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Rocky Mountain Research Station

We maintain 14 research locations throughout a 12-State territory 
encompassing the Great Basin, Southwest, Rocky Mountains, and parts of 
the Great Plains. The station employs more than 400 permanent full-time 
employees, including about 100 research scientists.

Scientists conduct research that spans an area containing 52 percent 
of the nation’s National Forest System lands (54 national forests and 
grasslands). In the lower 48 States, our territory also includes 55 percent 
of the nation’s Bureau of Land Management lands; 48 percent of the 
designated wildernesses; 37 percent of National Park Service lands; 
numerous other public and tribal lands; and 41 percent of the non-urban/
rural private lands.

We administer and conduct ecological research on 14 experimental forests, 
ranges, and watersheds over the long term, even centuries, enabling us to 
learn how forests change as climate and other factors change over time.

We also oversee activities on several hundred research natural areas, a 
network of ecosystems set aside to conserve biological diversity. These 
areas represent a wide variety of habitats and ecosystems from alpine 
ecosystems to lowlands and from coniferous forests of the Northern 
Rockies to semiarid deserts of the Southwest and prairie ecosystems of 
the Great Plains.

Contact us

Phone: (970) 498-1100 
Web: www.fs.usda.gov/research/rmrs 
Twitter @usfs_rmrs

The Rocky Mountain 
Research Station is one 
of seven regional units 
that make up the U.S. 
Forest Service Research 
and Development 
organization.

USDA is an equal 
opportunity provider, 
employer, and lender.

For more information, 
please visit the UDSA 
Non-Discrimination 
Statement site.

https://www.fs.usda.gov/research/rmrs
https://twitter.com/usfs_rmrs
https://www.usda.gov/non-discrimination-statement
https://www.usda.gov/non-discrimination-statement
https://www.usda.gov/non-discrimination-statement
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New RMRS Series Publications

RMRS-GTR-436: 2019 Forest Service–NASA joint 
applications workshop: Satellite data to support natural 
resource management: A framework for aligning NASA 
products with land management agency needs

Reeves, M.C.; Stavros, E.N.; Glenn, N.F.; Hudak, A.; Peterson, 
B.; Armstrong, A.; Hinkley, E.; Hoy, E.; Atkins, J.W. 2023. 2019 
Forest Service–NASA joint applications workshop: Satellite 
data to support natural resource management: A framework 
for aligning NASA products with land management agency 
needs. Gen. Tech. Rep. RMRS-GTR-436. Fort Collins, CO: U.S. 
Department of Agriculture, Forest Service, Rocky Mountain 
Research Station. 64 p. https://doi.org/10.2737/RMRS-GTR-436.

In 2019, about 103 participants from the U.S. Department 
of Agriculture’s Forest Service (Forest Service), the National 
Aeronautics and Space Administration (NASA) and other federal, 
private, and academic entities attended the Forest Service–
NASA Joint Applications Workshop. The objective of this 
workshop was to increase awareness and understanding of the 
capabilities of NASA data products, and strengthen partnerships 
between NASA and the Forest Service. In this vein, the 
workshop sought to identify opportunities for collaboration 
between the Forest Service and NASA on the topics of (1) 
soil moisture and hydrology, (2) carbon emissions and flux, 
and (3) vegetation structure and function. Four key high-level 
opportunities for increased coordination and collaboration 
were identified including: (1) develop a strategic framework 
for collaboration and coordination; (2) establish working 
groups and engage in early adopter programs; (3) distill needs 
requirements and conduct feasibility studies; and (4) integrate 
tools and data. Although the workshop was conducted 4 
years ago, the information is still highly relevant, since GTAC 
(Appendix B) and the SMAP, NISAR, ICESAT-2, CMS Programs 
are all still very active and numerous points of collaboration 
between the Forest Service and NASA have occurred.

Keywords: collaboration; NASA; remote sensing; partnership

Online: https://www.fs.usda.gov/research/treesearch/66900

All RMRS Series publications are available on Treesearch at the links below.

https://www.fs.usda.gov/research/treesearch/66900
https://www.fs.usda.gov/research/treesearch/66900
https://www.fs.usda.gov/research/treesearch/66900
https://www.fs.usda.gov/research/treesearch/66900
https://www.fs.usda.gov/research/treesearch/66900
https://doi.org/10.2737/RMRS-GTR-436
https://www.fs.usda.gov/research/treesearch/66900
https://www.fs.usda.gov/research/treesearch
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RMRS-RN-96: Forest vulnerability assessments—
integrating social and ecological indicators and scores

Elmer, Matt; Miller, Chris; Reeves, Matt; Warziniack, Travis. 
2023. Forest vulnerability assessments—integrating social and 
ecological indicators and scores. Res. Note RMRS-RN-96. Fort 
Collins, CO: U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Research Station. 40 p. https://doi.org/10.2737/
RMRS-RN-96.

This guide builds on existing frameworks to link ecological and 
socio-economic vulnerability. Vulnerability assessments use 
spatially explicit ecological and economic data to describe the 
exposure, sensitivity, and adaptive capacity of forest resources 
and local communities to potential hazards. This work describes 
ways to measure each aspect of vulnerability and ways to 
aggregate data that makes for more straightforward analysis. 
Knowledge about the relative vulnerability of natural resources 
and the communities that depend on them can help prioritize 
and inform management and guide adaptation strategies. In 
the context of national forest management, vulnerability results 
can inform land management planning (e.g., assessments, 
public communication, plan objectives), as well as landscape 
or project-level decisions (e.g., forest restoration, allotment 
management plans), to increase the resiliency of national 
forests and grasslands. Examples in this guide focus on climate 
change, but the framework can be applied to other hazards 
such as insects, disease, invasive species, and drought.

Keywords: vulnerability; climate change; rangeland; water; 
economics

Online: https://www.fs.usda.gov/research/treesearch/66507

Keywords: collaboration; NASA; remote sensing; partnership

https://www.fs.usda.gov/research/treesearch/66507
https://www.fs.usda.gov/research/treesearch/66507
https://doi.org/10.2737/RMRS-RN-96
https://doi.org/10.2737/RMRS-RN-96
https://www.fs.usda.gov/research/treesearch/66507
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RMRS-RN-99: Living with wildfire in Genesee Fire 
Protection District, Jefferson County, Colorado: 2022 
data report

Brenkert-Smith, Hannah; Dalton, Dorie; Puffett, Jason; Champ, 
Patricia A.; Barth, Christopher M.; Meldrum, James R.; Donovan, 
Colleen; Wagner, Carolyn; Goolsby, Julia B.; Forrester, Chiara. 
2023. Living with wildfire in Genesee Fire Protection District, 
Jefferson County, Colorado: 2022 data report. Res. Note RMRS-
RN-99. Fort Collins, CO: U.S. Department of Agriculture, Forest 
Service, Rocky Mountain Research Station. 123 p. https://doi.
org/10.2737/RMRS-RN-99.

Genesee Fire Protection District (GFPD) and members of the 
Board contacted the Wildfire Research Center (WiRē) early 
in 2021. GFPD serves a community of approximately 1,500 
homes and 3,600 residents. The community borders the south 
side of I-70 and runs south up varied topography with varied 
vegetation to approximately 8,000 feet of elevation and is 
considered to be at extremely high risk of wildfire. In 2020, 
GFPD worked with the Forest Stewards Guild to update their 
Community Wildfire Protection Plan (CWPP). GFPD and WiRē 
collaborated to collect household-level data in an effort that is 
complementary to the insights provided by the CWPP. A series 
of scoping meetings that included the GFR Fire Board helped to 
build a shared understanding of GFPD’s goals, the setting, and 
the community.

Keywords: WiRē (wildfire research); partner; rapid risk 
assessment; survey data; wildland urban interface; social 
science; mitigation; wildfire risk; community; homeowner; 
social science 

Online: https://www.fs.usda.gov/research/treesearch/66542

https://www.fs.usda.gov/research/treesearch/66542
https://www.fs.usda.gov/research/treesearch/66542
https://www.fs.usda.gov/research/treesearch/66542
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Journals and Other Publications

Fire, Fuel and Smoke
Alipour, Mohamad; La Puma, Inga; Picotte, 

Joshua; Shamsaei, Kasra; Rowell, Eric; 
Watts, Adam; Kosovic, Branko; Ebrahimian, 
Hamed; Taciroglu, Ertugrul. 2023. A 
multimodal data fusion and deep learning 
framework for large-scale wildfire surface 
fuel mapping. Fire. 6(2): 36.

Atwood, Loren; Wagenbrenner, Natalie. 2022. 
A numerical investigation exploring the 
potential role of porous fencing in reducing 
firebrand impingement on homes. Frontiers 
in Mechanical Engineering. 8: 1059018.

Belavenutti, Pedro; Ager, Alan A.; Day, Michelle 
A.; Chung, Woodam. 2023. Multi-objective 
scheduling of fuel treatments to implement a 
linear fuel break network. Fire. 6: 1.

Dye, Alex W.; Gao, Peng; Kim, John B.; Lei, 
Ting; Riley, Karin L.; Yocom, Larissa. 2023. 
High‑resolution wildfire simulations reveal 
complexity of climate change impacts on 
projected burn probability for Southern 
California. Fire Ecology. 19: 20.

Guo, Lingling; Li, Shun; Wu, Zhiwei; Parsons, 
Russell A.; Lin, Shitao; Wu, Bo; Sun, Long. 
2022. Assessing spatial patterns and drivers 
of burn severity in subtropical forests in 
Southern China based on Landsat 8. Forest 
Ecology and Management 524: 120515.

Labenski, Pia; Ewald, Michael; Schmidtlein, 
Sebastian; Heinsch, Faith Ann; Fassnacht, 
Fabian Ewald. 2023. Quantifying surface 
fuels for fire modelling in temperate 
forests using airborne lidar and Sentinel-2: 
potential and limitations. Remote Sensing of 
Environment. 295: 113711.

Long, Russell W.; Urbanski, Shawn P.; Lincoln, 
Emily; Colon, Maribel; Kaushik, Surender; 
Krug, Jonathan D.; Vanderpool, Robert W.; 
Landis, Matthew S. 2023. Summary of PM2.5 
measurement artifacts associated with 
the Teledyne T640 PM Mass Monitor under 
controlled chamber experimental conditions 
using polydisperse ammonium sulfate 
aerosols and biomass smoke. Journal of the 
Air and Waste Management Association. 
73(4): 295-312.

McDanold, Jenna S.; Linn, Rodman R.; Jonko, 
Alex K.; Atchley, Adam L.; Goodrick, Scott 
L.; Hiers, J. Kevin; Hoffman, Chad M.; 
Loudermilk, E. Louise; O’Brien, Joseph 
J.; Parsons, Russell A.; Sieg, Carolyn H.; 
Oliveto, Julia A. 2023. DUET - Distribution 
of Understory using Elliptical Transport: 
A mechanistic model of leaf litter and 
herbaceous spatial distribution based on tree 
canopy structure. Ecological Modelling. 483: 
110425.

External publications written by RMRS scientists, available on Treesearch and grouped by Science Program 
Areas. For more information on our Science Program Areas, please visit our web site: www.fs.usda.gov/
research/rmrs/programs.

https://www.fs.usda.gov/research/treesearch/66672
https://www.fs.usda.gov/research/treesearch/66672
https://www.fs.usda.gov/research/treesearch/66672
https://www.fs.usda.gov/research/treesearch/66672
https://www.fs.usda.gov/research/treesearch/66802
https://www.fs.usda.gov/research/treesearch/66802
https://www.fs.usda.gov/research/treesearch/66802
https://www.fs.usda.gov/research/treesearch/66816
https://www.fs.usda.gov/research/treesearch/66816
https://www.fs.usda.gov/research/treesearch/66816
https://www.fs.usda.gov/research/treesearch/66492
https://www.fs.usda.gov/research/treesearch/66492
https://www.fs.usda.gov/research/treesearch/66492
https://www.fs.usda.gov/research/treesearch/66492
https://www.fs.usda.gov/research/treesearch/66804
https://www.fs.usda.gov/research/treesearch/66804
https://www.fs.usda.gov/research/treesearch/66804
https://www.fs.usda.gov/research/treesearch/66562
https://www.fs.usda.gov/research/treesearch/66562
https://www.fs.usda.gov/research/treesearch/66562
https://www.fs.usda.gov/research/treesearch/66562
https://www.fs.usda.gov/research/treesearch/66871
https://www.fs.usda.gov/research/treesearch/66871
https://www.fs.usda.gov/research/treesearch/66871
https://www.fs.usda.gov/research/treesearch/66871
https://www.fs.usda.gov/research/treesearch/66871
https://www.fs.usda.gov/research/treesearch/66871
https://www.fs.usda.gov/research/treesearch/66874
https://www.fs.usda.gov/research/treesearch/66874
https://www.fs.usda.gov/research/treesearch/66874
https://www.fs.usda.gov/research/treesearch/66874
https://www.fs.usda.gov/research/treesearch/66874
https://www.fs.usda.gov/research/treesearch
https://www.fs.usda.gov/research/rmrs/programs
https://www.fs.usda.gov/research/rmrs/programs
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Peeler, Jamie L.; McCauley, Lisa; Metlen, 
Kerry L.; Woolley, Travis; Davis, Kimberley 
T.; Robles, Marcos D.; Haugo, Ryan D.; 
Riley, Karin L.; Higuera, Philip E.; Fargione, 
Joseph E.; Addington, Robert N.; Bassett, 
Steven; Blankenship, Kori; Case, Michael J.; 
Chapman, Teresa B.; Smith, Edward; Swaty, 
Randy; Welch, Nathan. 2023. Identifying 
opportunity hot spots for reducing the risk 
of wildfire-caused carbon loss in western 
US conifer forests. Environmental Research 
Letters. 18: 094040.

Pietruszka, Bradley M.; Young, Jesse D.; Short, 
Karen C.; St. Denis, Lise A.; Thompson, 
Matthew P.; Calkin, David E. 2023. 
Consequential lightning‑caused wildfires and 
the “let burn” narrative. Fire Ecology. 19: 50.

Podschwit, Harry; Jolly, William; Alvarado, 
Ernesto; Markos, Andrea; Verma, Satyam; 
Barreto-Rivera, Sebastian; Tobon-Cruz, 
Catherine; Ponce-Vigo, Blanca. 2023. 
Estimating the effects of meteorology and 
land cover on fire growth in Peru using a 
novel difference equation model. Natural 
Hazards and Earth System Sciences. 23: 
2607-2624.

Podschwit, Harry; Jolly, William; Alvarado, 
Ernesto; Verma, Satyam; Ponce, Blanca; 
Markos, Andrea; Aliaga‑Nestares, Vannia; 
Rodriguez‑Zimmermann, Diego. 2022. 
Reliability of cross‑regional applications of 
global fire danger models: A Peruvian case 
study. Fire Ecology. 18: 25.

Rodman, Kyle C.; Davis, Kimberley T.; Parks, 
Sean A.; Chapman, Teresa B.; Coop, 
Jonathan D.; Iniguez, Jose M.; Roccaforte, 
John P.; Sanchez Meador, Andrew J.; 
Springer, Judith D.; Stevens-Rumann, 
Camille S.; Stoddard, Michael T.; Waltz, Amy 
E. M.; Wasserman, Tzeidle N. 2023. Refuge-
yeah or refuge-nah? Predicting locations of 
forest resistance and recruitment in a fiery 
world. Global Change Biology. https://doi.
org/10.1111/gcb.16939.

Ruffault, Julien; Limousin, Jean-Marc; Pimont, 
Francois; Dupuy, Jean-Luc; De Caceres, 
Miquel; Cochard, Herve; Mouillot, Florent; 
Blackman, Chris J.; Torres-Ruiz, Jose M.; 
Parsons, Russell A.; Moreno, Myriam; 
Delzon, Sylvain; Jansen, Steven; Olioso, 
Albert; Choat, Brendan; Martin-StPaul, 
Nicolas. 2022. Plant hydraulic modelling 
of leaf and canopy fuel moisture content 
reveals increasing vulnerability of a 
Mediterranean forest to wildfires under 
extreme drought. New Phytologist. 237: 
1256-1269.

Forest and Woodland Ecosystems
Bentz, Barbara J.; Cluck, Daniel R.; Bulaon, 

Beverly M.; Smith, Sheri L. 2023. Western 
pine beetle voltinism in a changing California 
climate. Agricultural and Forest Entomology. 
https://doi.org/10.1111/afe.12586.

Bosco, Laura; Moser, Valentin; Jones, 
Mirkka M.; Opedal, Oystein; Ovaskainen, 
Otso; Sonja, Gerber; Van Klink, Roel; 
Cushman, Samuel A.; Arlettaz, Raphael; 
Jacot, Alain. 2023. Habitat area and local 
habitat conditions outweigh fragmentation 
effects on insect communities in vineyards. 
Ecological Solutions and Evidence. 4: 
e12193.

Bragg, Don C.; Hinchee, Janet; Jain, Theresa 
B. 2023. Exploring foundational concepts in 
reforestation and early stand improvement 
- a recap of the 2022 National Silviculture 
Workshop. Journal of Forestry. https://doi.
org/10.1093/jofore/fvad033.

Castillo, Sari Ramon Mohali; Woodward, 
Stephen; Klopfenstein, Ned B.; Kim, Mee-
Sook; Stewart, Jane E. 2023. Mycobiota 
associated with anthracnose and dieback 
symptoms on Theobroma cacao L. in Merida 
state, Venezuela. Summa Phytopathologica. 
49: 27-42.

https://www.fs.usda.gov/research/treesearch/66603
https://www.fs.usda.gov/research/treesearch/66603
https://www.fs.usda.gov/research/treesearch/66603
https://www.fs.usda.gov/research/treesearch/66603
https://www.fs.usda.gov/research/treesearch/66592
https://www.fs.usda.gov/research/treesearch/66592
https://www.fs.usda.gov/research/treesearch/66931
https://www.fs.usda.gov/research/treesearch/66931
https://www.fs.usda.gov/research/treesearch/66931
https://www.fs.usda.gov/research/treesearch/66808
https://www.fs.usda.gov/research/treesearch/66808
https://www.fs.usda.gov/research/treesearch/66808
https://www.fs.usda.gov/research/treesearch/66932
https://www.fs.usda.gov/research/treesearch/66932
https://www.fs.usda.gov/research/treesearch/66932
https://www.fs.usda.gov/research/treesearch/66932
https://www.fs.usda.gov/research/treesearch/66889
https://www.fs.usda.gov/research/treesearch/66889
https://www.fs.usda.gov/research/treesearch/66889
https://www.fs.usda.gov/research/treesearch/66889
https://www.fs.usda.gov/research/treesearch/66889
https://www.fs.usda.gov/research/treesearch/66817
https://www.fs.usda.gov/research/treesearch/66817
https://www.fs.usda.gov/research/treesearch/66817
https://www.fs.usda.gov/research/treesearch/66818
https://www.fs.usda.gov/research/treesearch/66818
https://www.fs.usda.gov/research/treesearch/66818
https://www.fs.usda.gov/research/treesearch/66501
https://www.fs.usda.gov/research/treesearch/66501
https://www.fs.usda.gov/research/treesearch/66501
https://www.fs.usda.gov/research/treesearch/66501
https://www.fs.usda.gov/research/treesearch/66563
https://www.fs.usda.gov/research/treesearch/66563
https://www.fs.usda.gov/research/treesearch/66563
https://www.fs.usda.gov/research/treesearch/66563
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Demarest, Ariel B.; Fornwalt, Paula J.; Wolk, 
Brett H.; Rodman, Kyle C.; Redmond, 
Miranda D. 2023. Mechanical forest 
restoration treatments stimulate understory 
plants in the Colorado Front Range. Forest 
Ecology and Management. 548: 121322.

Franco, Carlos Rodriguez; Page-Dumroese, 
Deborah S. 2023. Decreasing the urban 
carbon footprint with woody biomass biochar 
in the United States of America. Carbon 
Footprints. 2: 18.

Hansen, E. Matthew; Bentz, Barbara J.; 
Vandygriff, James C.; Garza, Chris. 2023. 
Factors associated with bark beetle infestations 
of Colorado Plateau ponderosa pine using 
repeatedly-measured field plots. Forest 
Ecology and Management. 545: 121307.

Kim, M.-S.; Blaedow, R. A.; McKeever, K. M.; 
Olatinwo, R. O.; Klopfenstein, N. B. 2023. 
First report of the Armillaria root disease 
pathogen, Armillaria solidipes, on black oak 
(Quercus velutina) in North Carolina, U.S.A. 
Plant Disease. 107: 2261.

Kim, Mee-Sook; Hanna, John W.; McDonald, 
Geral I.; Klopfenstein, Ned B. 2023. 
Armillaria altimontana in North America: 
Biology and ecology. Journal of Fungi. 9: 
904.

Liao, Ting-Zhi; Chen, Yu-Hsuan; Tsai, Jyh-
Nong; Chao, Chieh; Huang, Tzu-Pi; Hong, 
Cheng-Fang; Wu, Zong-Chi; Tsai, Isheng 
Jason; Lee, Hsin-Han; Klopfenstein, Ned 
B.; Kim, Mee-Sook; Stewart, Jane E.; 
Atibalentja, Ndeme; Brooks, Fred E.; 
Cannon, Philip G.; Farid, A. Mohd; Hattori, 
Tsutomu; Kwan, Hoi-Shan; Lam, Regent Yau 
Ching; Ota, Yuko; Sahashi, Norio; Schlub, 
Robert L.; Shuey, Louise S.; Tang, Alvin M. 
C.; Chung, Chia-Lin. 2023. Translocation of 
fungicides and their efficacy in controlling 
brown root rot disease. Plant Disease. 107: 
2039-2053.

Lohse, Kathleen A.; Pierson, Derek; Patton, 
Nicholas R.; Sanderman, Jonathan; Huber, 
David P.; Finney, Bruce; Facer, Jeremy; 
Meyers, Jared; Seyfried, Mark S. 2022. 
Multiscale responses and recovery of soils 
to wildfire in a sagebrush steppe ecosystem. 
Scientific Reports. 12: 22438.

Loudermilk, Eva Louise; Pokswinski, Scott; 
Hawley, Christie M.; Maxwell, Aaron; 
Gallagher, Michael R.; Skowronski, Nicholas 
S.; Hudak, Andrew T.; Hoffman, Chad; Hiers, 
John Kevin. 2023. Terrestrial laser scan 
metrics predict surface vegetation biomass 
and consumption in a frequently burned 
southeastern U.S. ecosystem. Fire. 6: 151.

Lyu, Maokui; Homyak, Peter M.; Xie, Jinsheng; 
Penuelas, Josep; Ryan, Michael G.; Xiong, 
Xiaoling; Sardans, Jordi; Lin, Weisheng; 
Wang, Minhuang; Chen, Guangshui; Yang, 
Yusheng. 2023. Litter quality controls 
tradeoffs in soil carbon decomposition 
and replenishment in a subtropical 
forest. Journal of Ecology. https://doi.
org/10.1111/1365-2745.14167.

Marshall, Laura A. E.; Fornwalt, Paula J.; 
Stevens‑Rumann, Camille S.; Rodman, Kyle 
C.; Rhoades, Charles C.; Zimlinghaus, Kevin; 
Chapman, Teresa B.; Schloegel, Catherine A. 
2023. North‑facing aspects, shade objects, 
and microtopographic depressions promote 
the survival and growth of tree seedlings 
planted after wildfire. Fire Ecology. 19: 26.

Massman, W. J.; Frank, J. M. 2022. Modeling 
gas flow velocities in soils induced by 
variations in surface pressure, heat, 
and moisture dynamics. Journal of 
Advances in Modeling Earth Systems. 14: 
e2022MS003086.

Mercado, Javier E.; Walker, Robert T.; Franklin, 
Scott; Kay, Shannon L.; Ortiz-Santana, 
Beatriz; Gomez, S. Karen. 2023. Xylem 
traumatic resin duct formation in response 
to stem fungal inoculation in Douglas-fir and 
lodgepole pine. Forests. 14: 502.

https://www.fs.usda.gov/research/treesearch/66667
https://www.fs.usda.gov/research/treesearch/66667
https://www.fs.usda.gov/research/treesearch/66667
https://www.fs.usda.gov/research/treesearch/66670
https://www.fs.usda.gov/research/treesearch/66670
https://www.fs.usda.gov/research/treesearch/66670
https://www.fs.usda.gov/research/treesearch/66799
https://www.fs.usda.gov/research/treesearch/66799
https://www.fs.usda.gov/research/treesearch/66799
https://www.fs.usda.gov/research/treesearch/66565
https://www.fs.usda.gov/research/treesearch/66565
https://www.fs.usda.gov/research/treesearch/66565
https://www.fs.usda.gov/research/treesearch/66846
https://www.fs.usda.gov/research/treesearch/66846
https://www.fs.usda.gov/research/treesearch/66848
https://www.fs.usda.gov/research/treesearch/66848
https://www.fs.usda.gov/research/treesearch/66848
https://www.fs.usda.gov/research/treesearch/66807
https://www.fs.usda.gov/research/treesearch/66807
https://www.fs.usda.gov/research/treesearch/66840
https://www.fs.usda.gov/research/treesearch/66840
https://www.fs.usda.gov/research/treesearch/66840
https://www.fs.usda.gov/research/treesearch/66840
https://www.fs.usda.gov/research/treesearch/66873
https://www.fs.usda.gov/research/treesearch/66873
https://www.fs.usda.gov/research/treesearch/66873
https://www.fs.usda.gov/research/treesearch/66873
https://www.fs.usda.gov/research/treesearch/66668
https://www.fs.usda.gov/research/treesearch/66668
https://www.fs.usda.gov/research/treesearch/66668
https://www.fs.usda.gov/research/treesearch/66668
https://www.fs.usda.gov/research/treesearch/66714
https://www.fs.usda.gov/research/treesearch/66714
https://www.fs.usda.gov/research/treesearch/66714
https://www.fs.usda.gov/research/treesearch/66714
https://www.fs.usda.gov/research/treesearch/66587
https://www.fs.usda.gov/research/treesearch/66587
https://www.fs.usda.gov/research/treesearch/66587
https://www.fs.usda.gov/research/treesearch/66587
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2023. A multidisciplinary approach to 
estimating wolf population size for long-term 
conservation. Conservation Biology. 2023: 
e14132.

Paolini, Kelsey E.; Schwartz, Michael K.; 
Friggens, Megan M.; Cushman, Samuel A.; 
Weckworth, Julie K.; Holbrook, Joseph D. 
2023. A review of population and landscape 
level dynamics associated with pneumonia 
outbreaks in bighorn sheep with implications 
for land management. Conservation Science 
and Practice. 5: e12956.

Pearson, Dean E.; Clark-Wolf, T. J. 2023. 
Predicting ecological outcomes using fuzzy 
interaction webs. Ecology. 2023: e4072.

Pearson, Dean E.; Ortega, Yvette K.; Eren, 
Ozkan; Villarreal, Diego; Lekberg, Ylva; 
Hierro, Jose. 2023. Exotic success following 
disturbance explained by weak native 
resilience and ruderal exotic bias. Journal 
of Ecology. https://doi.org/10.1111/1365-
2745.14190.

Safford, Hugh D.; Paulson, Alison K.; Steel, 
Zachary L.; Young, Derek J. N.; Wayman, 
Rebecca B. 2022. The 2020 California fire 
season: A year like no other, a return to the 
past or a harbinger of the future? Global 
Ecology and Biogeography. 31: 2005-2025.

Roffler, Gretchen H.; Pilgrim, Kristine L.; 
Zarn, Katherine E.; Schwartz, Michael K.; 
Levi, Taal. 2023. Variation in adult and pup 
wolf diets at natal den sites is influenced 
by forest composition and configuration. 
Ecology and Evolution. 13: e9648.

Slate, Mandy L.; Durham, Rebecca A.; Casper, 
Chuck; Mummey, Daniel; Ramsey, Philip; 
Pearson, Dean E. 2023. No evidence of three 
herbicides and one surfactant impacting 
biological soil crusts. Restoration Ecology. 
31(6): e13802.

Steel, Z. L.; Campos, B.; Frick, W. F.; Burnett, 
R.; Safford, H. D. 2019. The effects of 
wildfire severity and pyrodiversity on bat 
occupancy and diversity in fire-suppressed 
forests. Scientific Reports. 9: 16300.

Steel, Zachary L.; Collins, Brandon M.; 
Sapsis, David B.; Stephens, Scott L. 2021. 
Quantifying pyrodiversity and its drivers. 
Proceedings of the Royal Society B: 
Biological Sciences. 288: 20203202.

Steel, Zachary L.; Fogg, Alissa M.; Burnett, 
Ryan; Roberts, L. Jay; Safford, Hugh D. 
2022. When bigger isn’t better - implications 
of large high-severity wildfire patches for 
avian diversity and community composition. 
Diversity and Distributions. 28: 439-453. 
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Steel, Zachary L.; Foster, Daniel; Coppoletta, 
Michelle; Lydersen, Jamie M.; Stephens, 
Scott L.; Paudel, Asha; Markwith, Scott H.; 
Merriam, Kyle; Collins, Brandon M. 2021. 
Ecological resilience and vegetation transition 
in the face of two successive large wildfires. 
Journal of Ecology. 109: 3340-3355.

Stephens, Scott L.; Steel, Zachary L.; Collins, 
Brandon M.; Fry, Danny L.; Gill, Samantha 
J.; Rivera-Huerta, Hiram; Skinner, Carl 
N. 2023. Climate and fire impacts on 
tree recruitment in mixed conifer forests 
in northwestern Mexico and California. 
Ecological Applications. 33: e2844.

Tuthill, Jane E.; Ortega, Yvette K.; Pearson, 
Dean E. 2023. Seed size, seed dispersal 
traits, and plant dispersion patterns for 
native and introduced grassland plants. 
Plants. 12: 1032.

Weeks, Jonah Maria; Miller, Jesse E. D.; Steel, 
Zachary L.; Batzer, Evan E.; Safford, Hugh 
D. 2023. High-severity fire drives persistent 
floristic homogenization in human-altered 
forests. Ecosphere. 14( 2): e4409.

Williams, J. N.; Safford, H. D.; Enstice, N.; 
Steel, Z. L.; Paulson, A. K. 2023. High-
severity burned area and proportion 
exceed historic conditions in Sierra Nevada, 
California, and adjacent ranges. Ecosphere. 
14( 1): e4397.

Wright, Marilyn E.; Peery, M. Zachariah; Ayars, 
Jessalyn; Dotters, Brian P.; Roberts, Kevin 
N.; Jones, Gavin M. 2023. Fuels reduction 
can directly improve spotted owl foraging 
habitat in the Sierra Nevada. Forest Ecology 
and Management. 549: 121430.

Yates, Matthew C.; Wilcox, Taylor M.; Stoeckle, 
M. Y.; Heath, Daniel D. 2022. Interspecific 
allometric scaling in eDNA production 
among northwestern Atlantic bony fishes 
reflects physiological allometric scaling. 
Environmental DNA. https://doi.org/10.1002/
edn3.381.
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Older Journals and Other Publications: 2018–2020

Fire, Fuel and Smoke
Butler, Bret; Quarles, Steve; Standohar-Alfano, 

Christine; Morrison, Murray; Jimenez, Daniel; 
Sopko, Paul; Wold, Cyle; Bradshaw, Larry; 
Atwood, Loren; Landon, Justin; O’Brien, 
Joseph; Hornsby, Benjamin; Wagenbrenner, 
Natalie; Page, Wesley. 2019. Exploring fire 
response to high wind speeds: Fire rate of 
spread, energy release and flame residence 
time from fires burned in pine needle beds 
under winds up to 27 m s-1. International 
Journal of Wildland Fire. 29(1): 81-92.

Harley, Grant L.; Heyerdahl, Emily K.; 
Johnston, James D.; Olson, Diana L. 2020. 
Riparian and adjacent upland forests burned 
synchronously during dry years in eastern 
Oregon (1650-1900 CE), USA. International 
Journal of Wildland Fire. 29: 602-610.

Holden, Zachary A.; Jolly, W. Matt; Swanson, 
Alan; Warren, Dyer A.; Jencso, Kelsey; 
Maneta, Marco; Burgard, Mitchell; Gibson, 
Chris; Hoylman, Zachary; Landguth, Erin 
L. 2019. A topographically resolved wildfire 
danger and drought monitoring system for 
the conterminous United States. Bulletin of 
the American Meteorological Society. 100(9): 
1607-1613.

Hudson, Tyler R.; Bray, Ryan B.; Blunck, 
David L.; Page, Wesley; Butler, Bret. 2020. 
Effects of fuel morphology on ember 
generation characteristics at the tree scale. 
International Journal of Wildland Fire. 29: 
1042-1051.

Landguth, Erin L.; Holden, Zachary A.; 
Graham, Jonathan; Stark, Benjamin; 
Mokhtari, Elham Bayat; Kaleczyc, Emily; 
Anderson, Stacey; Urbanski, Shawn; Jolly, 
Matt; Semmens, Erin O.; Warren, Dyer 
A.; Swanson, Alan; Stone, Emily; Noonan, 
Curtis. 2020. The delayed effect of wildfire 
season particulate matter on subsequent 
influenza season in a mountain west region 
of the USA. Environment International. 139: 
105668.

McKinney, Shawn T. 2019. Systematic review 
and meta-analysis of fire regime research 
in ponderosa pine (Pinus ponderosa) 
ecosystems, Colorado, USA. Fire Ecology. 
15(1): 38.

Nielsen-Pincus, Max; Evers, Cody; Ager, Alan. 
2019. Exposure complexity and community 
capacity to manage wildfire risk: A coupled 
biophysical and social analysis of 60 
communities in the western United States. 
Fire. 2: 59.

Yebra, Marta; Scortechini, Gianluca; Badi, 
Abdulbaset; Beget, Maria Eugenia; Boer, 
Matthias M.; Bradstock, Ross; Chuvieco, 
Emilio; Danson, F. Mark; Dennison, Philip; 
de Dios, Victor Resco; Di Bella, Carlos M.; 
Forsyth, Greg; Frost, Philip; Garcia, Mariano; 
Hamdi, Abdelaziz; He, Binbin; Jolly, Matt; 
Kraaij, Tineke; Martín, M. Pilar; Mouillot, 
Florent; Newnham, Glenn; Nolan, Rachael 
H.; Pellizzaro, Grazia; Qi, Yi; Quan, Xingwen; 
Riano, David; Roberts, Dar; Sow, Momadou; 
Ustin, Susan. 2019. Globe-LFMC, a global 
plant water status database for vegetation 
ecophysiology and wildfire applications. 
Scientific Data. 6: 155.

Older external publications by RMRS scientists, just added to Treesearch, and grouped by Science 
Program Areas. For more information on our Science Program Areas, please visit our web site:  
www.fs.usda.gov/research/rmrs/programs.
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Forest and Woodland Ecosystems
Boone, Celia K.; Sweeney, Jon; Silk, Peter; 

Hughes, Cory; Webster, Reginald P.; 
Stephen, Fred; Maclauchlan, Lorraine; Bentz, 
Barbara; Drumont, Alain; Zhao, Boguang; 
Berkvens, Nick; Casteelsm, Hans; Gregoire, 
Jean‑Claude. 2019. Monochamus species 
from different continents can be effectively 
detected with the same trapping protocol. 
Journal of Pest Science. 92(1): 3-11.

Gomez-Pineda, E.; Saenz-Romero, C.; 
Ortega-Rodrıguez, J. M.; Blanco-Garcia, 
A.; Madrigal-Sanchez, X.; Lindig-Cisneros, 
R.; Lopez-Toledo, L.; Pedraza-Santos, M. 
E.; Rehfeldt, G. E. 2019. Suitable climatic 
habitat changes for Mexican conifers along 
altitudinal gradients under climatic change 
scenarios. Ecological Applications. 30(2): 
e02041.

Jain, Theresa B. 2019. Introduction: 2017 
National Silviculture Workshop: Forest 
management policy, forest restoration, 
disturbance resilience, climate adaptation. 
Forest Science: 65(4): 492-495.

Lima, Hyungwoo; Alvares, Clayton Alcarde; 
Ryan, Michael G.; Binkley, Dan. 2020. 
Assessing the cross-site and within-
site response of potential production 
to atmospheric demand for water in 
Eucalyptus plantations. Forest Ecology and 
Management. 464: 118068.

Olmedo, Guillermo F.; Guevara, Mario; 
Gilabert, Horacio; Montes, Cristian R.; 
Arellano, Eduardo C.; Barría-Knopf, Beatriz; 
Garate, Francisco; Mena-Quijada, Pablo; 
Acuna, Eduardo; Bown, Horacio E.; Ryan, 
Michael G. 2020. Baseline of carbon stocks 
in Pinus radiata and Eucalyptus spp. 
plantations of Chile. Forests. 11: 1063.

Rehfeldt, Gerald E.; Warwell, Marcus V.; 
Monserud, Robert A. 2020. Species, 
climatypes, climate change, and forest 
health: A conversion of science to practice 
for inland northwest (USA) forests. Forests. 
11: 1237.

Riling, John; Geier-Hayes, Kathleen; Jain, 
Theresa. 2019. Decoupling the diameter-age 
debate: The Boise National Forest's legacy 
tree guide. Forest Science. 65(4): 519-527.

Ryan, Michael G.; Stape, Jose L.; Binkley, Dan; 
Alvares, Clayton A. 2020. Cross-site patterns 
in the response of Eucalyptus plantations to 
irrigation, climate and intra-annual weather 
variation. Forest Ecology and Management. 
475: 118444.

Human Dimensions
Gannon, Benjamin M.; Wei, Yu; MacDonald, 

Lee H.; Kampf, Stephanie K.; Jones, Kelly 
W.; Cannon, Jeffery B.; Wolk, Brett H.; 
Cheng, Antony S.; Addington, Robert N.; 
Thompson, Matthew P. 2019. Prioritising 
fuels reduction for water supply protection. 
International Journal of Wildland Fire. 
28(10): 785-803.

Sofaer, Helen R.; Flather, Curtis H.; Jarnevich, 
Catherine S.; Davis, Kristin P.; Pejchar, Liba. 
2020. Human-associated species dominate 
passerine communities across the United 
States. Global Ecology and Biogeography. 
29: 885-895.

Wang, Zhaojun; Nong, Duy; Countryman, 
Amanda M.; Corbett, James J.; Warziniack, 
Travis. 2020. Potential impacts of ballast 
water regulations on international 
trade, shipping patterns, and the global 
economy: An integrated transportation and 
economic modeling assessment. Journal of 
Environmental Management. 275: 110892.
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Warziniack, Travis; Brown, Thomas C. 2019. 
The importance of municipal and agricultural 
demands in future water shortages in the 
United States. Environmental Research 
Letters. 14(8): 084036. 

Maintaining Resilient Dryland 
Ecosystems

Lozano-Juste, Jorge; Masi, Marco; Cimmino, 
Alessio; Clement, Suzette; Fernandez, Maria 
A.; Antoni, Regina; Meyer, Susan; Rodriguez, 
Pedro L.; Evidente, Antonio. 2019. The 
fungal sesquiterpenoid pyrenophoric acid 
B uses the plant ABA biosynthetic pathway 
to inhibit seed germination. Journal of 
Experimental Botany. 70(19): 5487-5494.

RMRS-FIA (Forest Inventory, and 
Analysis)

Jonas, Jayne L.; Berryman, Erin; Wolk, Brett; 
Morgan, Penelope; Robichaud, Peter R. 2019. 
Post-fire wood mulch for reducing erosion 
potential increases tree seedlings with 
few impacts on understory plants and soil 
nitrogen. Forest Ecology and Management. 
453: 117567.

Water and Watersheds
Hubbard, Robert M.; Carneiro, Rafaela 

Lorenzato; Campoe, Otavio; Alvares, Clayton 
A.; Figura, Marco Aurelio; Moreira, Gabriela 
Goncalves. 2020. Contrasting water use of 
two Eucalyptus clones across a precipitation 
and temperature gradient in Brazil. Forest 
Ecology and Management. 475: 118407.

Jones, Colleen P.; Amacher, Michael C.; 
Grossl, Paul R.; Jacobson, Astrid R. 2020. 
Selenium mass balance and flux in water 
of Pariette Wetlands, Utah (USA). Applied 
Geochemistry. 113: 104517.

Khorshidi, Mohammad Sadegh; Dennison, 
Philip E.; Nikoo, Mohammad Reza; 
AghaKouchak, Amir; Luce, Charles H.; 
Sadegh, Mojtaba. 2020. Increasing 
concurrence of wildfire drivers tripled 
megafire critical danger days in Southern 
California between 1982 and 2018. 
Environmental Research Letters. 15: 
104002.

Liston, Glen E.; Itkin, Polona; Stroeve, 
Julienne; Tschudi, Mark; Stewart, J. Scott; 
Pedersen, Stine H.; Reinking, Adele K.; Elder, 
Kelly. 2020. A Lagrangian snow-evolution 
system for sea-ice applications (SnowModel-
LG): Part I - Model description. Journal 
of Geophysical Research: Oceans. 125: 
e2019JC015913.

McGrath, Daniel; Webb, Ryan; Shean, David; 
Bonnell, Randall; Marshall, Hans-Peter; 
Painter, Thomas H.; Molotch, Noah P.; Elder, 
Kelly; Hiemstra, Christopher; Brucker, 
Ludovic. 2019. Spatially extensive ground-
penetrating radar snow depth observations 
during NASA's 2017 SnowEx campaign: 
Comparison with In situ, airborne, and 
satellite observations. Water Resources 
Research. 55.

Neville, Helen M.; Leasure, Douglas R.; 
Dauwalter, Daniel C.; Dunham, Jason B.; 
Bjork, Robin; Fesenmyer, Kurt A.; Chelgren, 
Nathan D.; Peacock, Mary M.; Luce, 
Charles H.; Isaak, Daniel J.; Carranza, Lee 
Ann; Sjoberg, Jon; Wenger, Seth J. 2020. 
Application of multiple-population viability 
analysis to evaluate species recovery 
alternatives. Conservation Biology. 34(2): 
482-493.
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Rubilar, Rafael; Hubbard, Robert; Emhart, 
Veronica; Mardones, Oscar; Quiroga, Juan 
Jose; Medina, Alex; Valenzuela, Hector; 
Espinoza, Juan; Burgos, Yuri; Bozo, Daniel. 
2020. Climate and water availability impacts 
on early growth and growth efficiency of 
Eucalyptus genotypes: The importance 
of GxE interactions. Forest Ecology and 
Management. 458: 117763.

Webb, R. W.; Raleigh, M. S.; McGrath, 
D.; Molotch, N. P.; Elder, K.; Hiemstra, 
C.; Brucker, L.; Marshall, H. P. 2020. 
Within-stand boundary effects on snow 
water equivalent distribution in forested 
areas. Water Resources Research. 56: 
e2019WR024905.

Wilderness (Aldo Leopold Wilderness 
Research Institute)

None.

Wildlife Ecology
Mosher, Brittany A. Saab, Victoria A.; Lerch, 

Micheal D.; Ellis, Martha M.; Rotella, Jay J. 
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To minimize our environmental footprint as well as eliminate unnecessary 
printing, most of our research publications are now being published online only. 
If paper copies are available, they will be available in a limited supply. All of 
our publications, old and new, can be downloaded from Treesearch. If you are 
unable to download a copy of one of our research publications, please let us 
know and we will help you obtain a copy.

To obtain a copy of RMRS series publications: 
 
Rocky Mountain Research Station Publishing Services is resuming limited 
distribution of printed publications. If you submitted a request between March 2020 
and October 2022, you will have to submit another request for the publication. 

MAIL:	 Publications Distribution 
			   Rocky Mountain Research Station 
			   240 W. Prospect Road 
			   Fort Collins, CO 80526 U.S.A.

EMAIL:		  SM.FS.rmrspubsreq@usda.gov

Publication Orders and Contact Information

NOTE: You received this RMRS New Publications List because your name is on 
our mailing list. We will continue to notify you of new RMRS publications unless 
you ask us to remove your name by contacting us using the options above.
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