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About Rocky Mountain Research Station

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

RMRS maintains 14 research laboratories throughout a 12-state territory 
encompassing the Great Basin, Southwest, Rocky Mountains, and parts 
of the Great Plains. The Station employs over 400 permanent full-time 
employees, including roughly 100 research scientists. Our research spans 
from local to global. The RMRS footprint includes four Forest Service 
Regions: Northern Region (Region 1), Rocky Mountain Region (Region 2), 
Southwestern Region (Region 3), and Intermountain Region (Region 4).

RMRS administers and conducts ecological research on 14 Experimental 
Forests and Ranges over the long-term. Some of this research dates 
back over a century and offers invaluable insight into how forests 
change over time, particularly as we face a changing climate and new 
disturbance regimes.

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.

Follow us:

Web: https://research.fs.usda.gov/rmrs 
X (Twitter): https://x.com/usfs_rmrs

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/r1
https://www.fs.usda.gov/main/r2/home
https://www.fs.usda.gov/r3
https://www.fs.usda.gov/r4
https://research.fs.usda.gov/rmrs/forestsandranges
https://research.fs.usda.gov/rmrs/forestsandranges
https://research.fs.usda.gov/rmrs/rnas
https://research.fs.usda.gov/rmrs
https://x.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

All RMRS Series publications are available on Treesearch.

Riparian and groundwater-dependent ecosystems of the 
Humboldt-Toiyabe National Forest: An assessment of 
current conditions

CITATION: Smith, D.M.; Warren, S.D.; Driscoll, K.P. 2024. Riparian 
and groundwater-dependent ecosystems of the Humboldt-Toiyabe 
National Forest: An assessment of current conditions. Gen. Tech. Rep. 
RMRS-GTR-441. Fort Collins, CO: U.S. Department of Agriculture, 
Forest Service, Rocky Mountain Research Station. 350 p. doi: 
10.2737/RMRS-GTR-441.

ABSTRACT:  This assessment provides information on the conditions 
of riparian and groundwater-dependent ecosystems in the Humboldt-
Toiyabe National Forest (HTNF). We summarized dominant riparian 
community types and described riparian fish and wildlife habitat. 
We used peer-reviewed literature, data from the national forest and 
other partners, and site visits to inventory and map the distribution 
of riparian and groundwater-dependent ecosystems, as well as to 
evaluate the status of five key ecosystem characteristics: (1) surface 
water and groundwater fluctuations, (2) water quality, (3) channel 
and floodplain dynamics, (4) spring runout channel condition, and (5) 
composition and structure of riparian and groundwater-dependent 
ecosystems. Extensive riparian ecosystems were found in the 
Northern Mountains, Ruby Mountains, and Sierra Nevada. Springs 
are abundant across the forest, and the density of fens is greatest 
in the Sierra Nevada and Ruby Mountains. Streams in the HTNF 
likely maintain high water quality, despite widespread alteration 
of hydrologic fluctuations and channel dynamics. The composition 
and structure of riparian vegetation is consistent across the forest. 
Although expected species and communities are present, unsuitable 
levels of native and nonnative species occur. We determined that 
grazing and road infrastructure were primary stressors to riparian 
and groundwater-dependent ecosystems. Our results support the 
ecosystem assessment completed during the forest plan revision 
process and can help inform decision making related to the 
restoration and maintenance of riparian and groundwater-dependent 
ecosystems on the HTNF.

KEYWORDS: forest plan; key ecosystem characteristic; riparian 
vegetation; flow regime; channel morphology; floodplain; natural 
range of variation

ONLINE: https://research.fs.usda.gov/treesearch/68646

https://research.fs.usda.gov/treesearch/68646
https://research.fs.usda.gov/treesearch


RMRS NEW PUBLICATIONS October–December 2024

4

Sticky cards for monitoring dispersing balsam woolly 
adelgid (Hemiptera: Adelgidae) crawlers in subalpine fir 
stands

CITATION: Rideout, Elizabeth; Alston, Diane G.; Bentz, Barbara J. 
2024. Sticky cards for monitoring dispersing balsam woolly adelgid 
(Hemiptera: Adelgidae) crawlers in subalpine fir stands. Gen. 
Tech. Rep. RMRS-GTR-442. Fort Collins, CO: U.S. Department of 
Agriculture, Forest Service, Rocky Mountain Research Station. 11 p. 
doi: 10.2737/RMRS-GTR-442.

ABSTRACT: Balsam woolly adelgid (BWA), Adelges piceae, is an 
invasive insect colonizing true fir in North America. Following its 
recent range expansion into Utah, BWA has caused significant 
mortality of subalpine fir (Abies lasiocarpa). The first instar (crawler) 
is the only motile life stage and is responsible for dispersal among 
trees, usually by wind. Due to BWA’s small size, detection and 
monitoring is challenging. In this study, monitoring for dispersing 
crawlers using sticky cards was compared to a more labor-intensive 
bark sampling method in four northern Utah stands with the goal of 
identifying a simplified approach for crawler detection. Sticky card 
orientation (horizontal or vertical) for optimal crawler capture and 
a mesh covering for bycatch reduction were tested. Sticky cards 
were effective in detecting dispersing crawlers and counts generally 
tracked unsettled crawler densities observed on bark samples. 
Horizontal card placement had higher crawler captures than vertical 
cards, and the addition of a mesh covering on the card reduced 
bycatch as compared to uncovered cards. Results provide evidence 
that sampling with horizontally-placed, mesh-covered sticky cards can 
be an effective tool for detection and monitoring of dispersing BWA 
crawlers, thus supporting phenology research and decision-making 
for optimal timing of BWA management.

KEYWORDS: invasive insect; forest pest; true fir; integrated pest 
management

ONLINE: https://research.fs.usda.gov/treesearch/68704

https://research.fs.usda.gov/treesearch/68704
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Remote sensing of forest insect and disease outbreaks 
in the western United States: Tree, stand, and landscape 
responses and technologies and methods for detection 
and attribution

CITATION: Hicke, Jeffrey A.; Bright, Benjamin C.; Hanavan, Ryan 
P.; Hudak, Andrew T.; Meddens, Arjan J.H.; Shrestha, Abhinav; 
Stahl, Amanda T. 2024. Remote sensing of forest insect and 
disease outbreaks in the western United States: Tree, stand, and 
landscape responses and technologies and methods for detection 
and attribution. RMRS-GTR-443. Fort Collins, CO: U.S. Department of 
Agriculture, Forest Service, Rocky Mountain Research Station. 92 p. 
doi: 10.2737/RMRS-GTR-443.

ABSTRACT: Insects and diseases are significant disturbance agents 
in many forests. In some places, annual surveys by observers in 
aircraft are valuable resources, but can have significant issues that 
result in gaps. Using remotely sensed data is therefore attractive. 
Here we provide a review of this topic that is novel in several ways. 
We describe tree, stand, and landscape responses to insects and 
diseases, then link these responses to remote sensing technologies 
and methods for detection and attribution. We focus on insects and 
diseases that cause substantial damage and mortality to conifers 
in the western United States (excluding Alaska and Hawaii), but 
present information in a general way that allows for extension to 
other regions. Tree responses (e.g., color change) can vary but can 
be generalized within groups of host tree and disturbance agent 
associations. At stand and landscape levels, spatial and temporal 
characteristics of tree damage or mortality can differ substantially 
within and among agents. A variety of remote sensing technologies 
and methods are available for exploiting the host tree responses to 
detect and attribute damage and mortality. Important knowledge 
gaps exist that limit detection and monitoring, but recent rapid 
developments in technologies and methods show significant promise. 
Our review provides scientists and managers with information for 
advancing remote sensing capabilities related to forest insects and 
diseases.

KEYWORDS: insects; diseases; review; western United States; 
detection; attribution

ONLINE: https://research.fs.usda.gov/treesearch/68781

https://research.fs.usda.gov/treesearch/68781
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Idaho’s forest products industry and timber harvest, 
2015

CITATION: Simmons Eric A.; Marcille, Kate C.; Morgan, Todd A.; 
Shaw John D. 2024. Idaho’s forest products industry and timber 
harvest, 2015. Resour. Bull. RMRS-RB-40. Fort Collins, CO: U.S. 
Department of Agriculture, Forest Service, Rocky Mountain Research 
Station. 26 p. doi: 10.2737/RMRS-RB-40.

ABSTRACT: This report traces the flow of Idaho’s 2015 timber 
harvest through the primary wood products industry and 
characterizes the structure, capacity, and condition of Idaho’s forest 
products sector. Trends in timber harvest, production, sawmill 
capacity, mill residuals, and sales value are presented. Employment 
and worker earnings in the State’s primary and secondary forest 
products industries are also discussed. Periodic survey data collected 
from the forest products industry provides detailed information 
on Idaho’s timber resources, wood utilization, and the economic 
contributions of the industry to the State economy.

KEYWORDS: forest economics; lumber production; mill residue; mill 
capacity; wood products; timber harvest; timber-processing facility; 
wood utilization

ONLINE: https://research.fs.usda.gov/treesearch/68826

https://research.fs.usda.gov/treesearch/68826
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New Multi-Agency Publication

A new publication from multiple government agencies with RMRS scientists.

A field guide companion to western forbs: Biology, 
ecology, and use in restoration

CITATION: Gucker, Corey L.; Shaw, Nancy L.; Barga, Sarah. 2023. 
A field guide companion to western forbs: Biology, ecology, and use 
in restoration. Boise, ID: U.S. Department of the Interior, Bureau of 
Land Management; U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Research Station. 91 p.

ABSTRACT: Forbs (wildflowers) are essential components of resilient, 
biologically and functionally diverse communities, but their use in 
restoration and rehabilitation in the Intermountain West remains 
limited. This guide is a companion field resource to the “Western 
Forbs: Biology, Ecology, and Use in Restoration” online book that 
synthesizes existing research on and practical experience with 
western forb species. This first volume field guide summarizes plant, 
seed, and fruit identification information, general species ecology, and 
important tips related to seed collection and planting. It is designed 
to aid seed collectors, seed growers, nursery staff, landowners, 
restoration practitioners, and land managers as they increase the 
supply and use of native forbs.

KEYWORDS: native plants; plant ecology; restoration; wildflowers; 
native seed production; seeding

ONLINE: https://research.fs.usda.gov/treesearch/66559

 
Print copies also available.  

Please email us at SM.FS.rmrspubsreq@usda.gov  
or see back cover for more ordering information.

https://research.fs.usda.gov/treesearch/66559
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Printed Copies Now Available

Print copies of this previously listed publication are now available. Please email us or see back cover for 
more ordering information.

Guidelines for Riparian Forest Restoration in Utah

CITATION: Anderson, Marisa; Goeking, Sara A.; Gragg, Jimi; Green, 
Shane A.; Jones, Allison; O’Brien, Mary; Tart, David. 2024. Guidelines 
for riparian forest restoration in Utah. Gen. Tech. Rep. RMRS-
GTR-430. Fort Collins, CO: U.S. Department of Agriculture, Forest 
Service, Rocky Mountain Research Station. 223 p. doi: 10.2737/
RMRS-GTR-430

ABSTRACT: In Utah, and much of the Intermountain West, riparian 
forests make up a small percentage of the landscape but provide 
disproportionately large ecological functions and societal values. 
Since the early 1800s, Utah’s riparian forests have experienced shifts 
in natural disturbance regimes, changes in flow regimes and water 
tables, changes in vegetation composition and structure, introduction 
of exotic plant and animal species, and land use conversion. Today, 
managers need science-based guidance to assess ecological integrity, 
detect causes of degradation, and select appropriate methods for 
restoration of ecosystem processes and functions as well as the 
structure and composition of riparian forests. In this document, we 
provide a step-by-step process for making decisions about riparian 
forest restoration. These steps include (1) identification of forest 
vegetation types and hydrogeomorphic valley types, (2) identification 
of symptoms of degraded ecological integrity, (3) determination 
of stressors causing degradation, (4) selection of the appropriate 
management response(s) based on the symptoms and stressors 
present, and (5) selection of appropriate methods for collecting 
baseline data and monitoring management results. This process will 
assist managers in improving the ecological integrity and resilience in 
the face of current and future stressors.

KEYWORDS: riparian; forest; disturbance regimes; restoration; 
resilience; water quality; vegetation types; species diversity; invasive 
species; beaver; watershed condition

ONLINE: https://research.fs.usda.gov/treesearch/68385

https://research.fs.usda.gov/treesearch/68385
mailto:SM.FS.rmrspubsreq%40usda.gov?subject=RMRS-GTR-430%20printed%20copy


9

RMRS NEW PUBLICATIONS October–December 2024

Journals and Other Publications

New external publications written by RMRS scientists and grouped by Science Program Areas. All are 
available on Treesearch at the included links. For more information on our Science Program Areas, please 
visit: https://research.fs.usda.gov/rmrs/programs.

Fire, Fuel and Smoke
Ahmed, Mohamed Mohsen; Al-Bulqini, 

Hazem M.; Trouve, Arnaud; Forthofer, 
Jason; Finney, Mark. 2024. Simulation of 
complete or incomplete biomass degradation 
under parameterized wildland fire spread 
conditions. Journal of Physics: Conference 
Series. 2885: 012077.

Blanco, J. A.; Pardas, M.; Casas, J. R.; Paugam, 
R.; Agueda, A.; Wagner, J.; Parsons, R. A.; 
Planas, E. 2024. Estimation of 3D shape and 
volume of fire plumes from multiple views. 
Journal of Physics: Conference Series. 2885: 
012075.

Cansler, C. Alina; Wright, Micah C.; van 
Mantgem, Phillip J.; Shearman, Timothy M.; 
Varner, J. Morgan; Hood, Sharon M. 2024. 
Drought before fire increases tree mortality 
after fire. Ecosphere. 15: e70083.

Crist, Michele R.; Short, Karen C.; Cross, Todd 
B.; Doherty, Kevin E.; Olszewski, Julia H. 2024. 
Will it burn? Characterizing wildfire risk for the 
Sagebrush Conservation Design. Rangeland 
Ecology and Management. 97: 84-93.

Holden, Zachary A.; Dobrowski, Solomon Z.; 
Swanson, Alan; Hoylman, Zachary; Lyons, 
Drew; Warren, Allen; Maneta, Marco. 2023. 
Low-elevation forest extent in the western 
United States constrained by soil surface 
temperatures. Nature Geoscience. doi: 
10.1038/s41561-024-01577-0.

Kichas, Nickolas E.; Shanahan, Erin K.; 
Hood, Sharon M. 2024. Thinning enhances 
whitebark pine (Pinus albicaulis) growth and 
resin duct defenses. Ecosphere. 15: e70099.

Marcozzi, Anthony; Wells, Lucas; Parsons, 
Russell; Mueller, Eric; Linn, Rodman; Hiers, 
J. Kevin. 2025. FastFuels: Advancing wildland 
fire modeling with high-resolution 3D fuel 
data and data assimilation. Environmental 
Modelling and Software. 183: 106214.

Pourmohamad, Yavar; Abatzoglou, John T.; 
Fleishman, Erica; Short, Karen C.; Shuman, 
Jacquelyn; AghaKouchak, Amir; Williamson, 
Matthew; Seydi, Seyd Teymoor; Sadegh, 
Mojtaba. 2025. Inference of wildfire causes 
from their physical, biological, social and 
management attributes. Earth's Future, 13: 
e2024EF005187.

Vila-Vilardell, Lena; Tepley, Alan J.; Sala, Anna; 
Casals, Pere; Hood, Sharon M. 2024. Long-
term sensitivity of ponderosa pine axial resin 
ducts to harvesting and prescribed burning. 
Forest Ecology and Management. 572: 
122301.

Forest and Woodland Ecosystems
Dobbs, John T.; Kim, Mee-Sook; Klopfenstein, 

Ned B.; Stewart, Jane E. 2024. Comparative 
genomics of conifer-associated Fusarium 
spp. Forest Pathology. 54: e12888.

Fitz Axen, Ada J.; Kim, Mee-Sook; 
Klopfenstein, Ned B.; Ashiglar, Sara; Hanna, 
John W.; Bennett, Patrick; Stewart, Jane E. 
2024. Fire-associated microbial shifts in soils 
of western conifer forests with Armillaria 
root disease. Applied and Environmental 
Microbiology. 20: e01312-24.

https://research.fs.usda.gov/treesearch/68881
https://research.fs.usda.gov/treesearch/68881
https://research.fs.usda.gov/treesearch/68881
https://research.fs.usda.gov/treesearch/68881
https://research.fs.usda.gov/treesearch/68882
https://research.fs.usda.gov/treesearch/68882
https://research.fs.usda.gov/treesearch/68799
https://research.fs.usda.gov/treesearch/68799
https://research.fs.usda.gov/treesearch/68656
https://research.fs.usda.gov/treesearch/68656
https://research.fs.usda.gov/treesearch/68730
https://research.fs.usda.gov/treesearch/68730
https://research.fs.usda.gov/treesearch/68730
https://research.fs.usda.gov/treesearch/68800
https://research.fs.usda.gov/treesearch/68800
https://research.fs.usda.gov/treesearch/68800
https://research.fs.usda.gov/treesearch/68657
https://research.fs.usda.gov/treesearch/68657
https://research.fs.usda.gov/treesearch/68657
https://research.fs.usda.gov/treesearch/68868
https://research.fs.usda.gov/treesearch/68868
https://research.fs.usda.gov/treesearch/68868
https://research.fs.usda.gov/treesearch/68477
https://research.fs.usda.gov/treesearch/68477
https://research.fs.usda.gov/treesearch/68477
https://research.fs.usda.gov/treesearch/68651
https://research.fs.usda.gov/treesearch/68651
https://research.fs.usda.gov/treesearch/68651
https://research.fs.usda.gov/treesearch/68873
https://research.fs.usda.gov/treesearch/68873
https://research.fs.usda.gov/treesearch/68873
https://research.fs.usda.gov/treesearch
https://research.fs.usda.gov/rmrs/programs
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Ghosh, Dipita; Page-Dumroese, Deborah S.; 
Han, Han-Sup; Anderson, Nathaniel. 2025. 
Role of biochar made from low-value woody 
forest residues in ecological sustainability 
and carbon neutrality. Soil Science Society 
of America Journal. 89: e20793.

Kennedy, Robert E.; Serbin, Shawn P.; Dietze, 
Michael C.; Andersen, Hans-Erik; Babcock, 
Chad; Baker, David F.; Brown, Molly E.; Davis, 
Kenneth J.; Duncanson, Laura; Feng, Sha; 
Hudak, Andrew T.; Liu, Junjie; Patterson, 
Paul L.; Raczka, Brett; Cochrane, Mark A.; 
Carlo Edil A., Sepulveda; Vargas, Rodrigo. 
2024. Characterizing and communicating 
uncertainty: Lessons from NASA’s Carbon 
Monitoring System. Environmental Research 
Letters. 19: 123003.

Magee, Margaret I.; Swanson, Mark E.; Magee, 
Lukas; Nelson, Andrew S.; Adams, Henry 
D.; Reinhardt, Jason; Boothe, Norris. 2024. 
Downed woody debris microsite facilitation 
for planted black huckleberry seedling 
regeneration. Restoration Ecology. e14277.

Marshall, Laura A. E.; Fornwalt, Paula J.; 
Stevens-Rumann, Camille S.; Rodman, 
Kyle C.; Chapman, Teresa B.; Schloegel, 
Catherine A.; Stevens, Jens T. 2024. What 
influences planted tree seedling survival in 
burned Colorado montane forests? Forest 
Ecology and Management. 572: 122321.

Page-Dumroese, Deborah S.; Jurgensen, 
Martin F.; Miller, Chris A.; Tirocke, Joanne 
M.; Pierson, Derek N.; Mayn, Cole; Kimsey, 
Mark J.; Anderson, Haley C. 2025. Soil 
amendments alter tree growth and wood 
decay after forest thinning. Soil Science 
Society of America Journal. 89: e20782.

Reinhardt, Jason R.; Maestas, Jeremy D.; 
Naugle, David E.; Bedrosian, Geoffrey; 
Doherty, Kevin E.; Kumar, Alexander V. 
2024. A spatial prioritization of conifer 
management to defend and grow sagebrush 
cores. Rangeland Ecology and Management. 
97: 51-60.

Tinkham, Wade T.; Woolsey, George A. 2024. 
Influence of structure from motion algorithm 
parameters on metrics for individual tree 
detection accuracy and precision. Remote 
Sensing. 16: 3844.

Human Dimensions
Copeland, Stella; Schroeder, Vanessa; 

Agneray, Alison; Barga, Sarah; Gucker, 
Corey; Kulpa, Sarah; MontBlanc, Eugenie. 
2024. Sagebrush wildflowers: From bloom to 
seed. PNW 779. Pacific Northwest Extension 
Publishing. https://extension.oregonstate.
edu/catalog/pub/pnw-779-sagebrush-
wildflowers-bloom-seed.

Magstadt, Shayne; Wei, Yu; Pietruszka, Bradley 
M.; Calkin, David E. 2024. A deep learning 
approach for predicting aerial suppressant 
drops in wildland firefighting using automatic 
dependent surveillance-broadcast data. Fire. 
7: 380.

Oyier, Paul O.; Han, Han-Sup; Ghosh, Dipita; 
Anderson, Nathaniel; Page-Dumroese, 
Deborah S.; McCollum, Daniel W.; Tirocke, 
Joanne M.; Pierson, Derek N. 2024. FireBox 
and CharBoss: An alternative to open 
burning of woody biomass. Biomass and 
Bioenergy. 190: 107364.

Sims, Charles; Blachly, Ben; Warziniack, 
Travis. 2024. Will ecosystem services attract 
investors? Land Economics. 100(2): 296-313. 
doi: 10.3368/le.100.2.111422-0097R.

Warziniack, Travis; Heinse, Robert; Fernald, 
Alexander; Gaffney, Michael; Hansen, 
Kristiana; Hess, Bret; Houglum, Lyla; Paige, 
Ginger; Zhang, Qin. 2023. Western Water 
Network: A case study in water network 
formation. Journal of Contemporary Water 
Research and Education. 178: 47-56.

https://research.fs.usda.gov/treesearch/68741
https://research.fs.usda.gov/treesearch/68741
https://research.fs.usda.gov/treesearch/68741
https://research.fs.usda.gov/treesearch/68872
https://research.fs.usda.gov/treesearch/68872
https://research.fs.usda.gov/treesearch/68872
https://research.fs.usda.gov/treesearch/68649
https://research.fs.usda.gov/treesearch/68649
https://research.fs.usda.gov/treesearch/68649
https://research.fs.usda.gov/treesearch/68653
https://research.fs.usda.gov/treesearch/68653
https://research.fs.usda.gov/treesearch/68653
https://research.fs.usda.gov/treesearch/68740
https://research.fs.usda.gov/treesearch/68740
https://research.fs.usda.gov/treesearch/68740
https://research.fs.usda.gov/treesearch/68650
https://research.fs.usda.gov/treesearch/68650
https://research.fs.usda.gov/treesearch/68650
https://research.fs.usda.gov/treesearch/68665
https://research.fs.usda.gov/treesearch/68665
https://research.fs.usda.gov/treesearch/68665
https://research.fs.usda.gov/treesearch/68654
https://research.fs.usda.gov/treesearch/68654
https://extension.oregonstate.edu/catalog/pub/pnw-779-sagebrush-wildflowers-bloom-seed
https://extension.oregonstate.edu/catalog/pub/pnw-779-sagebrush-wildflowers-bloom-seed
https://extension.oregonstate.edu/catalog/pub/pnw-779-sagebrush-wildflowers-bloom-seed
https://research.fs.usda.gov/treesearch/68647
https://research.fs.usda.gov/treesearch/68647
https://research.fs.usda.gov/treesearch/68647
https://research.fs.usda.gov/treesearch/68647
https://research.fs.usda.gov/treesearch/68655
https://research.fs.usda.gov/treesearch/68655
https://research.fs.usda.gov/treesearch/68655
https://research.fs.usda.gov/treesearch/68492
https://research.fs.usda.gov/treesearch/68492
https://research.fs.usda.gov/treesearch/68476
https://research.fs.usda.gov/treesearch/68476
https://research.fs.usda.gov/treesearch/68476
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Young, Jesse D.; Belval, Erin; Gannon, 
Benjamin; Wei, Yu; O’Connor, Christopher; 
Dunn, Christopher; Pietruszka, Bradley 
M.; Calkin, David; Thompson, Matthew. 
2024. The cost of operational complexity: 
A causal assessment of pre-fire mitigation 
and wildfire suppression. Forest Policy and 
Economics. 169: 103351.

Young, Kevin; Belval, Erin; Riley, Karin; Gao, 
Peng. 2024. Predicting daily firefighting 
personnel deployment trends in the western 
United States. Journal of Environmental 
Management. 370: 122705.

Maintaining Resilient Dryland 
Ecosystems

Bridges-Lyman, Thomas A.; Brown, Jessi 
L.; Chambers, Jeanne C.; Ellsworth, Lisa 
M.; Reeves, Matthew C.; Short, Karen C.; 
Strand, Eva K.; Taylor, Michael H. 2024. 
Evaluating the economic efficiency of 
fuel reduction treatments in sagebrush 
ecosystems that vary in ecological resilience 
and invasion resistance. Land. 13: 2131.

Chambers, Jeanne C.; Brown, Jessi L.; 
Campbell, Steve; Green, Shane A.; 
Reeves, Matthew C.; Schlaepfer, Daniel 
R.; Thacker, Vaughn. 2024. Indicators of 
ecological resilience and invasion resistance 
- accounting for precipitation seasonality 
and climate change in southwestern U.S. 
drylands. Ecological Indicators. 168: 112749.

Ford Miniat, Chelcy; Fraterrigo, Jennifer M.; 
Brantley, Steven T.; Callaham, Mac A., Jr; 
Cordell, Susan; Dukes, Jeffrey S.; Giardina, 
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