally contrasting parent materials, this study was designed to
interpret their pedogenesis and accompanying soil physical behavior. The study area is in the
chaparral-covered foothills of the San Gabriel Mountains, where the 400-mm mean annual precipitation comes
as rain during the winter and summers are hot and dry. The soil on sandstone is an Alfisol with a fine-loamy
argillic horizon and mixed mineralogy. It is leached of carbonates and has pH values of 5.7 to 6.8. The
shale-derived soil is a clayey, smectitic Vertisol with accumulated calcium carbonate, indicating less leaching
than the Alfisol. Soil organic carbon storage in the Alfisol (7.96 kg m-2) and Vertisol (9.87 kg m-2) is similar,
but the Vertisol has additional carbon (4.88 kg m-2) in the form of calcium carbonate. The Vertisol has high
shrink-swell potential, with coefficient of linear extensibility values mostly 0.09 to 0.12. The Alfisol has minimal
shrink-swell potential. Available water capacities for the Alfisol soil horizons (4%—-20%) range higher than those
of the Vertisol (4%—11%), but the thicker regolith profile of the Vertisol means it can store more plant-available
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water overall. Field saturated hydraulic conductivity was similar for the soils during the wet season (0.2-1.6 cm
h-1), but was higher in the extensively cracked Vertisol during the dry season. The available water capacities
(4%) and saturated hydraulic conductivities (0.2—-0.4 cm h-1) of the Cr horizons of both soils indicate that these
weathered bedrocks are functional parts of the soil hydrologic system. The divergent properties of the soils are
related to the nature of the parent material and its evolution in response to soil-water dynamics.

R., & Anapalli, S. S. (2018). Irrigation variability and climate change affect derived distributions of simulated
water recharge and nitrate leaching. Water International, 43(6), 829-845. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85055082392&doi=10.1080%2f02508060.2018.15155
68&partnerlD=408&md5=28af534c23de5fda9702f89255c5¢74d. doi:10.1080/02508060.2018.1515568
Research Tags: Water

Abstract: Irrigation (‘blue’) water has high value as municipalities seek water security under growing
populations and projected climates, but spatial variability makes estimating return flows to groundwater
challenging. We demonstrate a framework for simulating spatially variable infiltration and derived distributions
of return flows using an agricultural and vadose zone model to simulate recharge and nitrate leaching under
irrigated corn in semi-arid northeastern Colorado, USA. Derived distributions indicated increased historical
recharge (2—-42%) as the spatial variability of applied irrigation increased. Projected climate in 2050 increased
recharge above historical rates by up to 58%, but climatic effects decreased with increasing irrigation
variability.

rg, C. H., Zarnoch, S. J., & Austin, J. D. (2017). Weather, hydroregime, and breeding effort influence juvenile
recruitment of anurans: Implications for climate change. Ecosphere, 8(5). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850198890748doi=10.1002%2fecs2.1789&partner|D
=40&md5=defaf34a5c22f1e1c32c1b88ac92acc5. doi:10.1002/ecs2.1789

Research Tags: Wildlife

Abstract: Amphibians that primarily breed in ephemeral wetlands are especially vulnerable to climate change
because they rely on rainfall or temperature to initiate breeding and create suitable hydroregimes (water
duration, timing, frequency, depth) for reproductive success. Hydroregime effects on reproductive success are
likely to differ among species because of differences in reproductive strategies: the length and timing of
breeding period, rate of larval development, and timing of metamorphosis. We applied an
information-theoretic approach to 22 consecutive years of continuous amphibian trapping data at eight
ephemeral wetlands to test hypotheses regarding environmental (hydroregime, weather) and biological (adult
breeding effort) factors affecting juvenile recruitment (JR) by six focal species representing four reproductive
strategies. We hypothesized that (1) JR by species with similar reproductive strategies would be influenced by
similar variables; (2) JR would be higher for all species when models encompassed the maximum time span of
potential tadpole occurrence and development; and (3) JR rates within individual wetlands and breeding cycles
would correlate most closely between species with similar breeding strategies. The best model for all focal
species (except Scaphiopus holbrookii) encompassed the maximum time span and indicated that >1
hydroregime variable, total precipitation, or both were important drivers of reproductive success; average air
temperature was not. Continuous hydroperiod through peak juvenile emigration was an important predictor of
JR for species with prolonged breeding periods, slow larval development, and a “fixed” late spring start date for
Juvenile emigration (regardless of when oviposition occurred, or cohort age; Lithobates capito, Lithobates
sphenocephalus), but not for species with rapid larval development and continual emigration as cohorts
complete metamorphosis (Anaxyrus terrestris, Anaxyrus quercicus, Gastrophryne carolinensis, S. holbrookii).
Total rainfall was positively associated with recruitment for most species; depth characteristics affected species
differently. Annual JR was positively correlated among species with similar reproductive strategies. Our results
indicate that weather and hydroregime characteristics interact with reproductive strategies that differ among
amphibian species and influence reproductive plasticity, opportunity, and success. Effects of altered weather
patterns associated with climate change on amphibian reproductive success may correspond more closely
among species having similar reproductive strategies, with critical implications for population trends and
assemblages.

T., Still, C, Cullinan, G. L., Brooks, J. R., & Meinzer, F. C. (2018). Polyploidy influences plant—environment
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interactions in quaking aspen (Populus tremuloides Michx.). Tree Physiology, 38(4), 630-640. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85050581499&doi=10.1093%2ftreephys%2ftpx120&
partnerlD=40&md5=b866e7de747a94e778ee7a2ae655365c¢. doi:10.1093/treephys/tpx120

Research Tags: Forestry

Abstract: Quaking aspen (Populus tremuloides Michx.), a widespread and keystone tree species in North
America, experienced heat and drought stress in the years 2002 and 2003 in the southwestern United States.
This led to widespread aspen mortality that has altered the composition of forests, and is expected to occur
again if climate change continues. Understanding interactions between aspen and its environments is essential
to understanding future mortality risk in forests. Polyploidy, which is common in aspen, can modify plant
structure and function and therefore plant—-environment interactions, but the influence of polyploidy on aspen
physiology is still not well understood. Furthermore, the ploidy types of aspen have different biogeographies,
with triploids being most frequent at lower latitudes in generally warmer and drier climates, while the northerly
populations are virtually 100% diploid. This suggests that ploidy—environment interactions differ, and could
mean that the ploidy types have different vulnerabilities to environmental stress. In this study, to understand
aspen ploidy—environment interactions, we measured 38 different traits important to carbon uptake, water loss
and water-use efficiency in diploid and triploid aspen in Colorado. We found that triploid aspen had lower
stand density, and greater leaf area, leaf mass, leaf mass per area, percent nitrogen content, chlorophyll
content and stomatal size. These differences corresponded to greater potential net carbon assimilation (A,
measured using A/Ci curves, and chlorophyll fluorescence) and stomatal conductance (gs) in triploids than
diploids. While triploid aspen had higher intrinsic water-use efficiency (iWUE, calculated from measurements of
&13C in ledf tissue), they also had greater potential water loss from higher measured gs and lower stomatal
sensitivity to increasing vapor pressure deficit. Therefore, despite greater IWUE, triploids may have lower
resilience to climate-induced stress. We conclude that ploidy type strongly influences physiological traits and
function, and mediates drought stress responses in quaking aspen.

Griffin-Nolan, R. J., Carroll, C. J. W., Denton, E. M., Johnston, M. K,, Collins, S. L., Smith, M. D., & Knapp, A. K. (2018).
Legacy effects of a regional drought on aboveground net primary production in six central US grasslands.
Plant Ecology, 219(5), 505-515. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85045017225&doi=10.1007%2fs11258-018-0813-7&
partnerlD=40&8&md5=e0949b7{17e898226b614c9f6053a4ab. doi:10.1007/s11258-018-0813-7
Research Tags: Weather, Grassland
Abstract: Global climate models predict increases in the frequency and severity of drought worldwide, directly
daffecting most ecosystem types. Consequently, drought legacy effects (drought-induced alterations in ecosystem
function postdrought) are expected to become more common in ecosystems varying from deserts to grasslands
to forests. Drought legacies in grasslands are usually negative and reduce ecosystem function, particularly after
extended drought. Moreover, ecosystems that respond strongly to drought (high sensitivity) might be expected
to exhibit the largest legacy effects the next year, but this relationship has not been established. We quantified
legacy effects of a severe regional drought in 2012 on postdrought (2013) aboveground net primary
productivity (ANPP) in six central US grasslands. We predicted that (1) the magnitude of drought legacy effects
measured in 2013 would be positively related to the sensitivity of ANPP to the 2012 drought, and (2) drought
legacy effects would be negative (reducing 2013 ANPP relative to that expected given normal precipitation
amounts). The magnitude of legacy effects measured in 2013 was strongly related (r2 = 0.88) to the sensitivity
of ANPP to the 2012 drought across these six grasslands. However, contrary to expectations, positive legacy
effects (greater than expected ANPP) were more commonly observed than negative legacy effects. Thus, while
the sensitivity of ANPP to drought may be a useful predictor of the magnitude of legacy effects, short-term
(T1-year) severe droughts may cause legacy effects that are more variable than those observed after multiyear
droughts.

Griffin-Nolan, R. J., Ocheltree, T. W., Mueller, K. E., Blumenthal, D. M., Kray, J. A, & Knapp, A. K. (2019). Extending the
osmometer method for assessing drought tolerance in herbaceous species. Oecologia, 189(2), 353-363.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850598396678&doi=10.1007%2fs00442-019-04336-w
&partnerlD=40&md5=aa625c71aeaffe21e06c92b5308f8103. doi:10.1007/s00442-019-04336-w

189



Griffis, T.

Griffiths,

Research Tags: Weather

Abstract: Community-scale surveys of plant drought tolerance are essential for understanding semi-arid
ecosystems and community responses to climate change. Thus, there is a need for an accurate and rapid
methodology for assessing drought tolerance strategies across plant functional types. The osmometer method
for predicting leaf osmotic potential at full turgor (o), a key metric of leaf-level drought tolerance, has resulted
in a 50-fold increase in the measurement speed of this trait; however, the applicability of this method has only
been tested in woody species and crops. Here, we assess the osmometer method for use in herbaceous
grassland species and test whether 1o is an appropriate plant trait for understanding drought strategies of
herbaceous species as well as species distributions along climate gradients. Our model for predicting leaf turgor
loss point (TTLP) from o (TLP = 0.80m0-0.845) is nearly identical to the model previously presented for
woody species. Additionally, o was highly correlated with TLP for graminoid species (ritlp = 0.944m0-0.611;
r2 = 0.96), a plant functional group previously flagged for having the potential to cause erroneous
measurements when using an osmometer. We report that o, measured with an osmometer, is well correlated
with other traits linked to drought tolerance (namely, leaf dry matter content and leaf vulnerability to hydraulic
failure) as well as climate extremes linked to water availability. The validation of the osmometer method in an
herb-dominated ecosystem paves the way for rapid community-scale surveys of drought tolerance across plant
functional groups, which could improve trait-based predictions of ecosystem responses to climate change.

J,, Chen, Z., Baker, J. M., Wood, J. D,, Millet, D. B., Lee, X,, ... Turner, P. A. (2017). Nitrous oxide emissions are
enhanced in a warmer and wetter world. Proceedings of the National Academy of Sciences of the United States
of America, 114(45), 12081-12085. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85033794225&doi=10.1073%2fpnas.1704552114&pa
rtnerID=408&md5=5a97676a3c522aa5fa275dde5dc36c42. doi:10.1073/pnas. 1704552114

Research Tags: Emissions

Abstract: Nitrous oxide (N20) has a global warming potential that is 300 times that of carbon dioxide on a
100-y timescale, and is of major importance for stratospheric ozone depletion. The climate sensitivity of N20
emissions is poorly known, which makes it difficult to project how changing fertilizer use and climate will
impact radiative forcing and the ozone layer. Analysis of 6 y of hourly N20 mixing ratios from a very tall tower
within the US Corn Belt—one of the most intensive agricultural regions of the world—combined with inverse
modeling, shows large interannual variability in N20 emissions (316 Gg N20O-N -1 to 585 Gg N20O-Ny—-1).
This implies that the regional emission factor is highly sensitive to climate. In the warmest year and spring
(2012) of the observational period, the emission factor was 7.5%, nearly double that of previous reports. Indirect
emissions associated with runoff and leaching dominated the interannual variability of total emissions. Under
current trends in climate and anthropogenic N use, we project a strong positive feedback to warmer and wetter
conditions and unabated growth of regional N20 emissions that will exceed 600 Gg N20-N-y-1, on average,
by 2050. This increasing emission trend in the US Corn Belt may represent a harbinger of intensifying N20O
emissions from other agricultural regions. Such feedbacks will pose a major challenge to the Paris Agreement,
which requires large N20O emission mitigation efforts to achieve its goals.

N. A., Hanson, P. J,, Ricciuto, D. M., lversen, C. M., Jensen, A. M., Malhotra, A., ... Weston, D. J. (2017).
Temporal and spatial variation in peatland carbon cycling and implications for interpreting responses of an
ecosystem-scale warming experiment. Soil Science Society of America Journal, 81(6), 1668-1688. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85040638144&doi=10.2136%2fsssaj2016.12.04228&p
artnerlD=40&md5=d17acee8e8a4b817036003e80db96eda. doi:10.2136/ss5aj2016.12.0422

Research Tags: Soil, Emissions

Abstract: We are conducting a large-scale, long-term climate change response experiment in an ombrotrophic
peat bog in Minnesota to evaluate the effects of warming and elevated CO2 on ecosystem processes using
empirical and modeling approaches. To better frame future assessments of peatland responses to climate
change, we characterized and compared spatial vs. temporal variation in measured C cycle processes and their
environmental drivers. We also conducted a sensitivity analysis of a peatland C model to identify how variation
in ecosystem parameters contributes to model prediction uncertainty. High spatial variability in C cycle
processes resulted in the inability to determine if the bog was a C source or sink, as the 95% confidence interval

190



ranged from a source of 50 g C m—-2 yr-1 to a sink of 67 g C m-2 yr—1. Model sensitivity analysis also identified
that spatial variation in tree and shrub photosynthesis, allocation characteristics, and maintenance respiration
all contributed to large variations in the pretreatment estimates of net C balance. Variation in ecosystem
processes can be more thoroughly characterized if more measurements are collected for parameters that are
highly variable over space and time, and especially if those measurements encompass environmental gradients
that may be driving the spatial and temporal variation (e.g., hummock vs. hollow microtopographies, and wet
vs. dry years). Together, the coupled modeling and empirical approaches indicate that variability in C cycle
processes and their drivers must be taken into account when interpreting the significance of experimental
warming and elevated COZ2 treatments.

Grinde, A. R., Niemi, G. J,, Sturtevant, B. R, Panci, H., Thogmartin, W., & Wolter, P. (2017). Importance of scale, land
cover, and weather on the abundance of bird species in a managed forest. Forest Ecology and Management,
405, 295-308. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85030181534&doi=10.1016%2fj.foreco.2017.09.057&
partnerlD=408md5=15b8c455aa0fa737703cb58e1a6df4be. doi:10.1016/j.foreco.2017.09.057
Research Tags: Wildlife, Forestry
Abstract: Climate change and habitat loss are projected to be the two greatest drivers of biodiversity loss over
the coming century. While public lands have the potential to increase regional resilience of bird populations to
these threats, long-term data are necessary to document species responses to changes in climate and habitat to
better understand population vulnerabilities. We used generalized linear mixed models to determine the
importance of stand-level characteristics, multi-scale land cover, and annual weather factors to the abundance
of 61 bird species over a 20-year time frame in Chippewa National Forest, Minnesota, USA. Of the 61 species
modeled, we were able to build final models with R-squared values that ranged from 26% to 69% for 37
species; the remaining 24 species models had issues with convergence or low explanatory power (R-squared <
20%). Models for the 37 species show that stand-level characteristics, land cover factors, and annual weather
effects on species abundance were species-specific and varied within guilds. Forty-one percent of the final
species models included stand-level characteristics, 92% included land cover variables at the 200 m scale, 51%
included land cover variables at the 500 m scale, 46% included land cover variables at the 1000 m scale, and
38% included weather variables in best models. Three species models (8%) included significant weather and
land cover interaction terms. Overall, models indicated that aboveground tree biomass and land cover variables
drove changes in the majority of species. Of those species models including weather variables, more included
annual variation in precipitation or drought than temperature. Annual weather variability was significantly
more likely to impact abundance of species associated with deciduous forests and bird species that are
considered climate sensitive. The long-term data and models we developed are particularly suited to informing
science-based adaptive forest management plans that incorporate climate sensitivity, aim to conserve large
areas of forest habitat, and maintain an historical mosaic of cover types for conserving a diverse and abundant
avian assemblage.

Groffman, P. M., Driscoll, C. T, Durén, J., Campbell, J. L, Christenson, L. M., Fahey, T. J., ... Templer, P. H. (2018).
Nitrogen oligotrophication in northern hardwood forests. Biogeochemistry, 141(3), 523-539. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85046808039&doi=10.1007%2fs10533-018-0445-y&
partnerlD=40&md5=df47995b83bdab2b66bd211390bc5310. doi:10.1007/s10533-018-0445-y
Research Tags: Forestry
Abstract: While much research over the past 30 years has focused on the deleterious effects of excess N on
forests and associated aquatic ecosystems, recent declines in atmospheric N deposition and unexplained
declines in N export from these ecosystems have raised new concerns about N oligotrophication, limitations of
forest productivity, and the capacity for forests to respond dynamically to disturbance and environmental
change. Here we show multiple data streams from long-term ecological research at the Hubbard Brook
Experimental Forest in New Hampshire, USA suggesting that N oligotrophication in forest soils is driven by
increased carbon flow from the atmosphere through soils that stimulates microbial immobilization of N and
decreases available N for plants. Decreased available N in soils can result in increased N resorption by trees,
which reduces litterfall N input to solils, further limiting available N supply and leading to further declines in
soil N availability. Moreover, N oligotrophication has been likely exacerbated by changes in climate that
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increase the length of the growing season and decrease production of available N by mineralization during
both winter and spring. These results suggest a need to re-evaluate the nature and extent of N cycling in
temperate forests and assess how changing conditions will influence forest ecosystem response to multiple,
dynamic stresses of global environmental change.

M., & Pickett, S. T. (2019). From transdisciplinary projects to platforms: expanding capacity and impact of
land systems knowledge and decision making. Current Opinion in Environmental Sustainability, 38, 7-13.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85065056407&doi=10.1016%2fj.cosust.2019.04.001&
partnerlD=40&md5=ac4c89e1f79ca2bd3ed7be8623eeaddd. doi:10.1016/j.cosust.2019.04.001

Research Tags: Research

Abstract: Land system science can inform decision making to address societally important issues, including
food, energy, and water security, livelihoods and lifestyles, biodiversity loss, and climate change. There is
growing experience among scientists and practitioners with land systems as a transdisciplinary science. Most
often, this experience has accumulated through short-term projects. However, there is a need for durable,
long-term land system science platforms to address diverse types of complex, wicked problems, from immediate
crises and emergencies over days and weeks; to sudden events over months and years; to extensive, pervasive,
and subtle changes occurring over decades. In this paper, we offer a strategic framing of the issues and features
for transdisciplinary land system science platforms that can be adapted and applied to local conditions.

Gruber, A, Dorigo, W. A, Crow, W., & Wagner, W. (2017). Triple Collocation-Based Merging of Satellite Soil Moisture

Retrievals. IEEE Transactions on Geoscience and Remote Sensing, 55(12), 6780-6792. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85030651801&d0i=10.1109%2fTGRS.2017.2734070&
partnerlD=40&md5=17fb62f85c5e39ea7b0c8e964bfc0389. doi:10.1109/TGRS.2017.2734070

Research Tags: Soil, Research

Abstract: We propose a method for merging soil moisture retrievals from spaceborne active and passive
microwave instruments based on weighted averaging taking into account the error characteristics of the
individual data sets. The merging scheme is parameterized using error variance estimates obtained from using
triple collocation analysis (TCA). In regions where TCA is deemed unreliable, we use correlation significance
levels (p-values) as indicator for retrieval quality to decide whether to use active data only, passive data only, or
an unweighted average. We apply the proposed merging scheme to active retrievals from advanced
scatterometer and passive retrievals from the Advanced Microwave Scanning Radiometer-Earth Observing
System using Global Land Data Assimilation System-Noah to complement the triplet required for TCA. The
merged time series is evaluated against soil moisture estimates from ERA-Interim/Land and in situ
measurements from the International Soil Moisture Network using the European Space Agency's (ESA's) current
Climate Change Initiative-Soil Moisture (ESA CCl SM) product version v02.3 as benchmark merging scheme.
Results show that the p-value classification provides a robust basis for decisions regarding using either active or
passive data alone, or an unweighted average in cases where relative weights cannot be estimated reliably, and
that the weights estimated from TCA in almost all cases outperform the ternary decision upon which the ESA
CCI SM v02.3 is based. The proposed method forms the basis for the new ESA CCl SM product version v03.x and
higher.

Gu, H., & Bergman, R. (2017). Cradle-to-grave life cycle assessment of syngas electricity from woody biomass residues.

Wood and Fiber Science, 49(2), 177-192. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85029541184&partnerID=40&md5=dee7a198d3b2c
e2107f5a7cde29e02a9.

Research Tags: Forestry, Energy, Emissions

Abstract: Forest restoration and fire suppression activities in the western United States have resulted in large
volumes of low-to-no value residues. An environmental assessment would enable greater use while
maintaining environmental sustainability of these residues for energy products. One internationally accepted
sustainable metric tool that can assess environmental impacts of new bioenergy conversion systems is the life
cycle assessment (LCA). Using the LCA method, this study evaluated the synthesis gas (syngas) electricity
produced via a distributed-scale biomass thermochemical conversion system called the Tucker renewable
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natural gas (RNG) system. This system converts woody biomass in a high-temperature and extremely
low-oxygen environment to a medium-energy syngas that is burned to generate electricity. The system also
produced biochar as a byproduct and tar as a waste. Results from the life cycle impact assessment included an
estimate of the global warming (GW) from the cradle-to-grave production of syngas for electricity. When the
carbon sequestration effect from the biochar by-product was included, GW impact value (0.330 kg
CO2-eq/kWh) was notably lower compared with electricity generated from bituminous coal (1.079 kg
CO2-eq/kWh) and conventional natural gas (0.720 kg CO2-eq/kWh). Other environmental impacts showed
that syngas electricity ranged between the direct-biomass-burned electricity and fossil-fuel-combusted
electricity for different impact categories. This occurred because, although the woody biomass feedstock was
from a renewable resource with less environmental impact, propane was consumed during the thermochemical
conversion. Specifically, the evaluation showed that the highest greenhouse gas (GHG) emissions contribution
came from burning propane that was used to maintain the endothermic reaction in the Tucker RNG unit. If the
tar waste from the system were converted into a low-energy syngas and used to supplement propane
consumption, a further decrease of 41% in GHG emissions (ie fossil CO2) could be achieved in this
cradle-to-grave assessment.

Gu, X, Zhou, X, Bu, X,, Xue, M., Jiang, L, Wang, S., . .. Clinton, P. W. (2019). Soil extractable organic C and N contents,
methanotrophic activity under warming and degradation in a Tibetan alpine meadow. Agriculture,
Ecosystems and Environment, 278, 6-14. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85063385535&doi=10.1016%2fj.agee.2019.03.020&p
artnerlD=40&md5=dca7259ec43c2aa4b79f07edd110e040. doi:10.1016/j.agee.2019.03.020
Research Tags: Soil, Grassland
Abstract: The Tibetan alpine meadow ecosystem is an important part of the Eurasian grasslands and is
experiencing intense warming at approximately three times the global warming rate and rapid degradation.
However, little is known about the effect of warming and degradation and their interactions on ecosystem
functions like soil carbon (C) and nitrogen (N) pools and methane (CH4) uptake in this region. Here, we
selected a long-term simulated warming site in a Tibetan alpine meadow with different degradation levels.
After 4 years of warming, we analyzed soil total C (TC) and total N (TN) contents, extractable organic C (EOC)
and extractable organic N (EON) contents as well as methanotrophic activity, abundance and community
structure. Soil EOC and EON contents were measured through hot water extraction, whereas methanotrophic
activity was measured along a gradient of CH4 concentrations in laboratory incubations. Michaelis—Menten
kinetics analysis [maximal rate of velocity (Vmax) and half-saturation constant (Km)] was used to quantify
changes in methanotrophic activity among the treatments. Active methanotrophic communities in the natural
soils were measured via DNA-based stable isotope probing (SIP). The results showed that warming significantly
increased soil EON contents, whereas degradation significantly decreased soil TC and TN contents, and EOC
and EON contents. Methanotrophic activity was significantly lower at different levels of degradation but no
significant effects were observed under warming. Changes in soil methanotrophic abundance among the
treatments followed the same trend, but warming and degradation had no interactive effects on
methanotrophic activity and abundance. Active methanotrophic communities in the natural meadow soils were
dominated by Methylosinus (a Type Il methanotroph). In conclusion, our results indicate that soil C and N pools
and CH4 oxidation capability were influenced more strongly by degradation than warming. However, warming
may have an additional effect on the stability of these important ecosystem processes, regardless of
degradation in this region.

Guan, K., Wu, J., Kimball, J. S., Anderson, M. C,, Frolking, S., Li, B., . .. Lobell, D. B. (2017). The shared and unique values
of optical, fluorescence, thermal and microwave satellite data for estimating large-scale crop yields. Remote
Sensing of Environment, 199, 333-349. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850265122718doi=10.1016%2fj.rse.2017.06.043&par
tnerlD=40&md5=b63d47696ac08b4f0f0b00ade5b8736d. doi:10.1016/j.rse.2017.06.043
Research Tags: Crops, Research
Abstract: Large-scale crop monitoring and yield estimation are important for both scientific research and
practical applications. Satellite remote sensing provides an effective means for regional and global cropland
monitoring, particularly in data-sparse regions that lack reliable ground observations and reporting. The
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conventional approach of using visible and near-infrared based vegetation index (VI) observations has
prevailed for decades since the onset of the global satellite era. However, other satellite data encompass diverse
spectral ranges that may contain complementary information on crop growth and yield, but have been largely
understudied and underused. Here we conducted one of the first attempts at synergizing multiple satellite data
spanning a diverse spectral range, including visible, near-infrared, thermal and microwave, into one framework
to estimate crop yield for the U.S. Corn Belt, one of the world's most important food baskets. Specifically, we
included MODIS Enhanced VI (EVI), estimated Gross Primary Production based on GOME-2 solar-induced
fluorescence (SIF-GPP), thermal-based ALEXI Evapotranspiration (ET), QuikSCAT Ku-band radar backscatter,
and AMSR-E X-band passive microwave Vegetation Optical Depth (VOD) in this study, benchmarked on USDA
county-level crop yield statistics. We used Partial Least Square Regression (PLSR), an effective statistical model
for dimension reduction, to distinguish commonly shared and unique individual information from the various
satellite data and other ancillary climate information for crop yield estimation. In the PLSR model that includes
all of the satellite data and climate variables from 2007 to 2009, we assessed the first two major PLSR
components and found that the first component (an integrated proxy of crop aboveground biomass) explained
82% variability of modelled crop yield, and the second component (dominated by environmental stresses)
explained 15% variability of modelled crop yield. We found that most of the satellite derived metrics (e.g.
SIF-GPP, radar backscatter, EVI, VOD, ALEXI-ET) share common information related to aboveground crop
biomass (i.e. the first component). For this shared information, the SIF-GPP and backscatter data contain
almost the same amount of information as EVI at the county scale. When removing the above shared
component from all of the satellite data, we found that EVI and SIF-GPP do not provide much extra
information; instead, Ku-band backscatter, thermal-based ALEXI-ET, and X-band VOD provide unique
information on environmental stresses that improves overall crop yield predictive skill. In particular, Ku-band
backscatter and associated differences between morning and afternoon overpasses contribute unique
information on crop growth and environmental stress. Overall, using satellite data from various spectral bands
significantly improves regional crop yield predictions. The additional use of ancillary climate data (e.g.
precipitation and temperature) further improves model skill, in part because the crop reproductive stage related
to harvest index is highly sensitive to environmental stresses but they are not fully captured by the satellite data
used in our study. We conclude that using satellite data across various spectral ranges can improve monitoring
of large-scale crop growth and yield beyond what can be achieved from individual sensors. These results also
inform the synergistic use and development of current and next generation satellite missions, including NASA
ECOSTRESS, SMAP, and OCO-2, for agricultural applications.

Zheng, F., Zhang, X., & Wang, B. (2017). Trends and variability of daily precipitation and extremes during
1960-2012 in the Yangtze River Basin, China. International Journal of Climatology, 37(3), 1282-1298.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-849713016538&doi=10.1002%2fjoc.4776& partnerlD=
40&md5=6884c4abbb4a3fadc929bf82e218848e. doi:10.1002/joc.4776

Research Tags: Weather, Water

Abstract: Trends and variability of extreme precipitation events are important for water-related disaster
prevention and mitigation as well as water resource management. Using daily precipitation dataset from 143
meteorological stations in the Yangtze River Basin (YRB), a suite of heavy and extreme precipitation indices
recommended by the Expert Team on Climate Change Detection and Indices, which has rarely been applied in
this region, were analysed during 1960-2012. Results showed that simple daily intensity index, very wet day
precipitation, extremely wet day precipitation, extremely heavy precipitation days, maximum 1-day
precipitation, maximum 5-day precipitation and maximum consecutive dry days all increased significantly
during 1960-2012. In contrast, 210 mm precipitation days and maximum consecutive wet days decreased
significantly, implying that the precipitation processes in YRB were dominated by precipitation events with
shorter durations. Geographically, a wetting tendency was observed in the eastern Tibet Plateau and the middle
and lower YRB, while the other regions experienced precipitation deficits. The increasing precipitation was
mainly due to the intensification of extreme precipitation events and the decreasing precipitation may be
attributed to the decrease of =10 mm precipitation days or moderate precipitation events. In addition, the
regional trends were of greater magnitudes in the middle and lower YRB, indicating more frequent extreme
precipitation events in these sub-regions. Time series analysis revealed that most precipitation indices exhibited
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neither a stable nor a gradual pattern during 1960-2012, but a clearly upward trend, although
non-monotonous, since the late-1980s was evident.

Guarin, J. R, Kassie, B, Mashaheet, A. M., Burkey, K., & Asseng, S. (2019). Modeling the effects of tropospheric ozone
on wheat growth and yield. European Journal of Agronomy, 105, 13-23. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850613840508doi=10.1016%2fj.eja.2019.02.004&par
tnerlD=40&md5=ef81b6b8fbc321288cf6a343eadc7e3f. doi:10.1016/j.€ja.2019.02.004
Research Tags: Crops
Abstract: Elevated tropospheric ozone (O3) concentrations can negatively impact wheat growth by reducing
photosynthesis and accelerating leaf senescence. Future global O3 concentrations are expected to increase in
many regions, which will further limit global wheat production. However, few crop models consider the effects
of O3 stress on wheat. We incorporated the effects of O3 stress on photosynthesis and leaf senescence into the
DSSAT-NWheat crop model and reproduced an observed experiment and reported yield declines from the
literature. Simulated wheat yields decreased as daily O3 concentrations increased above 25 ppb, with yield
losses ranging from 0.26% to 0.95% per ppb O3 increase, depending on the cultivar O3 sensitivity. The model
reproduced known wheat physiological responses from the combination of O3 stress with water deficit and
elevated atmospheric CO2 concentration. Increased water deficit stress and elevated atmospheric CO2 both
reduce the negative impact of O3, but yield benefits from elevated CO2 can be lost due to elevated O3
concentrations. The O3-modified NWheat model simulates the effects of O3 stress on wheat growth and yield
in interaction with other growth factors and can be used for studies on climate change and O3 impacts.

Guarinello de Oliveira Portes, M. C,, Safford, H., & Behling, H. (2018). Humans and climate as designers of the
landscape in Serra da Bocaina National Park, southeastern Brazil, over the last seven centuries. Anthropocene,
24, 61-71. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850569539408&doi=10.1016%2fj.ancene.2018.11.004
&partnerlD=40&md5=a703f274f61af039f474769449993d06. doi:10.1016/j.ancene.2018.11.004
Research Tags: Forestry
Abstract: Campos de altitude and Araucaria forest are unique and highly diverse ecosystems and focus areas
for conservation and restoration in southeastern Brazil. This paper reports a high-resolution paleoecological
study of an approximately 700-year Late Holocene core, a period that includes the influence of two highly
distinct civilizations and the transition between them: Amerindian/pre-Columbian and
European/post-Columbian. Results highlight the interworkings of regional climate change and local human
agency in “designing” the Late Holocene forest-grassland mosaic in the Serra da Bocaina. Amerindians
maintained more open highland habitats probably through slash and burn agriculture. The depopulation of the
study region after European arrival in the 1500s plus increasing precipitation led to a marked and rapid
rebound in forest cover. After 1720 CE, establishment of permanent European communities and farming in the
study area led to forest loss and a renewed expansion of grassland. Based on current knowledge about
forest-grassland relationships, and in light of projections for warmer and wetter conditions in southeast Brazil,
we provide suggestions for management strategies that might better maintain the mosaic of Araucaria forest
and campos de altitude in the southeastern Brazilian highlands.

Gugger, P. F, Liang, C. T., Sork, V. L., Hodgskiss, P., & Wright, J. W. (2018). Applying landscape genomic tools to forest
management and restoration of Hawaiian koa (Acacia koa) in a changing environment. Evolutionary
Applications, 11(2), 231-242. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850289377318&doi=10.1111%2feva.12534&partnerID
=40&8md5=56b193d9bfaObe1210e0c9294ac41a43. doi:10.1111/eva.12534
Research Tags: Forestry
Abstract: /dentifying and quantifying the importance of environmental variables in structuring population
genetic variation can help inform management decisions for conservation, restoration, or reforestation
purposes, in both current and future environmental conditions. Landscape genomics offers a powerful approach
for understanding the environmental factors that currently associate with genetic variation, and given those
associations, where populations may be most vulnerable under future environmental change. Here, we applied
genotyping by sequencing to generate over 11,000 single nucleotide polymorphisms from 311 trees and then
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used nonlinear, multivariate environmental association methods to examine spatial genetic structure and its
association with environmental variation in an ecologically and economically important tree species endemic
to Hawaii, Acacia koa. Admixture and principal components analyses showed that trees from different islands
are genetically distinct in general, with the exception of some genotypes that match other islands, likely as the
result of recent translocations. Gradient forest and generalized dissimilarity models both revealed a strong
association between genetic structure and mean annual rainfall. Utilizing a model for projected future climate
on the island of Hawaii, we show that predicted changes in rainfall patterns may result in genetic offset, such
that trees no longer may be genetically matched to their environment. These findings indicate that knowledge
of current and future rainfall gradients can provide valuable information for the conservation of existing
populations and also help refine seed transfer guidelines for reforestation or replanting of koa throughout the
state.

M. (2019). Silvicultural options in forests of the southern United States under changing climatic conditions.
New Forests, 50(1), 71-87. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85049579333&doi=10.1007%2fs11056-018-9656-28&
partnerlD=40&md5=b56af3c7cfe718ba73656a9c8dda0271. doi:10.1007/s11056-018-9656-2

Research Tags: Forestry, Livestock

Abstract: Changing climatic conditions add a measure of uncertainty to sustainable forest management in
forest ecosystems of the southern United States. Increasing temperatures and decreasing patterns of
precipitation especially in the Mid-South suggest that water stress, drought, and changing patterns of natural
disturbance events will challenge managers in the twenty-first century. Efforts to manage southern forest
stands in the face of changing climatic conditions will require a diversity of approaches including tactics to
promote genetic diversity in natural and planted stands, encouragement of species diversity as new stands
develop, and considering ways to promote diverse stand structures that encourage recruitment of new age
cohorts within stands on a regular basis. With predicted changes in climatic conditions, forest ecosystems
across the South will respond in different ways, depending upon whether or not they are currently being
managed. Unmanaged stands will change in unpredictable ways that reflect the absence of management. But
in managed stands, silvicultural treatments are available for foresters to apply to respond and adapt to
maintain productive forests adapted to those changing conditions. Finally, one approach often advocated to
deal with this uncertainty is a strategy for assisted migration, in which species are established in locations
beyond their current range, where predicted climatic conditions are likely to occur at some point in the future
within which those species will survive. This is basically an exercise in artificial regeneration, but will likely be
more complicated than simply planting a few exotic seedlings and hoping for the best. The technical and
practical challenges of planting species at the margins or beyond their natural range include a lack of research
support especially for species not commonly planted in the region. Moreover, planting is costly, and because of
that, intensive practices are more likely on institutional and government lands rather than family forests. In the
end, all of these concepts fall within the practice of silviculture, and are tactics with which the profession is
familiar.

M., Baule, W. J,, Frankenberger, J. R., Gamble, D. L., Allred, B. J., Andresen, J. A., & Brown, L. C. (2018). Modeled
climate change impacts on subirrigated maize relative yield in northwest Ohio. Agricultural Water
Management, 206, 56-66. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850466651408&doi=10.1016%2fj.agwat.2018.04.034&
partnerlD=40&md5=93d512f8ec95ce5fc2a1594db2e1f266. doi:10.1016/j.agwat.2018.04.034

Research Tags: Crops

Abstract: Subirrigation is employed to supply water to crop root zones via subsurface drainage systems, which
are typically installed for the purpose of excess soil water removal. Crop yield increases due to subirrigation
have been demonstrated in numerous studies, but there is limited information regarding yield under future
climate conditions when growing season conditions are expected to be drier in the U.S. Corn Belt. DRAINMOD
was calibrated and validated for three locations with different soil series in northwest Ohio and used to
investigate maize relative yield differences between subirrigation and free subsurface drainage for historic
(1984-2013) and future (2041-2070) climate conditions. For historic conditions, the mean maize relative yield
increased by 27% with subirrigation on the Nappanee loam soil, but had minimal effect on the Paulding clay
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and Hoytville silty clay soils. Maize relative yield under free subsurface drainage is predicted to decrease in the
future, causing the relative yield difference between free subsurface drainage and subirrigation practices to
nearly double from 9% to 16% between the historic and future periods. Consequently, the subirrigation practice
can potentially mitigate adverse future climate change impacts on maize yield in northwest Ohio.

M., Holly, M. A, Veith, T. L, Buda, A. R, Prasad, R., Alan Rotz, C,, ... Stoner, A. M. K. (2019). Projected heat
stress challenges and abatement opportunities for U.S. Milk production. PLoS ONE, 14(3). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850636186738&doi=10.1371%2fjournal.pone.0214665
&partnerlD=40&8md5=423997cf51941fda3f32cc372629701e. doi:10.1371/journal.pone.0214665
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Abstract: Cost-effective heat mitigation strategies are imperative for maintaining milk production and dairy
farm profitability in the U.S. with projected climate change. This study investigated the cost-effectiveness of four
heat abatement strategies, including Minimal (open barn or shading), Moderate (forced ventilation), High (fans
and misting), and Intense (air conditioning). Heat stress and subsequent impacts on milk production per cow
were predicted across nine climatic regions in the U.S. for early (2015 to 2034), mid (2045 to 2064) and late
(2081 to 2100) 21st century, using downscaled climate projections. Heat abatements were used to adjust
predicted milk production losses and illustrate the potential to reduce milk production losses due to heat stress.
Economic analysis included a cost-benefit ratio calculation associated with the implementation of each heat
abatement. Results showed that milk production losses were expected to accelerate across the U.S. at a mean
rate of 174+7 kg/cow/decade, with the fastest rate in the Southeast region. Relative to Minimal heat
abatement, Moderate, High, and Intense heat abatements increased annual milk production per cow by 3%,
4%, and 6% during early-21st century, 3%, 6%, and 11% during mid-21st century, and 3%, 8%, and 21%
during late-21st century, respectively. The cost effectiveness of different heat abatement strategies generally
increased with subsequently stronger heat abatements. In mid- and late-21st century, mean annual net values
of High and Intense heat stress abatement implementation approached -$30 to $190 /cow and -$20 to $590
/cow, respectively, with the largest net annual benefit in late-21st century under Intense abatement. Findings
from the study demonstrate the value of using downscaled climate projections to shed light on local and
regional strategies to abate heat stress on cattle and mitigate potential milk production losses due to climate
change.

Gunter, S. A, & Beck, M. R. (2018). Measuring the respiratory gas exchange by grazing cattle using an automated,

open-circuit gas quantification system. Translational Animal Science, 2(1), 11-18. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850509066898&doi=10.1093%2ftas%2ftxx0098&partne
rID=40&md5=cdc70901f9e11f6f7ff11ad32ab8e928. doi:10.1093/tas/txx009
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Abstract: Ruminants are a source of enteric CH4, which has been identified as an anthropogenic greenhouse
gas that contributes to climate change. With interest in developing technologies to decrease enteric CH4
emissions, systems are currently being developed to measure CH4 emissions by cattle. An issue with grazing
cattle is the ability to measure CH4 emissions in open-air environments. A scientific instrument for this task is
an automated, open-circuit gas quantification system (GQS; C-Lock, Inc., Rapid City, SD). The GQS is a head
chamber that grazing cattle occasionally visit (3 to 8 min/visit; 3 to 6 visits/d), and while the animal consumes
a small portion of bait (0.5 to 1.0 kg/visit), the GQS captures the animal’s breath cloud by exhausting air
through the GQS. The breath cloud is then analyzed for CH4, CO2, and O2 concentrations. Data are hourly
uploaded to a server where it is processed using algorithms to determine total daily fluxes. Several factors affect
emission estimates generated by the GQS including the animal’s visitation rate, length of sampling period, and
airflow through the system. The location of the GQS is an important factor in determining the cattle’s
willingness to visit. Further, cattle need to be trained to use the GQS, which normally requires 4 to 8 wk. Several
researchers have shown that 30 or more visits are required to obtain high-quality estimates of gas fluxes. Once
cattle are trained to use the GQS, the bait delivery rate has little effect on the animal’s willingness to use the
system. Airflow through the GQS is an important factor, but as long as airflow is maintained above 26 L/s the
breath-cloud capture seems nearly complete. There is great concern regarding circadian variation in the
instantaneous production rates of CH4 because the GQS normally only spot-samples 2 to 4 times/d.
Preliminary analysis has shown that variation in the instantaneous production rates of CH4 do not vary as
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greatly with grazing cattle compared with meal-fed cattle. It seems that increasing the visitation length
decreases variation in estimated emissions, but there is a diminishing return to increasing visitation length. The
GQS is a useful tool for researching the nutrition and emissions of grazing cattle, but great care must be taken
to obtain the best quality data possible for use in this high-impact research.

Gunter, S. A, Bradford, J. A, & Moffet, C. A. (2017). Effects of mass airflow rate through an open-circuit gas
quantification system when measuring carbon emissions. Journal of Animal Science, 95(1), 475-484. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850174968228&doi=10.2527%2fJAS.2016.0933&partn
erlD=40&md5=a5e30fceb961b50577310381e12ccada. doi:10.2527/JAS.2016.0933
Research Tags: Emissions, Livestock
Abstract: Methane (CH4) and carbon dioxide (CO2) represent 11 and 81%, respectively, of all anthropogenic
greenhouse gas emissions. Agricultural CH4 emissions account for approximately 43% of all anthropogenic
CH4 emissions. Most agricultural CH4 emissions are attributed to enteric fermentation within ruminant
livestock; hence, the heightened interest in quantifying and mitigating this source. The automated, open-circuit
gas quantification system (GQS, GreenFeed, C-Lock, Inc., Rapid City, SD) evaluated here can be placed in a
pasture with grazing cattle and can measure their CH4 and COZ2 emissions with spot sampling. However,
improper management of the GQS can have an erroneous effect on emission estimates. One factor affecting
the quality of emission estimates is the airflow rates through the GQS to ensure a complete capture of the
breath cloud emitted by the animal. It is hypothesized that at lower airflow rates this cloud will be incompletely
captured. To evaluate the effect of airflow rate through the GQS on emission estimates, a data set was
evaluated with 758 CO2 and CH4 emission estimates with a range in airflows of 10.7 to 36.6 L/s. When airflow
through the GQS was between 26.0 and 36.6 L/s, CO2 and CH4 emission estimates were not dffected (P = 0.14
and 0.05, respectively). When airflow rates were less than 26.0 L/s, CO2 and CH4 emission estimates were
lower and decreased as airflow rate decreased (P < 0.0007). We hypothesize that when airflow through the
GQS decreases below 26 L/s, breath capture was incomplete and CO2 and CH4 emissions are underestimated.
Maintaining mass airflow through a GQS at rates greater than 26 L/s is important for producing high quality
CO2 and CH4 emission estimates.

Guo, Q., Brockway, D. G., & Chen, X. (2017). Temperature-related sex allocation shifts in a recovering keystone species,
Pinus palustris. Plant Ecology and Diversity, 10(4), 303-310. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850381072068d0oi=10.1080%2f17550874.2017.14029
68&partnerlD=408md5=bbd38202207a6c860f6c2654c754b0c3. doi:10.1080/17550874.2017.1402968
Research Tags: Forestry
Abstract: Background: The possible effects of climate change on sex allocation of a species have recently
emerged as a topic of interest, relative to population sustainability via natural regeneration. Also, the
universality of pollen limitation for reproduction and how climate may influence it in different taxonomic
groups remain to be explored.

Aims: The aim of this study was to examine how climate fluctuation may affect sex allocation in Pinus palustris.
Methods: We used a long-term observational data on P. palustris (1957-2014), including pollen, female
conelets and cone production.

Results: We found that, unlike cone production with its ca. 3-year cycle, (1) pollen (male) and unfertilised
conelet (female) production did not exhibit any temporal cycles, (2) pollen and unfertilised conelet production
showed lower variation than cone production, (3) pollen and unfertilised conelet production were positively
correlated to one another and to final cone production, (4) an optimal male-to-female sex allocation ratio
exists for promoting cone production and (5) sex allocation ratio was positively correlated with temperature
Conclusions: Our findings shed new light on both the reproductive ecology and management of P. palustris
ecosystems under changing climates (e.g., through alteration of pollen density and thus the resulting sex
allocation).

Guo, Q., Brockway, D. G, Larson, D. L, Wang, D., & Ren, H. (2018). Improving Ecological Restoration to Curb Biotic
Invasion - A Practical Guide. Invasive Plant Science and Management, 11(4), 163-174. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059631366&doi=10.1017%2finp.2018.29&partnerl
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D=40&md5=f12af5b5a0e39a6db91562ae8978ae10. doi:10.1017/inp.2018.29

Research Tags: Grassland

Abstract: Common practices for invasive species control and management include physical, chemical, and
biological approaches. The first two approaches have clear limitations and may lead to unintended (negative)
consequences, unless carefully planned and implemented. For example, physical removal rarely completely
eradicates the targeted invasive species and can cause disturbances that facilitate new invasions by nonnative
species from nearby habitats. Chemical treatments can harm native, and especially rare, species through
unanticipated side effects. Biological methods may be classified as biocontrol and the ecological approach.
Similar to physical and chemical methods, biocontrol also has limitations and sometimes leads to unintended
consequences. Therefore, a relatively safer and more practical choice may be the ecological approach, which
has two major components: (1) restoration of native species and (2) biomass manipulation of the restored
community, such as selective grazing or prescribed burning (to achieve and maintain viable population sizes).
Restoration requires well-planned and implemented planting designs that consider alpha-, beta-, and
gamma-diversity and the abundance of native and invasive component species at local, landscape, and
regional levels. Given the extensive destruction or degradation of natural habitats around the world, restoration
could be most effective for enhancing ecosystem resilience and resistance to biotic invasions. At the same time,
ecosystems in human-dominated landscapes, especially those newly restored, require close monitoring and
careful intervention (e.g., through biomass manipulation), especially when successional trajectories are not
moving as intended. Biomass management frequently uses prescribed burning, grazing, harvesting, and
thinning to maintain overall ecosystem health and sustainability. Thus, the resulting optimal, balanced, and
relatively stable ecological conditions could more effectively limit the spread and establishment of invasive
species. Here we review the literature (especially within the last decade) on ecological approaches that involve
biodiversity, biomass, and productivity, three key community/ecosystem variables that reciprocally influence
one another. We focus on the common and most feasible ecological practices that can aid in resisting new
invasions and/or suppressing the dominance of existing invasive species. We contend that, because of the
strong influences from neighboring areas (i.e., as exotic species pools), local restoration and management
efforts in the future need to consider the regional context and projected climate changes.

Guo, Q., Chen, J, Zhang, X,, Shen, M., Chen, H., & Guo, S. (2019). A new two-stage multivariate quantile mapping
method for bias correcting climate model outputs. Climate Dynamics. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85064058016&d0oi=10.1007%2fs00382-019-04729-w
& partnerID=40&md5=2dd1643198b40725e2a3ffcedd50c21f. doi:10.1007/s00382-019-04729-w
Research Tags: Research
Abstract: Bias correction is an essential technique to correct climate model outputs for local or site-specific
climate change impact studies. Most commonly used bias correction methods operate on a single variable,
which ignores dependency among multiple variables. The misrepresentation of multivariable dependence may
result in biased assessment of climate change impacts. To solve this problem, a new multivariate bias
correction method referred to as two-stage quantile mapping (TSQM) is proposed by combining a
single-variable bias correction method with a distribution-free shuffle approach. Specifically, a quantile
mapping method is used to correct the marginal distribution of single variable and then a distribution-free
shuffle approach to introduce proper multivariable correlations. The proposed method is compared with the
other four state-of-the-art multivariate bias correction methods for correcting monthly precipitation, and
maximum and minimum temperatures simulated by global climate models. The results show that the TSOM
method is capable of both bias correcting univariate statistics and inducing proper inter-variable rank
correlations. Especially, it outperforms all the other four methods in reproducing inter-variable rank correlations
and in simulating mean temperature and potential evaporation for wet and dry months of the validation
period. Overall, without complex algorithm and iterations, TSQM is fast, simple and easy to implement, and is
proved a competitive bias correction technique to be widely applied in climate change impact studies.

Guo, Q,, Potter, K. M., Koch, F. H., & Riitters, K. H. (2019). Impacts of nonnative species on the Health of Natural and
Planted Forests. Forests, 10(5). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85066819882&doi=10.3390%2ff10050366&partnerlD
=40&md5=23b851928d80370e24696c90acae4c76. doi:10.3390/f10050366
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Research Tags: Forestry

Abstract: Despite conservation efforts, most forest ecosystems worldwide are affected by biotic invasions;
however, the specific impacts vary across different geographic regions and forest types. The relative
contributions of the main drivers such as propagule pressure (e.g., due to human population, travel, and trade),
climate, land use, and habitat invasibility remain uncertain. The special issue “Impacts of Nonnative Species on
the Health of Natural and Planted Forests” was organized to facilitate timely communications among scientists
and managers in different regions and to assist in attempts to improve forest health and maintain long-term
sustainability. The special issue addresses broad issues related to forest invasions, including the impacts of
nonnative species in various forest ecosystems (e.g., natural vs. urban) and the contributions of land use (e.g.,
fragmentation), human activity, and climate change to invasion. The new findings include identifying hotspots
of potential invasion impacts and their causes, which can help inform policy makers as they develop effective
strategies for prevention, early detection or eradication, and forest management.

Guo, T, Mehan, S, Gitau, M. W., Wang, Q., Kuczek, T., & Flanagan, D. C. (2018). Impact of number of realizations on
the suitability of simulated weather data for hydrologic and environmental applications. Stochastic
Environmental Research and Risk Assessment, 32(8), 2405-2421. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850371670048d0oi=10.1007%2fs00477-017-1498-5&
partnerlD=40&md5=65ab58b34724c01a7f4bdb42bc4c7310. doi:10.1007/s00477-017-1498-5
Research Tags: Research, Weather
Abstract: Stochastic weather generators are widely used in hydrological, environmental, and agricultural
applications to simulate weather time series. However, such stochastic models produce random outputs hence
the question on how representative the generated data are if obtained from only one simulation run
(realization) as is common practice. In this study, the impact of different numbers of realizations (1, 25, 50, and
100) on the suitability of generated weather data was investigated. Specifically, 50 years of daily precipitation,
and maximum and minimum temperatures were generated for three weather stations in the Western Lake Erie
Basin (WLEB), using three widely used weather generators, CLIGEN, LARSWG and WeaGETS. Generated results
were compared with 50 years of observed data. For all three generators, the analyses showed that one
realization of data for 50 years of daily precipitation, and maximum and minimum temperatures may not be
representative enough to capture essential statistical characteristics of the climate. Results from the three
generators captured the essential statistical characteristics of the climate when the number of realizations was
increased from 1 to 25, 50 or 100. Performance did not improve substantially when realizations were increased
above 25. Results suggest the need for more than a single realization when generating weather data and
subsequently utilizing in other models, to obtain suitable representations of climate.

Guo, X, Zhou, X, Hale, L, Yuan, M., Ning, D., Feng, J., ... Zhou, J. (2019). Climate warming accelerates temporal scaling
of grassland soil microbial biodiversity. Nature Ecology and Evolution, 3(4), 612-619. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85063490102&doi=10.1038%2fs41559-019-0848-8&
partnerlD=40&md5=698d7716c2af9ddb7ea4040756b1a21f. doi:10.1038/s41559-019-0848-8
Research Tags: Grassland, Soil
Abstract: Determining the temporal scaling of biodiversity, typically described as species—time relationships
(STRs), in the face of global climate change is a central issue in ecology because it is fundamental to
biodiversity preservation and ecosystem management. However, whether and how climate change affects
microbial STRs remains unclear, mainly due to the scarcity of long-term experimental data. Here, we examine
the STRs and phylogenetic-time relationships (PTRs) of soil bacteria and fungi in a long-term multifactorial
global change experiment with warming (+3 °C), half precipitation (-50%), double precipitation (+100%) and
clipping (annual plant biomass removal). Soil bacteria and fungi all exhibited strong STRs and PTRs across the
12 experimental conditions. Strikingly, warming accelerated the bacterial and fungal STR and PTR exponents
(that is, the w values), yielding significantly (P < 0.001) higher temporal scaling rates. While the STRs and PTRs
were significantly shifted by altered precipitation, clipping and their combinations, warming played the
predominant role. In addition, comparison with the previous literature revealed that soil bacteria and fungi had
considerably higher overall temporal scaling rates (w = 0.39-0.64) than those of plants and animals
(w = 0.27-0.38). Our results on warming-enhanced temporal scaling of microbial biodiversity suggest that the
strategies of soil biodiversity preservation and ecosystem management may need to be adjusted in a warmer
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world.

Gustafson, E. J., De Bruijn, A, Lichti, N., Jacobs, D. F., Sturtevant, B. R, Foster, J., ... Dalgleish, H. J. (2017). The
implications of American chestnut reintroduction on landscape dynamics and carbon storage. Ecosphere,
8(4). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85018945254&doi=10.1002%2fecs2.1773&partnerlD
=40&md5=98d3ae2dd924d3bcb17d4e99ea0161cc. doi:10.1002/ecs2.1773
Research Tags: Forestry
Abstract: In the eastern United States, American chestnut (Castanea dentata) was historically a major
component of forest communities, but was functionally extirpated in the early 20th century by an introduced
pathogen, chestnut blight (Cryphonectria parasitica). Because chestnut is fast-growing, long-lived, and resistant
to decay, restoration of American chestnut using blight-resistant stock could have the potential to increase
carbon sequestration or storage in forested landscapes. However, carbon dynamics are also daffected by
interspecific competition, succession, natural disturbance, and forest management activities, and it is unknown
how chestnut restoration might interact with these other processes. We used the PnET-Succession extension of
the LANDIS-II forest landscape model to study the implications of chestnut restoration on forest composition
and carbon storage in the context of other disturbances, including timber harvest and insect pest outbreaks.
Our results imply that it could take a millennium or more for chestnut to fully occupy landscapes without
aggressive restoration efforts. When successful, chestnut restoration activities displaced other species
approximately in proportion to their abundance on the landscape, rather than replacing a single species or
genus (e.g., Quercus). Insect pests increased the rate of chestnut colonization by reducing the abundance of
competitors, and also had a dominant effect on carbon dynamics. Although chestnut is fast-growing,
moderately shade-tolerant, and decomposes very slowly, our results suggest that it can only modestly increase
the carbon storage potential of eastern forests. However, our results also demonstrate that compositional
changes in forest communities can have noticeable effects on biomass accumulation, even with the large
uncertainties introduced by invasive pests.

Gustafson, E. J., Kubiske, M. E., Miranda, B. R,, Hoshika, Y., & Paoletti, E. (2018). Extrapolating plot-scale
CO<inf>2</inf> and ozone enrichment experimental results to novel conditions and scales using
mechanistic modeling. Ecological Processes, 7(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850528008288d0i=10.1186%2fs13717-018-0142-8&
partnerlD=408md5=d5fedbf36d3ed862f85329e72c12fe91. doi:10.1186/s13717-018-0142-8
Research Tags: Forestry
Abstract: Introduction
The Aspen-FACE experiment was an 11-year study of the effect of elevated CO2 and ozone (alone and in
combination) on the growth of model aspen communities (pure aspen, aspen-birch, and aspen-maple) in the
field in northern Wisconsin, USA. Uncertainty remains about how these short-term plot-level responses might
play out over broader temporal and spatial scales where climate change, competition, succession, and
disturbances interact with tree-level responses. In this study, we used a new physiology-based approach
(PnET-Succession v3.1) within the forest landscape model LANDIS-II to extrapolate the FACE results to broader
temporal scales (and ultimately to landscape scale) by mechanistically accounting for the globally changing
drivers of temperature, precipitation, CO2, and ozone. We added novel algorithms to the model to
mechanistically simulate the effects of ozone on photosynthesis through ozone-induced impairment of
stomatal control (i.e., stomatal sluggishness) and damage of photosynthetic capacity at the chloroplast level.
Results
We calibrated the model to empirical observations of competitive interactions on the elevated CO2 and O3
plots of the Aspen-FACE experiment and successfully validated it on the combined factor plots. We used the
validated model to extend the Aspen-FACE experiment for 80 years. When only aspen clones competed, we
found that clone 271 always dominated, although the ozone-tolerant clone was co-dominant when ozone was
present. Under all treatments, when aspen clone 216 and birch competed, birch was always dominant or
co-dominant, and when clone 216 and maple competed, clone 216 was dominant, although maple was able to
grow steadily because of its shade tolerance. We also predicted long-term competitive outcomes for novel
assemblages of taxa under each treatment and discovered that future composition and dominant taxa depend
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on treatment, and that short-term trends do not always persist in the long term.

Conclusions

We identified the strengths and weaknesses of PnET-Succession v3.1 and conclude that it can generate
potentially robust predictions of the effects of elevated CO2 and ozone at landscape scales because of its
mechanistically motivated algorithms. These capabilities can be used to project forest dynamics under
anticipated future conditions that have no historical analog with which to parameterize less mechanistic
models.

Gustafson, E. J., Miranda, B. R., De Bruijn, A. M. G,, Sturtevant, B. R,, & Kubiske, M. E. (2017). Do rising temperatures
always increase forest productivity? Interacting effects of temperature, precipitation, cloudiness and soil
texture on tree species growth and competition. Environmental Modelling and Software, 97, 171-183.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85027977430&doi=10.1016%2fj.envsoft.2017.08.001
&partnerlD=40&md5=ab6610d1bbdff93c45d2bc721729416a. doi:10.1016/j.envsoft.2017.08.001
Research Tags: Weather, Soil, Forestry
Abstract: Forest landscape models (FLM) are increasingly used to project the effects of climate change on
forested landscapes, yet most use phenomenological approaches with untested assumptions about future forest
dynamics. We used a FLM that relies on first principles to mechanistically simulate growth (LANDIS-II with
PnET-Succession) to systematically explore how landscapes composed of tree species with various life history
traits respond to individual climate and abiotic drivers. Moderate temperature rise (+3 °C) concurrent with
rising CO2 concentration increased net photosynthesis of cohorts, but decreased biomass production because of
increased maintenance respiration costs. However, an increase of 6 °C decreased both photosynthesis and
biomass production, regardless of species optimal temperature. Increasing precipitation generally increased
photosynthesis and biomass. Reduced cloudiness had a positive effect on photosynthesis and biomass, but
much less than the other treatment factors. Our study informs expectations for the outcome of modeling
studies that project forest futures under climate change.

Gustafson, E. J., Miranda, B. R., & Sturtevant, B. R. (2018). Can future CO<inf>2</inf> concentrations mitigate the
negative effects of high temperature and longer droughts on forest growth? Forests, 9(11). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850557301718&doi=10.3390%2ff9110664&partner|D
=40&md5=2b1c3ac83922a5759276348ef5d359fa. doi:10.3390/f9110664
Research Tags: Weather, Forestry
Abstract: Background: Climate change may subject forests to climate conditions to which they are not
adapted. Elevated temperatures can potentially reduce net photosynthesis by increasing respiration rates and
increasingly long droughts dramatically increase morbidity. While CO2 enrichment enhances productivity, it is
not clear to what extent CO2 enrichment can offset the negative effects of elevated temperatures and longer
droughts; (2) Methods: We used a mechanistic landscape model to conduct controlled simulation experiments
manipulating CO2 concentration, temperature, drought length and soil water capacity; (3) Results: We found
that elevated CO2 stimulates productivity such that it dwarfs the negative effect caused by elevated
temperature. Energy reserves were not as strongly mitigated by elevated CO2, and the mortality of less
competitive cohorts increased. Drought length had a surprisingly small effect on productivity measures, but
longer droughts increased the risk of mortality; (4) Conclusions: Elevated CO2 compensated for the negative
effect of longer droughts in terms of productivity measures, but not survival measures.

Gustafson, E. J,, Sturtevant, B. R, de Bruijn, A. M. G, Lichti, N., Jacobs, D. F.,, Kashian, D. M., ... Townsend, P. A. (2018).
Forecasting effects of tree species reintroduction strategies on carbon stocks in a future without historical
analog. Global Change Biology, 24(11), 5500-5517. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85052368036&doi=10.1111%2fgcb.14397&partner|D
=40&md5=7ffe555eecf21f94216b3479c8c10507. doi:10.1111/gcb.14397
Research Tags: Forestry
Abstract: American chestnut (Castanea dentata) was once an important component forests in the central
Appalachians (USA), but it was functionally extirpated nearly a century ago. Attempts are underway to
reintroduce blight-resistant chestnut to its former range, but it is uncertain how current forest composition,
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climate, and atmospheric changes and disturbance regimes will interact to determine future forest dynamics
and ecosystem services. The combination of novel environmental conditions (e.g. climate change), a
reintroduced tree species and new disturbance regimes (e.g. exotic insect pests, fire suppression) have no analog
in the past that can be used to parameterize phenomenological models. We therefore used a mechanistic
approach within the LANDIS-II forest landscape model that relies on physiological first principles to project
forest dynamics as the outcome of competition of tree cohorts for light and water as a function of temperature,
precipitation, CO2 concentration, and life history traits. We conducted a factorial landscape simulation
experiment to evaluate specific hypotheses about future forest dynamics in two study sites in the center of the
former range of chestnut. Our results supported the hypotheses that climate change would favor chestnut
because of its optimal temperature range and relative drought resistance, and that chestnut would be less
competitive in the more mesic Appalachian Plateau province because competitors will be less stressed. The
hypothesis that chestnut will increase carbon stocks was supported, although the increase was modest. Our
results confirm that aggressive restoration is needed regardless of climate and soils, and that increased
aggressiveness of chestnut restoration increased biomass accumulation. The hypothesis that chestnut
restoration will increase both compositional and structural richness was not supported because chestnut
displaced some species and age cohorts. Although chestnut restoration did not markedly enhance carbon
stocks, our findings provide hope that this formerly important species can be successfully reintroduced and
associated ecosystem services recovered.

Gutierrez, A. P., Ponti, L., Cristofaro, M., Smith, L., & Pitcairn, M. J. (2017). Assessing the biological control of yellow
starthistle (Centaurea solstitialis L): prospective analysis of the impact of the rosette weevil (Ceratapion
basicorne (llliger)). Agricultural and Forest Entomology, 19(3), 257-273. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85009177525&d0i=10.1111%2fafe.12205&partnerID
=40&8md5=e0f55694a56be8463038a57a5c8¢78fd. doi:10.1111/afe.12205
Research Tags: Grassland
Abstract: Yellow starthistle (Centaurea solstitialis L) (YST) is an invasive weed native to the Mediterranean
region with a geographical centre of diversity in Turkey. It is widely established in Chile, Australia, and western
North America. It arrived in California as a contaminant in alfalfa seed in 1859 and, by 2002, had infested >7.7
million hectares in the U.S.A.

Biological control of YST using capitula feeding weevils, picture wing flies and a foliar rust pathogen has
been ongoing in the western U.S.A. for more than three decades with limited success. Modelling and field
research suggest natural enemies that kill whole plants and/or reduce seed production of survivors are good
candidates for successful biological control. A candidate species with some of these attributes is the rosette
weevil Ceratapion basicorne (llliger).

In the present study, a model of the rosette weevil is added to an extant system model of YST and its
capitula feeding natural enemies and, in a GIS context, is used to assess YST control in the Palearctic region
and the weevil's potential impact on YST in western U.S.A.

The results obtained suggest densities of mature YST plants in western U.S.A. would be reduced by 70-80%
in many areas.

Guyer, A., Hibbard, B. E., Holzkamper, A., Erb, M., & Robert, C. A. M. (2018). Influence of drought on plant performance
through changes in belowground tritrophic interactions. Ecology and Evolution, 8(13), 6756-6765. Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850501898988&doi=10.1002%2fece3.4183&partnerID
=40&8md5=465298676878316c5df44db06dc88d04. doi:10.1002/ece3.4183
Research Tags: Crops, Weather
Abstract: Climate change is predicted to increase the risk of drought in many temperate agroecosystems.
While the impact of drought on aboveground plant-herbivore-natural enemy interactions has been studied,
little is known about its effects on belowground tritrophic interactions and root defense chemistry. We
investigated the effects of low soil moisture on the interaction between maize, the western corn rootworm
(WCR, Diabrotica virgifera), and soil-borne natural enemies of WCR. In a manipulative field experiment,
reduced soil moisture and WCR attack reduced plant performance and increased benzoxazinoid levels. The
negative effects of WCR on cob dry weight and silk emergence were strongest at low moisture levels.
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Inoculation with entomopathogenic nematodes (EPNs, Heterorhabditis bacteriophora) was ineffective in
controlling WCR, and the EPNs died rapidly in the warm and dry soil. However, ants of the species Solenopsis
molesta invaded the experiment, were more abundant in WCR-infested pots and predated WCR independently
of soil moisture. Ant presence increased root and shoot biomass and was associated with attenuated
moisture-dependent effects of WCR on maize cob weight. Our study suggests that apart from directly reducing
plant performance, drought can also increase the negative effects of root herbivores such as WCR. It
furthermore identifies S. molesta as a natural enemy of WCR that can protect maize plants from the negative
impact of herbivory under drought stress. Robust herbivore natural enemies may play an important role in
buffering the impact of climate change on plant-herbivore interactions.

Guyette, R, Stambaugh, M. C,, Dey, D., & Muzika, R. M. (2017). The theory, direction, and magnitude of ecosystem fire
probability as constrained by precipitation and temperature. PLoS ONE, 12(7). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85024399596&doi=10.1371%2fjournal.pone.0180956
&partnerD=408md5=6c599905b58ac63090d23c06c385fe56. doi:10.1371/journal.pone.0180956
Research Tags: Forestry, Weather
Abstract: The effects of climate on wildland fire confronts society across a range of different ecosystems. Water
and temperature affect the combustion dynamics, irrespective of whether those are associated with carbon
fueled motors or ecosystems, but through different chemical, physical, and biological processes. We use an
ecosystem combustion equation developed with the physical chemistry of atmospheric variables to estimate
and simulate fire probability and mean fire interval (MFl). The calibration of ecosystem fire probability with
basic combustion chemistry and physics offers a quantitative method to address wildland fire in addition to the
well-studied forcing factors such as topography, ignition, and vegetation. We develop a graphic analysis tool for
estimating climate forced fire probability with temperature and precipitation based on an empirical assessment
of combustion theory and fire prediction in ecosystems. Climate-affected fire probability for any period, past or
future, is estimated with given temperature and precipitation. A graphic analyses of wildland fire dynamics
driven by climate supports a dialectic in hydrologic processes that dffect ecosystem combustion: 1) the water
needed by plants to produce carbon bonds (fuel) and 2) the inhibition of successful reactant collisions by water
molecules (humidity and fuel moisture). These two postulates enable a classification scheme for ecosystems into
three or more climate categories using their position relative to change points defined by precipitation in
combustion dynamics equations. Three classifications of combustion dynamics in ecosystems fire probability
include: 1) precipitation insensitive, 2) precipitation unstable, and 3) precipitation sensitive. All three
classifications interact in different ways with variable levels of temperature.

Hain, E. F., Kennen, J. G, Caldwell, P. V., Nelson, S. A. C, Sun, G., & McNulty, S. G. (2018). Using regional scale
flow—ecology modeling to identify catchments where fish assemblages are most vulnerable to changes in
water availability. Freshwater Biology, 63(8), 928-945. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850341166208doi=10.1111%2ffwb.130488&partnerlD
=40&md5=36f7455b06eb3ab1abe5208303802574. doi:10.1111/fwb.13048
Research Tags: Water, Wildlife
Abstract: Streamflow is essential for maintaining healthy aquatic ecosystems and for supporting human water
supply needs. Changes in climate, land use and water use practices may alter water availability. Understanding
the potential effect of these changes on aquatic ecosystems is critical for long-term water management to
maintain a balance between water for human consumption and ecosystem needs.

Fish species data and streamflow estimates from a rainfall-runoff and flow routing model were used to
develop boosted regression tree models to predict the relationship between streamflow and fish species richness
(FSR) under plausible scenarios of (1) water withdrawal, (2) climate change and (3) increases in impervious
surfaces in the Piedmont ecoregion of North Carolina, U.S.A. Maximum monthly flow, the fraction of total flow
originating from impervious surface runoff, coefficient of monthly streamflow variability, and the specific river
basin accounted for 50% of the variability in FSR. This model was used to predict FSR values for all twelve-digit
Hydrological Unit Code catchments (HUC-12s) in the North Carolina Piedmont under current flow conditions
and under water withdrawal, climate change and impervious surface scenarios.

Flow—ecology modeling results indicate that predicted FSR declined significantly with increased water
withdrawals. However, the magnitude of decline varied geographically. A "hot-spot” analysis was conducted
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based on predicted changes in FSR under each scenario to understand which HUC-12s were most likely to be
dffected by changes in water withdrawals, climate and impervious surfaces. Under the 20% withdrawal increase
scenario, 413 of 886 (47%) HUC-12s in the study area were predicted to lose one or more species. HUC-12s in
the Broad, Catawba, Yadkin and Cape Fear river basins were most susceptible to species loss.

These findings may help decision making efforts by identifying catchments most vulnerable to changing
water availability. Additionally, FSR-discharge modeling results can assist resource agencies, water managers
and stakeholders in assessing the effect of water withdrawals in catchments to better support the protection
and long-term conservation of species.

Hakamada, R., Hubbard, R. M., Ferraz, S., Stape, J. L., & Lemos, C. (2017). Biomass production and potential water
stress increase with planting density in four highly productive clonal Eucalyptus genotypes$. Southern Forests,
79(3), 251-257. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85012873027&doi=10.2989%2f20702620.2016.12560
41&partnerlD=40&md5=72099fff7f6f2ef2bf87edfefbb81a82. doi:10.2989/20702620.2016.1256041
Research Tags: Forestry
Abstract: The choice of planting density and tree genotype are basic decisions when establishing a forest
stand. Understanding the interaction between planting density and genotype, and their relationship with
biomass production and potential water stress, is crucial as forest managers are faced with a changing climate.
However, few studies have investigated this relationship, especially in areas with highly productive forests. This
study aimed to determine the interaction between biomass production and leaf water potential, as a surrogate
of potential water stress, in different clonal Eucalyptus genotypes across a range of planting densities. Four
clones (two clones of E. urophylla x E. grandis, one clone of E. urophylla, and one clone of E. grandis x E.
camaldulensis) and four planting densities (ranging from 5917 to 2 949 trees ha—1) were evaluated in an
experimental stand in south-eastern Brazil. Biomass production was estimated 2.5 years dafter planting and
predawn (Ypd) and midday (¢ymd) leaf water potential were measured 2 and 2.5 years after planting, in
February (wet season) and August (dry season) in 2014. For all clones, total stand stemwood biomass
production increased and leaf water potential decreased with planting density, and their interaction was
significant. Thus, wood biomass at tighter spacings was higher but exhibited lower leaf water potentials,
resulting in a trade-off between productivity and potential water stress. These are preliminary findings and still
need to be supported by more experimental evidence and repetitions. However, in light of the increased
frequency of extreme climate events, silvicultural practices that are tailored to the potential productivity of each
region and that result in low potential water stress should be considered.

Hale, L, Feng, W., Yin, H., Guo, X., Zhou, X., Bracho, R, ... Zhou, J. (2019). Tundra microbial community taxa and traits
predict decomposition parameters of stable, old soil organic carbon. ISME Journal. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850702304918&doi=10.1038%2fs41396-019-0485-x&
partnerlD=40&md5=ca9622c2bb7ef03fc046c8fb1720a37a. doi:10.1038/s41396-019-0485-x
Research Tags: Grassland, Soil
Abstract: The susceptibility of soil organic carbon (SOC) in tundra to microbial decomposition under warmer
climate scenarios potentially threatens a massive positive feedback to climate change, but the underlying
mechanisms of stable SOC decomposition remain elusive. Herein, Alaskan tundra soils from three depths (a
fibric O horizon with litter and course roots, an O horizon with decomposing litter and roots, and a
mineral-organic mix, laying just above the permafrost) were incubated. Resulting respiration data were
assimilated into a 3-pool model to derive decomposition kinetic parameters for fast, slow, and passive SOC
pools. Bacterial, archaeal, and fungal taxa and microbial functional genes were profiled throughout the 3-year
incubation. Correlation analyses and a Random Forest approach revealed associations between model
parameters and microbial community profiles, taxa, and traits. There were more associations between the
microbial community data and the SOC decomposition parameters of slow and passive SOC pools than those
of the fast SOC pool. Also, microbial community profiles were better predictors of model parameters in deeper
soils, which had higher mineral contents and relatively greater quantities of old SOC than in surface soils.
Overall, our analyses revealed the functional potential of microbial communities to decompose tundra SOC
through a suite of specialized genes and taxa. These results portray divergent strategies by which microbial
communities access SOC pools across varying depths, lending mechanistic insights into the vulnerability of
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what is considered stable SOC in tundra regions.

E., & Cole, N. A. (2017). Hourly methane production in finishing steers fed at different levels of dry matter
intake. Journal of Animal Science, 95(5), 2089-2096. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019467328&doi=10.2527%2fjas2016.1023&partne
rID=40&md5=6bb9b15d5a94d8679a905e1b8562a3cc. doi:10.2527/jas2016.1023

Research Tags: Livestock, Emissions

Abstract: Methane (CH) loss from finishing cattle is important as it represents an energy loss that could be
used for maintenance and growth, and CH is a greenhouse gas with a global warming potential 21 to 25 times
that of CO. Our objectives were to determine hourly CH production from growing cattle fed diets differing in
corn processing method (dry rolling or steam flaking) and wet distillers grains with solubles (WDGS) inclusion
rate. Eight steers (195 kg + 2.3 in Exp. 1 and 322 kg + 3.7 in Exp. 2) were fed the following diets: 1)
steam-flaked corn (SFC)-based diet with 0% WDGS (SFC-0); 2) SFC-based diet with 15% WDGS (SFC-15); 3)
SFC-based diet with 30% WDGS (SFC-30),; 4) SFC-based diet with 45% WDGS (SFC-45); 5) Dry-rolled corn
DRC)-based diet with 0% WDGS (DRC-0); and 6) DRC-based diet with 30% WDGS (DRC-30). All hourly CH
data were analyzed using the MIXED procedure of SAS. Individual animal was the experimental unit. The model
included the fixed effect of h, diet, and the h x diet interaction. Hourly differences in CH were analyzed using
repeated measures. There were numerous h x diet interactions and thus simple-effect means are presented. In
steers fed DRC-0 or DRC-30 at 2-times maintenance, the greatest hourly CH emissions occur 6 h dafter feeding (
< 0.07) with a secondary peak between 10 and 11 h after feeding ( < 0.01). For cattle fed SFC-0, SFC-15,
SFC-30, and SFC-45 at 2-times maintenance, all diets had peak CH emissions 5 and 6 h after feeding ( < 0.07),
with a secondary CH peak for SFC-45 nine to 11 h after feeding ( < 0.01). Cattle fed all diets at a maintenance
level of intake exhibited 1 peak in hourly CH production between 3 and 6 h after feeding ( < 0.07). All steers fed
SFC-30 and SFC-45 had sustained CH production over several hours, irrespective of intake level. Steers fed
SFC-45 produced more CH beginning 4 h after feeding ( < 0.01) and produced a greater amount of CH than
any other treatment ( < 0.07). Methane production generally peaked 6 h after feeding irrespective of intake
level or diet type. Additionally, when fed above a maintenance level of intake, a secondary peak in CH
production was observed 9 to 11 h after feeding, and steers fed at a maintenance level of intake had only 1
peak in CH production in a 23-h period.

D. W., Robinne, F. N., & Bladon, K. D. (2018). Reframing the Challenge of Global Wildfire Threats to Water
Supplies. Earth's Future, 6(6), 772-776. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850495639258d0i=10.1029%2f2018EF000867&partn
erlD=40&md5=ce5271e8f838af3bc4a3a5985eb7fb7f. doi:10.1029/2018EF000867

Research Tags: Water, Weather, Forestry

Abstract: The timing, extent, and severity of forest wildfires have increased in many parts of the world in recent
decades. These wildfires can have substantial and devastating impacts on water supply, ecohydrological
systems, and sociohydrosystems. Existing frameworks to assess the magnitude and spatial extent of these
effects generally focus on local processes or services and are not readily transferable to other regions. However,
there is a growing need for regional, continental, and global scale indices to assess the potential effect of
wildfires on freshwater availability and water supply resilience. Such indices must consider both the individual
and compound effects of wildfires. In so doing, this will enable comprehensive insights on the water security
paradigm and the value of hydrological services in fire-affected areas around the globe.

D. W, Sun, G, Bladon, K. D., Norman, S. P., Caldwell, P. V., Liu, Y., & McNulty, S. G. (2017). Regional patterns
of postwildfire streamflow response in the Western United States: The importance of scale-specific
connectivity. Hydrological Processes, 31(14), 2582-2598. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850201108738&doi=10.1002%2fhyp.11208&partner|D
=40&md5=bbeda2e39aadcb8ecebed2fb86006e57. doi:10.1002/hyp.11208

Research Tags: Water, Weather, Forestry

Abstract: Wildfires can impact streamflow by modifying net precipitation, infiltration, evapotranspiration,
snowmelt, and hillslope run-off pathways. Regional differences in fire trends and postwildfire streamflow
responses across the conterminous United States have spurred concerns about the impact on streamflow in
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forests that serve as water resource areas. This is notably the case for the Western United States, where fire
activity and burn severity have increased in conjunction with climate change and increased forest density due
to human fire suppression. In this review, we discuss the effects of wildfire on hydrological processes with a
special focus on regional differences in postwildfire streamflow responses in forests. Postwildfire peak flows and
annual water yields are generally higher in regions with a Mediterranean or semi-arid climate (Southern
California and the Southwest) compared to the highlands (Rocky Mountains and the Pacific Northwest), where
fire-induced changes in hydraulic connectivity along the hillslope results in the delivery of more water, more
rapidly to streams. No clear streamflow response patterns have been identified in the humid subtropical
Southeastern United States, where most fires are prescribed fires with a low burn severity, and more research is
needed in that region. Improved assessment of postwildfire streamflow relies on quantitative spatial knowledge
of landscape variables such as prestorm soil moisture, burn severity and correlations with soil surface sealing,
water repellency, and ash deposition. The latest studies furthermore emphasize that understanding the effects
of hydrological processes on postwildfire dynamic hydraulic connectivity, notably at the hillslope and watershed
scales, and the relationship between overlapping disturbances including those other than wildfire is necessary
for the development of risk assessment tools.

D. W, Sun, G, Caldwell, P. V., Norman, S. P., Cohen, E. C, Liu, Y., ... McNulty, S. G. (2018). Burned forests
impact water supplies. Nature Communications, 9(1). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85045268847&doi=10.1038%2fs41467-018-03735-6
&partnerlD=408md5=9553b05c72df409f11cb30e11cd2a355. doi:10.1038/s41467-018-03735-6

Research Tags: Water, Weather, Forestry

Abstract: Wildland fire impacts on surface freshwater resources have not previously been measured, nor
factored into regional water management strategies. But, large wildland fires are increasing and raise concerns
about fire impacts on potable water. Here we synthesize long-term records of wildland fire, climate, and river
flow for 168 locations across the United States. We show that annual river flow changed in 32 locations, where
more than 19% of the basin area was burned. Wildland fires enhanced annual river flow in the western regions
with a warm temperate or humid continental climate. Wildland fires increased annual river flow most in the
semi-arid Lower Colorado region, in spite of frequent droughts in this region. In contrast, prescribed burns in
the subtropical Southeast did not significantly alter river flow. These extremely variable outcomes offer new
insights into the potential role of wildfire and prescribed fire in regional water resource management, under a
changing climate.

D. W, Sun, G, Caldwell, P. V., Norman, S. P, Cohen, E. C, Liu, Y., ... McNulty, S. G. (2017). Assessment of
wildland fire impacts on watershed annual water yield: Analytical framework and case studies in the United
States. Ecohydrology, 10(2). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006272099&doi=10.1002%2feco.1794&partner|D=
40&md5=3db149b7b6ebdeb11881bf5e80fe9089. doi:10.1002/eco.1794

Research Tags: Water, Weather, Forestry

Abstract: More than 50% of water supplies in the conterminous United States originate on forestland or
rangeland and are potentially under increasing stress as a result of larger and more severe wildfires. Little is
known, however, about the long-term impacts of fire on annual water yield and the role of climate variability
within this context. We here propose a framework for evaluating wildland fire impacts on streamflow that
combines double-mass analysis with new methods (change point analysis, climate elasticity modeling, and
process-based modeling) to distinguish between multiyear fire and climate impacts. The framework captures a
wide range of fire types, watersheds characteristics, and climate conditions using streamflow data, as opposed
to other approaches requiring paired watersheds. The process is illustrated with three case studies. A watershed
in Arizona experienced a +266% increase in annual water yield in the 5 years after a wildfire, where +219%
was attributed to wildfire and +24% to precipitation trends. In contrast, a California watershed had a lower
(—64%) post-fire net water yield, comprised of enhanced flow (+38%) attributed to wildfire offset (-102%) by
lower precipitation in the post-fire period. Changes in streamflow within a watershed in South Carolina had no
apparent link to periods of prescribed burning but matched a very wet winter and reports of storm damage. The
presented framework is unique in its ability to detect and quantify fire or other disturbances, even if the date or
nature of the disturbance event is uncertain, and regardless of precipitation trends.

207



Halofsky, J. E., Andrews-Key, S. A, Edwards, J. E., Johnston, M. H., Nelson, H. W., Peterson, D. L., . .. Williamson, T. B.
(2018). Adapting forest management to climate change: The state of science and applications in Canada and
the United States. Forest Ecology and Management, 421, 84-97. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85044103981&doi=10.1016%2fj.foreco.2018.02.037&
partnerlD=40&md5=b3d495f32a597d597306511cfb2e31fb. doi:10.1016/j.foreco.2018.02.037
Research Tags: Forestry, Research
Abstract: Over the last decade, considerable progress has been made in developing vulnerability assessment
tools and in applying these methodologies to identify and implement climate change adaptation approaches
for forest ecosystems and forest management organizations in Canada and the United States. However, given
that adaptation processes are in early stages, evaluation of approaches across agency, organizational, and
geographic boundaries is critical. Thus, we conducted a qualitative comparison of three conceptual frameworks
for climate change vulnerability assessment and adaptation efforts in the Canadian and United States forestry
agency contexts. We focus our comparison on components of the conceptual frameworks, development process,
intended users, similarities and differences in institutional contexts (geographic and organizational), and
implementation. Finally, we present case studies to illustrate how the frameworks have been implemented on
the ground and in different contexts. Despite different trajectories of development, the Canadian and US forest
agencies have developed similar conceptual frameworks for vulnerability assessment and adaptation. We found
that key components of the conceptual frameworks included: establishing a science-management partnership;
evaluating current forest conditions and management objectives; conducting detailed science-based
vulnerability assessments; developing adaptation approaches and on-the-ground tactics; implementing
adaptation tactics;, and monitoring outcomes and adjusting as needed. However, the contexts in which these
frameworks are implemented vary considerably within and between countries, mostly because of differences in
land ownership, management norms, and organizational cultures. On-the-ground applications, although slow
to develop, are beginning to proliferate, providing examples that can be emulated by others. A strategy for
accelerating implementation of adaptation in Canada and the United States is suggested, building on successes
by federal agencies and extending to public, private, and crown lands.

Halofsky, J. E., Hoglund-Wyatt, K., Dello, K., Peterson, D. L., & Stevenson, J. (2018). Assessing and adapting to climate
change in the Blue Mountains, Oregon (USA): Overview, biogeography, and climate. 70, 1-8. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85045831875&doi=10.1016%2fj.cliser.2018.03.002&p
artnerlD=40&md5=d89fceddf537483d8ea12cfa658464f3. doi:10.1016/j.cliser.2018.03.002
Research Tags: Forestry, Water
Abstract: The Blue Mountains Adaptation Partnership (BMAP) was established to increase climate change
awareness, assess vulnerability to climate change, and develop science-based adaptation strategies for national
forest lands in the Blue Mountains region of northeast Oregon and southeast Washington (USA). The BMAP
process included (1) development of a science-management partnership, (2) a vulnerability assessment of the
effects of climate change on natural resources and infrastructure, (3) development of adaptation options that
will help reduce negative effects of climate change and assist the transition of biological systems and
management to a changing climate, and (4) ongoing dialogue and activities related to climate change in the
Blue Mountains region. This special issue of Climate Services describes social context and climate change
vulnerability assessments for water use and infrastructure, vegetation, and riparian ecosystems of the Blue
Mountains region, as well as adaptation options for natural resource management. This manuscript introduces
the special issue, describing the management, biogeographic, and climatic context for the Blue Mountains
region; the climate change vulnerability assessment and adaptation process used in BMAP; and the potential
applications of the information described in the special issue. Although the institutional focus of information in
the special issue is U.S. Forest Service lands (Malheur, Umatilla, and Wallowa-Whitman National Forests), the
broader social context and adaptation options should be applicable to other lands throughout this region and
the Pacific Northwest.

Halofsky, J. E., Peterson, D. L., Karen Dante-Wood, S., & Hoang, L. (2018) Toward Climate-Smart Resource
Management in the Northern Rockies. In: Vol. 63. Advances in Global Change Research (pp. 221-228).
Research Tags: Forestry, Water, Research
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Abstract: The Northern Rockies Adaptation Partnership facilitated the largest climate change adaptation effort
on public lands to date, including participants from federal agencies and stakeholder organizations interested
in a broad range of resource issues. It achieved specific goals of national climate change strategies for the U.S.
Forest Service and National Park Service, providing a scientific foundation for resource management and
planning in the Northern Rockies. The large number of adaptation strategies and tactics, many of which are a
component of current management practice, provide a pathway for slowing the rate of deleterious change in
resource conditions. Rapid implementation of adaptation—in land management plans, National Environmental
Policy Act documents, project plans, and restoration—will help maintain functionality of terrestrial and aquatic
ecosystems in the Northern Rockies, as well as build the organizational capacity of federal agencies to
incorporate climate change in their mission of sustainable resource management. Long-term monitoring will
help detect potential climate change effects on natural resources, and evaluate the effectiveness of adaptation
options that have been implemented.

Halofsky, J. E., Peterson, D. L., & Prendeville, H. R. (2018). Assessing vulnerabilities and adapting to climate change in
northwestern U.S. forests. Climatic Change, 146(1-2), 89-102. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850187964748d0oi=10.1007%2fs10584-017-1972-6&
partnerlD=40&md5=4166a89a6d44d7099cfb11b2a8f6ab74. doi:10.1007/s10584-017-1972-6
Research Tags: Forestry
Abstract: Multiple climate change vulnerability assessments in the Pacific Northwest region of the USA provide
the scientific information needed to begin adaptation in forested landscapes. Adaptation options developed by
resource managers in conjunction with these assessments, newly summarized in the Climate Change
Adaptation Library of the Western United States, provide an extensive choice of peer-reviewed climate-smart
management strategies and tactics. More adaptation options are available for vegetation than for any other
resource category, allowing vegetation management to be applied across a range of spatial and temporal
scales. Good progress has been made in strategic development and planning for climate change adaptation in
the Northwest, although on-the-ground implementation is in the early stages. However, recent regulatory
mandates plus the increasing occurrence of extreme events (drought, wildfires, insect outbreaks) provide
motivation to accelerate the adaptation process in planning and management on federal lands and beyond.
Timely implementation of adaptation and collaboration across boundaries will help ensure the functionality of
Northwest forests at broad spatial scales in a warmer climate.

Halofsky, J. E., Warziniack, T. W., Peterson, D. L., & Ho, J. J. (2017). Understanding and Managing the Effects of Climate
Change on Ecosystem Services in the Rocky Mountains. Mountain Research and Development, 37(3), 340-352.
Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85030090621&doi=10.1659%2fMRD-JOURNAL-D-16
-00087.1&partnerID=40&md5=fb2f4baece092930b3537286f9ac2712.
doi:10.1659/MRD-JOURNAL-D-16-00087.1
Research Tags: Forestry, Water, Research
Abstract: Public lands in the US Rocky Mountains provide critical ecosystem services, especially to rural
communities that rely on these lands for fuel, food, water, and recreation. Climate change will likely affect the
ability of these lands to provide ecosystem services. We describe 2 efforts to assess climate change
vulnerabilities and develop adaptation options on federal lands in the Rocky Mountains. We specifically focus
on aspects that affect community economic security and livelihood security, including water quality and
quantity, timber, livestock grazing, and recreation. Headwaters of the Rocky Mountains serve as the primary
source of water for large populations, and these headwaters are located primarily on public land. Thus, federal
agencies will play a key role in helping to protect water quantity and quality by promoting watershed function
and water conservation. Although increased temperatures and atmospheric concentration of CO2 have the
potential to increase timber and forage production in the Rocky Mountains, those gains may be offset by
wildfires, droughts, insect outbreaks, non-native species, and altered species composition. Our assessment
identified ways in which federal land managers can help sustain forest and range productivity, primarily by
increasing ecosystem resilience and minimizing current stressors, such as invasive species. Climate change will
likely increase recreation participation. However, recreation managers will need more flexibility to adjust
practices, provide recreation opportunities, and sustain economic benefits to communities. Federal agencies are
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now transitioning from the planning phase of climate change adaptation to implementation to ensure that
ecosystem services will continue to be provided from federal lands in a changing climate.

Halofsky, J. S., Conklin, D. R, Donato, D. C., Halofsky, J. E., & Kim, J. B. (2018). Climate change, wildfire, and vegetation
shifts in a high-inertia forest landscape: Western Washington, U.S.A. PLoS ONE, 13(12). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058791416&doi=10.1371%2fjournal.pone.0209490
&partnerlD=40&md5=abef954f59349f3d97fba2174c50dc36. doi:10.1371/journal.pone.0209490
Research Tags: Forestry
Abstract: Future vegetation shifts under changing climate are uncertain for forests with infrequent
stand-replacing disturbance regimes. These high-inertia forests may have long persistence even with climate
change because disturbance-free periods can span centuries, broad-scale regeneration opportunities are fewer
relative to frequent-fire systems, and mature tree species are long-lived with relatively high tolerance for
sub-optimal growing conditions. Here, we used a combination of empirical and process-based modeling
approaches to examine vegetation projections across high-inertia forests of Washington State, USA, under
different climate and wildfire futures. We ran our models without forest management (to assess inherent
system behavior/potential) and also with wildfire suppression. Projections suggested relatively stable
mid-elevation forests through the end of the century despite anticipated increases in wildfire. The largest
changes were projected at the lowest and uppermost forest boundaries, with upward expansion of the driest
low-elevation forests and contraction of cold, high-elevation subalpine parklands. While forests were overall
relatively stable in simulations, increases in early-seral conditions and decreases in late-seral conditions
occurred as wildfire became more frequent. With partial fire suppression, projected changes were dampened or
delayed, suggesting a potential tool to forestall change in some (but not all) high-inertia forests, especially
since extending fire-free periods does little to alter overall fire regimes in these systems. Model projections also
illustrated the importance of fire regime context and projection limitations; the time horizon over which
disturbances will eventually allow the system to shift are so long that the prevailing climatic conditions under
which many of those shifts will occur are beyond what most climate models can predict with any certainty. This
will present a fundamental challenge to setting expectations and managing for long-term change in these
systems.

Halofsky, J. S., Donato, D. C,, Franklin, J. F., Halofsky, J. E., Peterson, D. L., & Harvey, B. J. (2018). The nature of the beast:
Examining climate adaptation options in forests with stand-replacing fire regimes. Ecosphere, 9(3). Retrieved
from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850441803148doi=10.1002%2fecs2.2140&partner|D
=40&md5="1de%ac5faf0affda446deb2318f62425. doi:10.1002/ecs2.2140
Research Tags: Forestry, Weather
Abstract: Building resilience to natural disturbances is a key to managing forests for adaptation to climate
change. To date, most climate adaptation guidance has focused on recommendations for frequent-fire forests,
leaving few published guidelines for forests that naturally experience infrequent, stand-replacing wildfires.
Because most such forests are inherently resilient to stand-replacing disturbances, and burn severity mosaics
are largely indifferent to manipulations of stand structure (i.e., weather-driven, rather than fuel-driven fire
regimes), we posit that pre-fire climate adaptation options are generally fewer in these regimes relative to
others. Outside of areas of high human value, stand-scale fuel treatments commonly emphasized for other
forest types would undermine many of the functions, ecosystem services, and other values for which these
forests are known. For stand-replacing disturbance regimes, we propose that (1) managed wildfire use (e.g.,
allowing natural fires to burn under moderate conditions) can be a useful strategy as in other forest types, but
likely confers fewer benefits to long-term forest resilience and climate adaptation, while carrying greater
socio-ecological risks; (2) reasoned fire exclusion (i.e., the suppression component of a managed wildfire
program) can be an appropriate strategy to maintain certain ecosystem conditions and services in the face of
change, being more ecologically justifiable in long-interval fire regimes and producing fewer of the negative
consequences than in frequent-fire regimes; (3) low-risk pre-disturbance adaptation options are few, but the
most promising approaches emphasize fundamental conservation biology principles to create a safe operating
space for the system to respond to change (e.g., maintaining heterogeneity across scales and minimizing
stressors); and (4) post-disturbance conditions are the primary opportunity to implement adaptation strategies

210



(such as protecting live tree legacies and testing new regeneration methods), providing crucial learning
opportunities. This approach will provide greater context and understanding of these systems for ecologists and
resource managers, stimulate future development of adaptation strategies, and illustrate why public
expectations for climate adaptation in these forests will differ from those for frequent-fire forests.

Halofsky, J. S., Halofsky, J. E., Hemstrom, M. A., Morzillo, A. T., Zhou, X., & Donato, D. C. (2017). Divergent trends in
ecosystem services under different climate-management futures in a fire-prone forest landscape. Climatic
Change, 142(1-2), 83-95. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014058165&d0oi=10.1007%2fs10584-017-1925-0&
partnerlD=408md5=94b308184ed33e489536aeed9c5fd24e. doi:10.1007/s10584-017-1925-0
Research Tags: Forestry, Weather
Abstract: While ecosystem services and climate change are often examined independently, quantitative
assessments integrating these fields are needed to inform future land management decisions. Using
climate-informed state-and-transition simulations, we examined projected trends and tradeoffs for a suite of
ecosystem services under four climate change scenarios and two management scenarios (active management
emphasizing fuel treatments and no management other than fire suppression) in a fire-prone landscape of dry
and moist mixed-conifer forests in central Oregon, USA. Focal ecosystem services included fire potential
(regulating service), timber volume (provisioning service), and potential wildlife habitat (supporting service).
Projections without climate change suggested active management in dry mixed-conifer forests would create
more open forest structures, reduce crown fire potential, and maintain timber stocks, while in moist
mixed-conifer forests, active management would reduce crown fire potential but at the expense of timber
stocks. When climate change was considered, however, trends in most ecosystem services changed
substantially, with large increases in wildfire area predominating broad-scale trends in outputs, regardless of
management approach (e.g., strong declines in timber stocks and habitat for closed-forest wildlife species).
Active management still had an influence under a changing climate, but as a moderator of the strong
climate-driven trends rather than being a principal driver of ecosystem service outputs. These results suggest
projections of future ecosystem services that do not consider climate change may result in unrealistic
expectations of benefits.

Hamilton, J. A, Royauté, R.,, Wright, J. W., Hodgskiss, P., & Ledig, F. T. (2017). Genetic conservation and management
of the California endemic, Torrey pine (Pinus torreyana Parry): Implications of genetic rescue in a genetically
depauperate species. Ecology and Evolution, 7(18), 7370-7381. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85021733976&d0oi=10.1002%2fece3.3306&partner|D
=408md5=cb3ec097cdb794b3431b96f86380895b. doi:10.1002/ece3.3306
Research Tags: Forestry
Abstract: Rare species present a challenge under changing environmental conditions as the genetic
consequences of rarity may limit species ability to adapt to environmental change. To evaluate the evolutionary
potential of a rare species, we assessed variation in traits important to plant fitness using multigenerational
common garden experiments. Torrey pine, Pinus torreyana Parry, is one of the rarest pines in the world,
restricted to one mainland and one island population. Morphological differentiation between island and
mainland populations suggests adaptation to local environments may have contributed to trait variation. The
distribution of phenotypic variances within the common garden suggests distinct population-specific growth
trajectories underlay genetic differences, with the island population exhibiting substantially reduced genetic
variance for growth relative to the mainland population. Furthermore, F1 hybrids, representing a cross between
mainland and island trees, exhibit increased height accumulation and fecundity relative to mainland and island
parents. This may indicate genetic rescue via intraspecific hybridization could provide the necessary genetic
variation to persist in environments modified as a result of climate change. Long-term common garden
experiments, such as these, provide invaluable resources to assess the distribution of genetic variance that may
inform conservation strategies to preserve evolutionary potential of rare species, including genetic rescue.

Han, M., Zhang, H., Chavez, J. L, Ma, L, Trout, T. J., & Delonge, K. C. (2018). Improved soil water deficit estimation
through the integration of canopy temperature measurements into a soil water balance model. Irrigation
Science, 36(3), 187-201. Retrieved from
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https://www.scopus.com/inward/record.uri?eid=2-s2.0-850449382848&doi=10.1007%2fs00271-018-0574-z&
partnerlD=408&md5=1774b41631b789a5e170fd9cb1a5255d. doi:10.1007/s00271-018-0574-z

Research Tags: Soil, Water, Forestry, Research

Abstract: The total available water in the soil root zone (TAWr), which regulates the plant transpiration, is a
critical parameter for irrigation management and hydrologic modeling studies. However, the TAWr was not
well-investigated in current hydrologic or agricultural research for two reasons: (1) there is no direct
measurement method of this parameter; and (2) there is, in general, a large spatial and temporal variability of
TAWE. In this study, we propose a framework to improve TAWr estimation by incorporating the crop water
stress index (CWSI) from canopy temperature into the Food and Agriculture Organization of the United Nations
(FAO) paper 56 water balance model. Field experiments of irrigation management were conducted for maize
during the 2012, 2013 and 2015 growing seasons near Greeley, Colorado, USA. The performance of the FAO
water balance model with CWSI-determined TAWr was validated using measured soil water deficit. The
statistical analyses between modeled and observed soil water deficit indicated that the CWSI-determined TAWr
significantly improved the performance of the soil water balance model, with reduction of the mean absolute
error (MAE) and root mean squared error (RMSE) by 17 and 20%, respectively, compared with the standard FAO
model (with experience estimated TAWr). The proposed procedure may not work under well-watered
conditions, because TAWr may not influence the crop transpiration or crop water stress in both daily and
seasonal scales under such conditions. The proposed procedure potentially could be applied in other ecosystems
and with other crop water stress related measurements, such as surface evapotranspiration from remote
sensing methodology.

Hanberry, B. B., & Fraser, J. S. (2019). Visualizing current and future climate boundaries of the conterminous United
States: Implications for forests. Forests, 10(3). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850638657398d0oi=10.3390%2ff10030280&partnerID
=40&8md5=0572ac91b918058c86f4b0a62332c872. doi:10.3390/f10030280
Research Tags: Forestry
Abstract: Many potential geographic information system (GIS) applications remain unrealized or not yet
extended to diverse spatial and temporal scales due to the relative recency of conversion from paper maps to
digitized images. Here, we applied GIS to visualize changes in the ecological boundaries of plant hardiness
zones and the Képpen-Trewartha classification system between current climate (1981-2010) and future climate
(2070-2099), as well as changing climate within stationary state boundaries of the conterminous United States,
which provide context for the future of forests. Three climate models at Representative Concentration Pathway
(RCP) 8.5 were variable in climate projections. The greatest departure from the current climate in plant
hardiness zones, which represent the coldest days, occurred where temperatures were coldest, whereas
temperatures in the southeastern United States remained relatively stable. Most (85% to 99%) of the
conterminous US increased by at least one plant hardiness zone (5.6 °C). The areal extent of subtropical climate
types approximately doubled, expanding into current regions of hot temperate climate types, which shifted into
regions of warm temperate climate types. The northernmost tier of states may generally develop the hottest
months of the southernmost tier of states; Montana'’s hottest month may become hotter than Arizona’s current
hottest month. We applied these results to demonstrate the large magnitude of potential shifts in forested
ecosystems at the end of the century. Shifts in ecological boundaries and climate within administrative
boundaries may result in mismatches between climate and ecosystems and coupled human-environment
systems.

Hand, M. S., Eichman, H., Jack Triepke, F., & Jaworski, D. (2018). Socioeconomic vulnerability to ecological changes to
national forests and grasslands in the Southwest. USDA Forest Service - General Technical Report RMRS-GTR,
2078(383). Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85065796713&partnerID=40&md5=fc2588ee528443
b4ae2355be9768c5cc.
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Abstract: The flow of ecosystem services derived from forests and grasslands in the Southwestern United States
may change in the future. People and communities may be vulnerable if they are exposed, are sensitive, and
have limited ability to adapt to ecological changes. Geospatial descriptions of ecosystem services, projected
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climate-related ecological changes, and socioeconomic conditions are used to assess socioeconomic
vulnerability to changes in the provision of ecosystem services by national forests and grasslands in the
Southwest. Vulnerability is uneven in the Southwest due to varying projected effects of climate on forest
ecosystem services, and different levels of exposure, sensitivity, and adaptive capacity of people in the region

Hand, M. S., & Lawson, M. (2018) Effects of Climate Change on Recreation in the Northern Rockies. In: Vol 63.
Advances in Global Change Research (pp. 169-188).
Research Tags: Economics
Abstract: Outdoor recreation is an important benefit provided by Federally managed and other public lands
throughout the Rocky Mountains. National forests in the Forest Service, U.S. Department of Agriculture (USFS)
Northern Region and Greater Yellowstone Area (a region hereafter called the Northern Rockies region) have an
estimated 13.3 million visits per year; Yellowstone, Grand Teton, and Glacier National Parks account for
another 8 million visits per year. National forests and national parks provide recreation opportunities at sites
that offer a wide variety of characteristics. Recreation on public lands in the Northern Rockies region is
inseparable from ecosystems and natural features. Whether visitors ski, hike, hunt, or camp, explore developed
sites or the backcountry, or simply drive through a park or forest, natural and ecological conditions in large part
determine their overall recreation experience.

Hao, L., Huang, X, Qin, M,, Liu, Y., Li, W., & Sun, G. (2018). Ecohydrological Processes Explain Urban Dry Island Effects
in a Wet Region, Southern China. Water Resources Research, 54(9), 6757-6771. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85053675889&doi=10.1029%2f2018WR0230028&part
nerlD=408md5=49464acfd917f4cc20d5d9ef0158dbf7. doi:10.1029/2018WR023002
Research Tags: Emissions
Abstract: Conversion of agricultural lands to urban uses dffects regional and global climate not only through
the release of greenhouse gases but also through altering land surface physical processes such as energy and
water balances. Most existing studies on the meteorological impacts of urbanization focus on urban heat island
effects with little attention on its impacts of atmospheric humidity, a key variable in hydrometeorology and
climate science. We define the influences of urbanization on reducing atmospheric humidity and elevating
vapor pressure deficit as urban dry island (UDI) effects. We conduct a case study in the Yangtze River Delta, a
typical humid area in southern China that is under rapid urbanization. We examine spatiotemporal
characteristics of UDI and identify potential drivers during 2001-20174. Relationships and interactions between
variations of air temperature, atmospheric humidity, evapotranspiration, and leaf area index of different land
cover were determined using correlation and attribution analyses at both station and regional levels. We show
that atmospheric humidity decreased dramatically and vapor pressure deficit increased sharply in the urban
core, resulting in enhanced UDI. In addition to global warming and localized urban heat island, UDI is closely
related to the loss of vegetation cover (i.e., natural wetlands and paddies). Reduction of evapotranspiration or
latent heat is another important factor contributing to UDI effects. We conclude that the role of vegetated land
cover and associated ecohydrological processes in moderating UDI and maintaining a stable climate and
environment should be considered in massive urban planning and global change impact assessment in
southern China.

Hao, L, Pan, C, Fang, D., Zhang, X., Zhou, D., Liy, P., . .. Sun, G. (2018). Quantifying the effects of overgrazing on
mountainous watershed vegetation dynamics under a changing climate. Science of the Total Environment,
639, 1408-1420. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850474942258doi=10.1016%2fj.scitotenv.2018.05.22
48partnerlD=40&md5=18f8a2696f410ad0f6a985ca647dadf6. doi:10.1016/j.scitotenv.2018.05.224
Research Tags: Livestock, Grassland
Abstract: Grazing is a major ecosystem disturbance in arid regions that are increasingly threatened by climate
change. Understanding the long-term impacts of grazing on rangeland vegetation dynamics in a complex
terrain in mountainous regions is important for quantifying dry land ecosystem services for integrated
watershed management and climate change adaptation. However, data on the detailed long-term spatial
distribution of grazing activities are rare, which prevents trend detection and environmental impact
assessments of grazing. This study quantified the impacts of grazing on vegetation dynamics for the period of
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1983-2010 in the Upper Heihe River basin, a complex multiple-use watershed in northwestern China. We also
examined the relative contributions of grazing and climate to vegetation change using a dynamic grazing
pressure method. Spatial grazing patterns and temporal dynamics were mapped at a Tkm x Tkm pixel scale
using satellite-derived leaf area index (LAl) data. We found that overgrazing was a dominant driver for LAl
reduction in alpine grasslands and shrubs, especially for the periods of 1985-1991 and 1997-2004. Although
the recent decade-long active grazing management contributed to the improvement of LAl and partially offset
the negative effects of increased livestock, overgrazing has posed significant challenges to shrub-grassland
ecosystem recovery in the eastern part of the study basin. We conclude that the positive effects of a warming
and wetting climate on vegetation could be underestimated if the negative long-term grazing effects are not
considered. Findings from the present case study show that assessing long-term climate change impacts on
watersheds must include the influences of human activities. Our study provides important guidance for
ecological restoration efforts in locating vulnerable areas and designing effective management practices in the
study watershed. Such information is essential for natural resource management that aims at meeting multiple
demands of watershed ecosystem services in arid and semiarid rangelands.

Hao, Y., Zhang, H., Biederman, J. A, Li, L, Cui, X,, Xue, K., ... Wang, Y. (2018). Seasonal timing regulates extreme
drought impacts on CO<inf>2</inf> and H<inf>2</inf>0O exchanges over semiarid steppes in Inner
Mongolia, China. Agriculture, Ecosystems and Environment, 266, 153-166. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.0-850515034678&doi=10.1016%2fj.agee.2018.06.010&p
artnerlD=40&8&md5=4cbec4771fd393ef5fbdd0dabeb3dc2a. doi:10.1016/j.agee.2018.06.010
Research Tags: Grassland, Weather
Abstract: Climate models predict a substantial increase in the frequency of extreme drought, suggesting
subsequent impacts on the carbon (C) and water cycles. Although many studies have investigated the impacts
of extreme drought on ecosystem functioning, it remains unknown how the timing of extreme drought within a
growing season may affect carbon and water cycling. Here we conducted a 3-year field experiment to
investigate the influence of seasonal drought timing on ecosystem carbon and water exchange by excluding
rainfall (for consecutive 30 days) during three periods of the growing season (May—June, July-August and
August-September) in fenced and grazed sites of a semiarid temperate steppe in Inner Mongolia, China. In the
fenced steppe, extreme drought reduced growing-season n