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About Rocky Mountain Research Station

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.

Contact us:

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

Follow us:
X (Twitter): https://twitter.com/usfs_rmrs

USDA
= |
USDA is an equal

opportunity provider,
employer, and lender.

For more information,
please visit the UDSA
Non-Discrimination
Statement site.
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New RMRS Series Publications

All RMRS Series publications are available on Treesearch.

RMRS-GTR-434 - Volumes 1-6: Riparian, aquatic, and
groundwater-dependent ecosystems in southern Oregon
and northern California: An assessment of ecological
integrity to inform forest plan revision

This six-volume assessment provides information on the current
conditions of riparian, aquatic, and groundwater-dependent
ecosystems on the Rogue River-Siskiyou, Klamath, Six Rivers, Shasta-
Trinity, and Mendocino National Forests of southern Oregon and
northern California. We used peer-reviewed literature and national
and regional-level data from the forests and their partners to
evaluate the status of several key ecosystem characteristics. These
characteristics are distribution, hydrologic regimes, water quality,
connectivity, instream habitat quality, and riparian reserve condition
for four different stream habitats (permanently flowing fish-bearing,
permanently flowing nonfish-bearing, seasonally flowing fish-bearing,
seasonally flowing nonfish-bearing); lakes, ponds, and reservoirs; and
rare and unique riparian and aquatic habitats. We determined that
roads, altered fire regimes, and climate change were major stressors
to riparian, aquatic, and groundwater-dependent ecosystems on

the national forests. The relative impacts of these stressors and the
resistance and resilience of the focal ecosystems differed across the
Five Forests cohort.

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

Volume 1: Introduction and summary of findings
https://www.fs.usda.gov/research/treesearch/67125

Volume 2: Rogue River-Siskiyou National Forest
https://www.fs.usda.gov/research/treesearch/67335

Volume 3: Klamath National Forest
https://www.fs.usda.gov/research/treesearch/67106

Volume 4: Six Rivers National Forest
https://www.fs.usda.gov/research/treesearch/67496

Volume 5: Shasta-Trinity National Forest
https://www.fs.usda.gov/research/treesearch/67607

Volume 6: Mendocino National Forest
https://www.fs.usda.gov/research/treesearch/67601
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RMRS-GTR-432: Fire-climate interactions in the
Southwest: Literature review and annotated bibliography

Mueller, Stephanie; Sample, Martha; Evans, Alexander; Flatley,
William; Thode, Andrea; Friggens, Megan. 2024. Fire-climate
interactions in the Southwest: Literature review and annotated
bibliography. Gen. Tech. Rep. RMRS-GTR-432. Fort Collins, CO: U.S.
Department of Agriculture, Forest Service, Rocky Mountain Research
Station. 234 p. https://doi.org/10.2737/RMRS-GTR-432.

Climate-induced changes to fire regimes have cascading effects on
ecosystem characteristics. Evidence from forested ecosystems in the
western United States suggests that interactions between climate
and fire will have lasting effects that alter the ecosystem services and
values historically provisioned by these landscapes, especially in the
Southwest. A diverse science-management partnership, Southwest
Fire-Climate Interactions in Montane Ecosystems (Southwest
FireCLIME), was formed to evaluate how fire regimes, fuels, and

fire effects will shift across landscapes in the Southwest as climate
changes. Here we present the first phase of work by the team and
collaborators: an extensive literature search of climate, fire, and
vegetation (fuel) dynamics, and the resulting Southwest FireCLIME
annotated bibliography. The bibliography contains 200 of the most
contemporary and foundational papers related to climate change
effects on fire regimes, fuels, and ecosystems from or encompassing
the southwestern United States. Most papers focus on forested
ecosystems at local and regional scales and a smaller number of
articles cover multiple ecosystem types, including nonforested
(desert, grassland, scrub, or shrubland) ecosystems, at a global,
regional, or local scale. The unique element of this bibliography is
that every entry is tagged with 1 or more of 48 “linkages” between
climate, fire regime, and ecosystem effects variables identified by
the Southwest FireCLIME team. Most studies dealing specifically

with climate-fire interactions consider the impacts of drought;
others consider changing temperature, relative humidity, or vapor
pressure deficit. Collectively, this information can fulfill managers’
and researchers’ needs for a comprehensive reference on changing
conditions.

Keywords: drought; fire season length; Energy Release Component
(ERQ); relative humidity (RH); vapor pressure deficit (VPD); fire
regime; vegetation survival or mortality; regeneration; fuels
conditions; community composition and structure

Online: https://www.fs.usda.gov/research/treesearch/67403



https://www.fs.usda.gov/research/treesearch/67403
https://www.fs.usda.gov/research/treesearch/67403
https://www.fs.usda.gov/research/treesearch/67403
https://doi.org/10.2737/RMRS-GTR-432
https://www.fs.usda.gov/research/treesearch/67403

RMRS NEW PUBLICATIONS

January-March 2024

RMRS-GTR-437: Prioritizing restoration and risk
reduction landscape projects with the ForSys planning
system

Day, Michelle A.; Ager, Alan A.; Houtman, Rachel M.; Evers, Cody R.
2023. Prioritizing restoration and risk reduction landscape projects
with the ForSys planning system. Gen. Tech. Rep. RMRS-GTR-437.
Fort Collins, CO: U.S. Department of Agriculture, Forest Service,
Rocky Mountain Research Station. 51 p. https://doi.org/10.2737/
RMRS-GTR-437.

The ForSys spatial planning system was developed by USDA Forest
Service Research and Development to modernize agency tools to
prioritize forest and fuel management investments and understand
tradeoffs among alternative scenarios. ForSys uses inputs on
objectives, management restrictions, constraints, and treatment
thresholds to organize stands into planning areas that are optimized
for one or more objectives. The model has been used in five different
countries resulting in published case studies at scales ranging from
watersheds to the continental United States, and multiple Federal
records of decisions and environmental management documents.
Most recently, ForSys was used as the analytical tool to identify
priority firesheds in the 2022 Wildfire Crisis Strategy, and to
downscale priorities to field units as part of implementation. In

this paper, we describe the ForSys model and then review selected
case studies where the model was applied to a wide range of land
management problems. We discuss the overall science findings,
management implications, and future development with external
technology partners as part of broader application of the model to
optimize investments in landscape restoration and risk reduction.

Keywords: spatial prioritization, conservation planning, scenario
planning, forest restoration, decision support system

Online: https://www.fs.usda.gov/research/treesearch/67581
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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://www.fs.usda.gov/research/rmrs/programs.

Fire, Fuel and Smoke

Ager, Alan A.; Day, Michelle A.; Aparicio, Bruno
A.; Houtman, Rachel; Stinchfield, Andrew.
2023. Optimizing the implementation of
a forest fuel break network. PLoS ONE.
18(12): e0295392.

Daniels, Molly C.; Braziunas, Kristin H.; Turner,
Monica G.; Ma, Ting-Fung; Short, Karen C.;
Rissman, Adena R. 2024. Multiple social and
environmental factors affect wildland fire

response of full or less-than-full suppression.

Journal of Environmental Management. 351:
119731.

Holdrege, Martin C.; Schlaepfer, Daniel R.;
Palmquist, Kyle A.; Crist, Michele; Doherty,
Kevin E.; Lauenroth, William K.; Remington,
Thomas E.; Riley, Karin; Short, Karen C.;
Tull, John C.; Wiechman, Lief A.; Bradford,
John B. 2024. Wildfire probability estimated
from recent climate and fine fuels across the
big sagebrush region. Fire Ecology. 20: 22.

Hood, Sharon M.; Crotteau, Justin S.;
Cleveland, Cory C. 2024. Long-term efficacy
of fuel reduction and restoration treatments
in Northern Rockies dry forests. Ecological
Applications. 2024: e2940.

Prevéy, Janet S.; Jarnevich, Catherine S.;
Pearse, Ian S.; Munson, Seth M.; Stevens,
Jens T.; Barrett, Kevin J.; Coop, Jonathan
D.; Day, Michelle A.; Firmage, David;
Fornwalt, Paula J.; Haynes, Katharine
M.; Johnston, James D.; Kerns, Becky
K.; Krawchuk, Meg A.; Miller, Becky A.;
Nietupski, Ty C.; Roque, Jacquilyn; Springer,
Judith D.; Stevens-Rumann, Camille S.;

Stoddard, Michael T.; Tortorelli, Claire M.
2024. Non-native plant invasion after fire in
western USA varies by functional type and
with climate. Biological Invasions. https://
doi.org/10.1007/s10530-023-03235-9.

Prichard, Susan J.; Rowell, Eric; Keane, Robert
E.; Hudak, Andrew T.; Lutes, Duncan;
Loudermilk, E. Louise. 2023. Wildland fuel
characterization across space and time
[Chapter 4]. In: Loboda, Tatiana V.; French,
Nancy H. F.; Puett, Robin C., eds. Landscape
fire, smoke, and health: Linking biomass
burning emissions to human well-being.
American Geophysical Union; John Wiley and
Sons, Inc. p. 53-68.

Reed, Charlotte C.; Hood, Sharon M. 2024.
Nonstructural carbohydrates explain post-
fire tree mortality and recovery patterns.
Tree Physiology. 42: tpad155.

Silva, Carlos Alberto; Diego Rocha, Kleydson;
Cosenza, Diogo N.; Moha, Midhun; Klauberg,
Carine; Schlickmann, Monique Bohora; Xia,
Jinyi; Leite, Rodrigo V.; Almeida, Danilo;
Atkins, Jeff W.; Cardil, Adrian; Rowell, Eric;
Parsons, Russ; Sanchez-Lopez, Nuria;
Prichard, Susan J.; Hudak, Andrew T. 2023.
Modeling crown-bulk density from airborne
and terrestrial laser scanning data in a
longleaf pine forest ecosystem. In: 2023
IEEE International Geoscience and Remote
Sensing Symposium; 16-21 July 2023;
Pasadena, CA. International Geoscience
and Remote Sensing Symposium (IGARSS).
p. 3094-3097. https://doi.org/10.1109/
IGARSS52108.2023.10282833.
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Western Colorado University, Center for Public
Lands; U.S. Department of Agriculture,
Forest Service, Rocky Mountain Research
Station, Aldo Leopold Wilderness Research
Institute. 2023. Prescribed fire and U.S.
wilderness areas: Barriers and opportunities

for wilderness and fire management in a time

of change. Gunnison, CO: Western Colorado
University, Center for Public Lands. 12 p.

Forest and Woodland Ecosystems

Burns, Kelly; Hooten, Erin; Kearns, Holly;
Newcomb, Maria; Schoettle, Anna;
Shanahan, Erin. 2023. Terminal branch
dieback along Commissary Ridge in the
Bridger-Teton National Forest: Investigating
white pine blister rust canker ages and rates
of expansion. Nutcracker Notes. 44: 16-19.

Choi, Daram; Harrington, Thomas C.; Shaw,
David C.; Stewart, Jane E.; Klopfenstein,
Ned B.; Kroese, Duncan R.; Kim, Mee-Sook.
2023. Phylogenetic analyses allow species-
level recognition of Leptographium wageneri
varieties that cause black stain root disease
of conifers in western North America.
Frontiers in Plant Science. 14: 1286157.

Crotteau, Justin S.; Beese, William J.; Berrill,
John-Pascal; Deal, Robert L.; Harrington,
Constance A.; Nelson, Kellen N. 2024.
Ecological silviculture for North American
Pacific coastal temperate rainforests
[Chapter 15]. In: Palik, Brian J.; D’Amato,
Anthony W., eds. Ecological silvicultural
systems: Exemplary models for sustainable
forest management. John Wiley and Sons
Ltd. p. 199-212.

Dyshko, Valentyna; Hilszczanska, Dorota;
Davydenko, Kateryna; Matic, Slavica; Moser,
W. Keith; Borowik, Piotr; Oszako, Tomasz.
2024. An overview of mycorrhiza in pines:
Research, species, and applications. Plants.
13: 506.

January-March 2024

Franco, Carlos Rodriguez; Page-Dumroese,
Deborah S.; Pierson, Derek; Nicosia,
Timothy. 2024. Biochar utilization as a
forestry climate-smart tool. Sustainability.
16: 1714.

French, Nancy H. F.; Hudak, Andrew T.
2023. Biomass burning fuel consumption
and emissions for air quality [Chapter 5].
In: Loboda, Tatiana V.; French, Nancy H.
F.; Puett, Robin C., eds. Landscape fire,
smoke, and health: Linking biomass burning
emissions to human well-being. American
Geophysical Union; John Wiley and Sons,
Inc. p. 69-90.

Georgiou, Katerina; Koven, Charles D.; Wieder,
William R.; Hartman, Melannie D.; Riley,
William J.; Pett-Ridge, Jennifer; BouskKill,
Nicholas J.; Abramoff, Rose Z.; Slessarev,
Eric W.; Ahlstrom, Anders; Parton, William
J.; Pellegrini, Adam F. A.; Pierson, Derek;
Sulman, Benjamin N.; Zhu, Qing; Jackson,
Robert B. 2024. Emergent temperature
sensitivity of soil organic carbon driven by
mineral associations. Nature Geoscience.
https://doi.org/10.1038/s41561-024-01384-7.

Kobziar, Leda N.; Lampman, Phinehas;
Tohidi, Ali; Kochanski, Adam K.; Cervantes,
Antonio; Hudak, Andrew T.; McCarley, Ryan;
Gullett, Brian; Aurell, Johanna; Moore,
Rachel; Vuono, David C.; Christner, Brent
C.; Watts, Adam C.; Cronan, James; Ottmar,
Roger. 2024. Bacterial emission factors: A
foundation for the terrestrial-atmospheric
modeling of bacteria aerosolized by
wildland fires. Environmental Science and
Technology. 58(5): 2413-2422.

Kozhar, Olga; Burns, Kelly S.; Schoettle, Anna
W.; Stewart, Jane E. 2023. Distribution of
cronartium x flexili, an interspecific hybrid of
two fungal tree rust pathogens, in subalpine
forest ecosystems of western USA. Fungal
Biology. 128(1): 1578-1589.
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Lad, Lauren E.; Tinkham, Wade T.; Sparks,
Aaron M.; Smith, Alistair M. S. 2023.
Evaluating predictive models of tree

foliar moisture content for application to
multispectral UAS data: A laboratory study.
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Pasadena, CA. International Geoscience
and Remote Sensing Symposium (IGARSS).
p. 2743-2746. https://doi.org/10.1109/
IGARSS52108.2023.10282158.

Remote Sensing. 15: 5703. Schoettle, Anna W. 2023. Mountain top
sentinels. Nutcracker Notes. 44: 4-8.
Pierson, Derek; Anderson, Nathaniel; Brewen,

Jessica; Clark, Nehalem; Hardy, Margaret Springer, Judith D.; Stoddard, Michael T.;

C.; McCollum, Daniel; McCormick, Frank
H.; Morisette, Jeffrey; Nicosia, Timothy;

Page-Dumroese, Deborah; Rodriguez-Franco,

Carlos; Tirocke, Joanne. 2024. Beyond
the basics: A perspective on barriers

and opportunities for scaling up biochar
production from forest slash. Biochar. 6:1.

Rocci, Katherine S.; Cleveland, Cory C.;
Eastman, Brooke A.; Georgiou, Katerina;
Grandy, A. Stuart; Hartman, Melannie D.;
Hauser, Emma; Holland-Moritz, Hannah;
Kyker-Snowman, Emily; Pierson, Derek;
Reich, Peter B.; Schlerman, Else P.; Wieder,
William R. 2024. Aligning theoretical and
empirical representations of soil carbon-to-
nitrogen stoichiometry with process-based
terrestrial biogeochemistry models. Soil
Biology and Biochemistry. 189: 109272.

Rodman, Kyle C.; Huffman, David W.;
Fornwalt, Paula J.; Pedersen, Rory J.;
Laughlin, Daniel C.; McGlone, Christopher
M.; Daniels, Mark L.; Fule, Peter Z.; Moore,
Margaret M.; Kerns, Becky K.; Stevens,
Jens T.; Korb, Julie E.; Souther, Sara.
2024. Increases in understory plant cover
and richness persist following restoration
treatments in Pinus ponderosa forests.
Journal of Applied Ecology. 61: 25-35.

Zhao, Ruirui; Page-Dumroese, Deborah

S.; Liu, Yong; Wang, Kai; Dumroese, R.
Kasten. 2023. Biochar and manure additions
increased above- and belowground wood
decomposition, and soil enzyme activities

in a sandy loam soil. GCB Bioenergy. 16(1):
el13110.

Rodriguez Franco, Carlos; Page-Dumroese,

Deborah S.; Pierson, Derek; Miller, Margaret; Human Dimensions

Miles, Thomas. 2024. Policy and regulations

for mobile biochar production in the United Belval, Erin J.; Bayham, Jude; Magstadt,

States of America. Forests. 15: 192.

Schlickmann, Monique Bohora; Guilherme
Nogueira, Luiz; Leite, Rodrigo Vieira;
Diego Rocha, Kleydson; Xia, Jinyi; Souza,
Danilo; Broadbent, Eben North; Saatchi,
Sassan; Klauberg, Carine; Hudak, Andrew
T.; Alessandro Karasinski, Mauro; Ferreira,
Matheus; Alves De Almeida, Danilo Roberti;
Alberto Silva, Carlos. 2023. Mapping

total aboveground biomass change in the
Brazilian Cerrado using Uav-Lidar. In: 2023
IEEE International Geoscience and Remote
Sensing Symposium; 16-21 July 2023;

Shayne. 2024. Retention of highly qualified
wildland firefighters in the Western United
States. Forest Policy and Economics. 158:

103115.

Brenkert-Smith, Hannah; Goolsby, Julia

B.; Champ, Patricia A.; Meldrum, James
R.; Donovan, Colleen; Wagner, Carolyn;
Barth, Christopher M.; Forester, Chiara;
Witten, Suzanne. 2023. The devil is in the
details: Variation in public acceptance of
fuels treatments across western fire-prone
communities. Western Economics Forum.
21(2): 5-23.
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Publication Orders and Contact Information

To minimize our environmental footprint as well as eliminate unnecessary
printing, most of our publications are now being published online only and can
be downloaded from Treesearch.

We have a limited supply and distribution of printed publications. However, if
you are unable to download one of our publications, please let us know and we
will help you obtain a copy.

Questions about our publications? Want to join our mailing list?
MAIL:

Publications Distribution

Rocky Mountain Research Station
240 W. Prospect Road

Fort Collins, CO 80526 U.S.A.

EMAIL: SM.FS.rmrspubsreqg@usda.gov

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



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

	CONTENTS
	About Rocky Mountain Research Station
	New RMRS Series Publications
	RMRS-GTR-434 - Volumes 1–6: Riparian, aquatic, and groundwater-dependent ecosystems in southern Oregon and northern California: An assessment of ecological integrity to inform forest plan revision
	RMRS-GTR-432: Fire-climate interactions in the Southwest: Literature review and annotated bibliography
	RMRS-GTR-437: Prioritizing restoration and risk reduction landscape projects with the ForSys planning system

	Journals and Other Publications
	Fire, Fuel and Smoke
	Forest and Woodland Ecosystems
	Human Dimensions
	Maintaining Resilient Dryland Ecosystems
	RMRS-FIA (Forest Inventory, and Analysis)
	Water and Watersheds
	Wilderness (Aldo Leopold Wilderness Research Institute)
	Wildlife Ecology

	Publication Orders and Contact Information

