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U.S. National Wilderness Preservation System

7. Estimated Duration
10 years

 0LVVLRQ The Leopold Institute is the only Federal research group in the United States dedicated to
development and dissemination of knowledge needed to steward the 111-million acre National Wilderness
Preservation System (NWPS), all 800+ units managed by two Departments and four agencies, from Puerto
Rico to Alaska. We have a long history of conducting and sharing science in support of the NWPS, as well as
collaborating with management, tribal, academic, non-governmental organization, community, and other
partners within the U.S. and internationally.
In addition to being administered by the RMRS, the Institute works to address the wilderness research needs
of an Interagency Wilderness Policy Council (IWPC). This responsiveness is defined by an interagency
agreement among the United States Department of Agriculture (USDA), U.S. Forest Service (USFS), and the
Department of the Interior (DOI), Bureau of Land Management (BLM), Fish and Wildlife Service (FWS),
National Park Service (NPS), and U.S. Geological Survey (USGS). Further, the Institute participates on an
Interagency Wilderness Steering Committee (IWSC) to ensure its work is relevant to federal wilderness
managers.
The vision of the Aldo Leopold Wilderness Research Institute is "a world where science, wilderness, and
relationships between all people and wild lands thrive." Toward this end, we aspire to be the premier
institution for wilderness stewardship research, nationally and internationally. We intend to be the focal point
for scientists and managers from different disciplines and backgrounds who seek to conduct, communicate,
and learn about research that addresses the challenges of wilderness stewardship, including the sustainability
of ecosystems, and relationships between people and landscapes, with wilderness characteristics.
The Institute is committed to the core values of quality, credibility, integrity, equity, and responsiveness to
wilderness stewardship as a basis for all our activities. Further, we are guided by principles (see the attached
Appendix) that reflect our relationship with the Forest Service, as well as our status as an interagency
institute.
The Leopold Institute provides a focal point for the research needs of scientists, managers, and others from
various disciplines and from across the country (and internationally), relevant to the stewardship of wilderness.
Our emphasis on generating knowledge needed to improve the interagency stewardship of wilderness
provides a focus that is unique among research groups within Forest Service R&D and more broadly. Through
research, science delivery, and partnerships, we aim to be responsive to the needs of wilderness managers
and realize the Institute’s mission, "advancing wilderness stewardship through transformational science."
For a detailed account of the Institute, its history, strategic direction (vision, mission, values, priciples, and
roles), program of work, and adminstration, please see the attached Appendix: "Aldo Leopold Wilderness
Research Institute - Strategic Plan" (1 April 2022).
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In addition to partner input, several realities are driving the program of work described below. Our planet faces
large-scale losses in biodiversity and associated ecosystem function, consequences of a changing climate,
and a rapidly evolving and increasingly diverse society, to name only a few. Through these changes,
wilderness areas, the most environmentally protected public lands in the United States, remain extremely
valuable because they provide long-term protection of wild lands despite social and ecological changes. The
importance of wilderness and similarly protected wildlands to society was clearly recognized in the 2015-2020
Forest Service Strategic Plan. The national goals of providing resilient and adaptive forest and grassland
ecosystems in a changing environment; social, economic, and environmental benefits to people; and
improved natural resource decision-making all apply to the preservation and stewardship of wilderness. In
addition, the RMRS Strategic Priorities of disturbance ecology, human-landscape interactions, and resilient
landscapes are all supported by the program of work described below. As an interagency organization, the
Leopold Institute also recognizes the wilderness stewardship needs of all federal agencies managing
wilderness; the USFS, BLM, FWS, and NPS. Through a partner engagement process that included all
wilderness management agencies, as well as other key partners at home and internationally, we developed a
program of work that will address key wilderness research needs for each agency and a broader wilderness
stewardship community.
Developing a science charter (/strategic plan) for the Leopold Institute was a complex task, because: (1)
science needs relevant for effective stewardship of the interagency NWPS are diverse and expansive; (2)
identifying priority needs requires consideration of agency and other partners’ needs, guiding policy for
Institute scientists, and the knowledge and opinions of a diverse range of wilderness stewards and interested
parties, nationally and internationally; and (3) the capacity to pursue science needs is finite and influenced by
the expertise and size of current Institute staff. We engaged a broad wilderness community to gather diverse
input regarding priorities for our next ten years of wilderness stewardship research through a scientifically
rigorous public engagement process. The approach applied Q-methodology to develop an understanding of
priority science needs based on input from a broad range of partners.
Our problem selection process, leveraging Q-methodology, had seven key steps:
1.
We developed a “universe” of potential research questions, called a “research concourse”, based on
previous science planning efforts, literature, and knowledge of Institute scientists and staff.
2.
We then shared broadly with partners (nationally and internationally) an opportunity to provide feedback
on the research concourse and add other important research questions that may be missing.
3.
Next, we distilled the concourse into a ‘Q-set’, which is a tractable set of statements that broadly
represent the ideas in the concourse. This effort generated 31 integrated research topics or areas for
prioritization.
4.
A broad group of partners (again, nationally and internationally) were then invited to prioritize the
integrated research topics, based on their own needs, using a web application.
5.
The prioritized needs (Q-sorts), across 175 respondents, were analyzed using factor analysis, which
yielded three typified perspectives that captured the broad range of opinions on the rankings of wilderness
research priorities.
6.
We then conducted five public workshops with partners to share results to date, and to understand the
nuances and context within the typified perspectives. During the workshops, we presented the three
perspectives, and asked partners: (1) do any of the perspectives resonate with you, and if so, which one(s);
(2) why do the perspectives resonate with you, and/or what is your reasoning for prioritizing the research
topics as you did; and, (3) what might you name the three perspectives?
7.
Finally, Institute scientists reviewed research topics not in the top priorities (from the partner
engagement effort) to determine if other topics, based on their expertise and current research, should be
considered in the new charter.
Analyzing the partner input, we identified that research priorities generally organized into three groups, with
little overlap between the groups. That is, there were three primary perspectives (typified responses) that
emerged from the input, where everyone within a given perspective responded similarly (with some variation)
to one another. The three perspectives were ultimately labeled: Perspective 1 - Societal, Perspective 2 Ecological, and Perspective 3 - Managerial, since the types of questions that had the highest priority in each
group were largely societal, ecological, or managerial, respectively, in nature.
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/HYHUDJLQJWKHILYHKLJKHVWUHVHDUFKSULRULWLHVIURPHDFKSHUVSHFWLYHDORQJZLWKWKHILYHKLJKHVWSULRULWLHVRQ
DYHUDJHIURPHDFKRIWKH1:36PDQDJHPHQWDJHQFLHVDQG7ULEDOUHVSRQGHQWVZHLGHQWLILHGWKHKLJKHVW
SULRULW\UHVHDUFKQHHGV UHVHDUFKWRSLFV ,QWXUQ/HRSROG,QVWLWXWHVFLHQWLVWVLGHQWLILHGZKLFKRIWKHWRS
SULRULWLHVWKH\FRXOGaddress based on expertise and opportunity. Eleven of the top 15 priorities were
integrated to create five research priority areas (RPAs). These 11 priorities are identified below, within each
RPA. The five RPAs also integrate three additional research topics not identified in the top 15 priorities, for a
total of 14 research topics (out of 31 considered) addressed in the RPAs. Collectively, the RPAs capture both
perspective (typified response) priorities and raw (based on source data average) priorities and provide the
foundation upon which the Leopold Institute science charter is developed. We strived to develop broad RPAs
that have an inter-disciplinary focus, that are inclusive of managerial, ecological, and social perspectives, and
that address the three foundational tenets of the previous charter: science for wilderness, wilderness for
science, and wilderness in a landscape content.
 $SSURDFKWR3UREOHP6ROXWLRQ
We will address the following five Research Priority Areas inclusive of priority partner needs and perspectives.
These RPAs will form the basis of most of the Institute’s research, most of the time, and are linked to each
other through overlapping research questions.

%LRGLYHUVLW\&RQVHUYDWLRQ'HYHORSDQXQGHUVWDQGLQJRIWKHYDOXHVRSSRUWXQLWLHVDQGFKDOOHQJHVIRU
ZLOGHUQHVVWRVXSSRUWELRGLYHUVLW\FRQVHUYDWLRQLQDQHUDRIXQSUHFHGHQWHGFKDQJH

&OLPDWH&KDQJHDQG'LVWXUEDQFH Improve knowledge about the impacts and consequences of climate
change and climate-disturbance interactions, including wildland fire, relevant to wilderness stewardship.

Stewardship Effectiveness: Examine the effects and effectiveness of wilderness stewardship decisions,
including the potential for and effects of management interventions.

Relevance and Inclusivity: Expand our understanding of wilderness relevance, experiences, inclusivity,
and use amid social-ecological change.

Shared Stewardship: Improve our understanding of co-production approaches and abilities toharmonize
multiple knowledge systems toward more inclusive wilderness stewardship.
53$%LRGLYHUVLW\&RQVHUYDWLRQ'HYHORSDQXQGHUVWDQGLQJRIWKHYDOXHVRSSRUWXQLWLHVDQG
FKDOOHQJHVIRUZLOGHUQHVVWRVXSSRUWELRGLYHUVLW\FRQVHUYDWLRQLQDQHUDRIXQSUHFHGHQWHGFKDQJH
Scientists involved: Christopher Armatas, Kellie Carim, Lisa Holsinger, Sean Parks, Lauren Redmore,
Katherine Zeller
Biodiversity is essential for the functioning of ecosystems and the ability for people to thrive. The Millennium
Ecosystem Assessment (2005) highlighted the consequences of loss of biodiversity as well as the degradation
of ecosystem functionality. The improved capability in predicting the consequences of changes in drivers for
biodiversity and ecosystem function, with improved measures of biodiversity, would aid wilderness
management decision-making at all levels. Therefore, the conservation of biological diversity (including
genetic, species, biological communities, ecosystems, processes, and landscapes) has become an
increasingly important goal globally, and specifically for many protected areas, including wilderness. The
many potential indirect effects of human activities aside (e.g., deposition of contaminants), wilderness can
provide a particularly valuable setting for biodiversity conservation because of the limited, direct human
LPSDFWVRQVSHFLHVDQGWKHLUKDELWDWV
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Areas designated as wilderness (the NWPS within the U.S., and IUCN Category Ib, internationally) receive a
strict form of protection. Wilderness areas are often assumed to promote and protect biodiversity by providing
safe havens, or refugia, for animals and plants. These assumptions need to be tested. Wilderness may be
particularly important for species of conservation concern under increasing environmental stress. If protected
and connected by corridors, wilderness could help to mediate the effects of fragmentation and climate change,
to allow for the natural flow of ecological processes, and maintain gene flow and species viability.
In addition, climate change has the potential to cause large shifts in the presence and composition of species
in wilderness. In addition to ecological ramifications of these shifts, there may also be wide-ranging impacts
on the human communities that rely on natural resources. We can expect that many wilderness areas will lose
or gain species as climate-induced range shifts unfold. This topic is further addressed in RPA2 Climate
Change and Disturbance.
Wilderness areas provide an opportunity to investigate what may be the best-case scenario for species
persistence, maintenance of biodiversity, and ecosystem function in an era of unprecedented change.
Understanding the patterns of biodiversity across and among wilderness and similarly protected areas, the
mechanisms underlying the persistence of biodiversity in a wilderness setting, the effects of wilderness
management on biodiversity and natural resource-dependent people, and the limitations of wilderness
designations to protect biodiversity are critical research needs for the effective stewardship of biodiversity.
The Leopold Institute will advance wilderness-relevant biodiversity conservation knowledge across multiple
temporal and spatial scales by addressing the following, overarching research questions (see Fig. 4):
a) How well does the NWPS cover the diversity of ecoregions and ecosystems within the U.S. and where are
key areas of ecological importance that remain unprotected?
b) Are wilderness and protected areas sufficiently large, distributed, and connected to support long-term
viability of biodiversity and critical (human) life support systems?
c) What are the benefits and limitations of wilderness for supporting fish and wildlife biodiversity and related
human uses (e.g., subsistence)? (Link to RPA4)
53$&OLPDWH&KDQJHDQG'LVWXUEDQFH,PSURYHNQRZOHGJHDERXWWKHLPSDFWVDQGFRQVHTXHQFHVRI
FOLPDWHFKDQJHDQGFOLPDWHGLVWXUEDQFHLQWHUDFWLRQVLQFOXGLQJZLOGODQGILUHUHOHYDQWWRZLOGHUQHVV
VWHZDUGVKLS
Scientists involved: Christopher Armatas, Kellie Carim, Lisa Holsinger, Sean Parks, Lauren Redmore,
Katherine Zeller
Average Earth surface temperature has risen about one degree Celsius since the late 19th century, driven
largely by increased carbon dioxide emission and other human activities. Human influence has warmed the
climate at a rate that is unprecedented in at least the last 2000 years, with most of the warming occurring in
the past 40 years (IPCC 2021). Climate change affects ecological systems via direct impacts such as drought
and glacial melt, as well as indirectly through changes in disturbance regimes. The protection of landscapes
relatively free from direct alteration by modern development, such as wilderness, may buffer impacts of
climate change. This buffering capacity could be localized, as wilderness provides refuge for climate sensitive
species. It may also be broadscale with benefits to society outside wilderness boundaries, such as water
retention that buffers floods and drought and carbon storage. In addition, wilderness has the potential to
provide a reference point, or research control, for understanding how changes in broad-scale drivers affect
landscapes that are both less and more impacted by modern development.
Climate change is resulting in increases in area burned by wildland fire, which is arguably the most
pervasive/prevalent disturbance agent affecting both wilderness and non-wilderness. Recent wildfires across
the globe are thought to have burned in a manner that is considered “uncharacteristically severe” compared to
fires that burned in past centuries. As wildfire increasingly threatens ecosystem sustainability and
communities broadly, lessons learned from fire in wilderness may help more effectively understand and
manage fires outside of wilderness.
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Climate change has, and will continue to have, implications for people’s experiences in wilderness and other
wild lands. The impact of a changing climate on how people interact with wilderness resources is likely to be
significant. The social impacts of climate change on wilderness spans a diversity of people, economies, and
values. For example, peak season and travel patterns could be affected, as well as recreation opportunities,
cultural resources, and distribution of fish and game species. Furthermore, it is unclear how climate change
will impact different groups of people disproportionately when wilderness is, for instance, traditional
homelands of Native Americans, a place to connect to the natural world for urban Americans, and a hazard to
forest-proximate residents concerned about wildfire.
Understanding how climate change will impact wilderness ecosystems, as well as people’s relationships with
wilderness, can provide stewards with the knowledge and feasibility of potential adaptation approaches.
Increasing wilderness-relevant climate change knowledge can inform best practices for stewardship of
wilderness recreation, help us understand the relevance of wilderness for broader society, and ultimately may
promote the preservation of wilderness areas in general.
The Leopold Institute will advance knowledge related to climate change, disturbance, and wilderness by
addressing the following, overarching research questions (see Fig. 4):
a) How do climate change and climate-mediated disturbances, such as fire, affect biodiversity, ecosystem
processes, and connectivity in wilderness? (Link to RPA1)
b) How does wilderness contribute to a broader understanding of the effects of climate change and climatedisturbance interactions, on landscapes, ecosystems, and people?
c) Do wilderness areas serve as climate refugia and/or steppingstones for biodiversity at multiple scales and if
so, how? (Link to RPA1)
d) How will climate change affect human-nature relationships within the wilderness context? (Link to RPA4)
53$6WHZDUGVKLS(IIHFWLYHQHVV([DPLQHWKHHIIHFWVDQGHIIHFWLYHQHVVRIZLOGHUQHVVVWHZDUGVKLS
GHFLVLRQVLQFOXGLQJWKHSRWHQWLDOIRUDQGHIIHFWVRIPDQDJHPHQWLQWHUYHQWLRQV
Scientists involved: Christopher Armatas, Kellie Carim, Lisa Holsinger, Sean Parks, Katherine Zeller
The 1964 Wilderness Act and subsequent wilderness legislation identify wilderness as “an area where the
earth and its community of life are untrammeled by man” and “retaining its primeval character and influence.”
The Wilderness Act further directs that wilderness be “protected and managed so as to preserve its natural
conditions and which (1) generally appears to have been affected primarily by the forces of nature, with the
imprint of man’s work substantially unnoticeable; and, (2) has outstanding opportunities for solitude or a
primitive and unconfined type of recreation….”. Values related to both naturalness and wildness are central to
the wilderness concept.
However, managers and scientists have increasingly questioned the feasibility of maintaining naturalness in
wilderness. There is a growing awareness that (1) historical Indigenous land management practices often
produced the landscapes identified today as “wilderness”, and (2) Indigenous Knowledge can broaden
understanding of natural ecosystems. Contrary to earlier assumptions that natural ecosystems are stable and
self-regulating, scientists now know that natural ecosystems are highly dynamic; Indigenous Knowledge can
add richness to this understanding. Scientists also now know most of the world’s ecosystems, including the
most remote wilderness areas, have been modified to some extent by human activity. In light of increased
knowledge about historical and current human influence on wilderness areas, “naturalness”, as once thought
of, may no longer fully capture the evolving and expanding perspectives on wilderness values. Human
activities, including climate change, are altering wilderness ecosystems and therefore managers must decide
if intervention(s) may be appropriate.
Management decisions, both inside and outside wilderness areas can affect the structure and functioning of
wilderness ecosystems. Understanding the cascading effects of these decisions across spatial and temporal
scales can provide wilderness stewards knowledge about how management actions are influencing
wilderness character and help target passive management activities that promote biodiversity and protection
of sensitive species and ecosystem function across wilderness boundaries. Restoring and/or maintaining the
natural function of ecosystems, particularly in the face of climate change, may involve management
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interventions that create tradeoffs in wilderness qualities on different time scales. Understanding tradeoffs
between the costs and benefits of implementing management interventions, as well as the temporal scale of
impacts to wilderness character associated with management inside of wilderness, may help prioritize
whether, and if so, which, management interventions are necessary to preserve wilderness character for
future generations.
The Leopold Institute will develop an understanding about the effectiveness of and opportunities for
wilderness management interventions and other decisions, in the context of climate change and other drivers,
by addressing the following, overarching questions (see Fig. 4):
a) What is the spatial and temporal variation in management objectives and interventions across the NWPS?
b) How do wilderness stewardship decisions and practices affect wilderness character, visitor preference,
biodiversity, and ecosystem function? (Link to RPA1, RPA4 & RPA5)
c) What are the short and long-term social-ecological trade-offs (benefits and costs) of resisting, accepting, or
directing wilderness ecosystems in the context of climate change? (Link to RPA2)
53$5HOHYDQFHDQG,QFOXVLYLW\([SDQGRXUXQGHUVWDQGLQJRIZLOGHUQHVVUHOHYDQFHH[SHULHQFHV
LQFOXVLYLW\DQGXVHDPLGVRFLDOHFRORJLFDOFKDQJH
Scientists involved: Christopher Armatas, Lauren Redmore
The opening lines of the Wilderness Act state: “An Act to establish a National Wilderness Preservation System
for the permanent good of the whole people…”. Today, we have yet to meet that ideal. There remain varying
opportunities (or lack thereof) to access wilderness for people who were historically excluded from wilderness,
for example, Native Americans, people of color, immigrants and new Americans, people with disabilities, and
people who identify as LGBTQIA+. The study of diversity, equity, and inclusion in wilderness is especially
important when you consider the origins of wilderness in contrast to our increasingly diverse society.
There is a long history of forced removal of Native Americans and other people of color from lands that
became wilderness. Early romantic ideals of wilderness conceptualized a place devoid of humans, mostly in
the western United States, that is often inaccessible to all except the “rugged” individual—for most of recent
history, white, upper-class men. This, in part, is an artifact of who had political power, and who counted or
could vote at the time wilderness designations were made. Wilderness managers are clearly expected to
steward wilderness in such a way that opportunities are protected for all Americans; research to enable
achievement of this expectation is needed.
Further, shifts in demography, changes in technology, environmental changes, variation in uses, and an
emerging understanding of the traditional knowledge that shaped the environment settled by Europeans, all
bring opportunity and complexity to wilderness stewardship. Adding to the complexity and opportunity,
wilderness areas in Alaska, totaling over 57 million acres or just over half of the NWPS, are legislatively
mandated through the 1980 Alaska National Interest Lands Conservation Act as “inhabited wilderness,”
particularly as it relates to subsistence-use by rural residents.
We need a better understanding of the evolution of wilderness use and experience as well as improved
delivery of wilderness benefits. This includes temporal and spatial trends in use, how the experiences and
trends vary based on social-ecological factors, and the preferences, barriers, and incentives to wilderness
access, in particular for communities that have been historically excluded from and/or underserved with
respect to Federal wilderness. Improved information on how the demographics of society are changing and
how those changes impact the way people value and use wilderness play an emergent role in successful
wilderness stewardship and improving the relevancy of wilderness.
The Leopold Institute will advance knowledge around wilderness use, experience, and relevance relative to a
changing society by addressing the following, overarching research questions
(see Fig. 4):
a) What is the relevancy of wilderness to a diverse America, and how has that changed over time?
b) How do underrepresented and underserved communities define and engage with wilderness and what
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social-ecological factors affect their relationships with wilderness?
c) What is the impact of DEI wilderness programming, and how can wilderness managers increase inclusive
use of, and experience in, wilderness for historically excluded groups? (Link to RPA3)
d) How does the Alaska National Interest Lands Conservation Act interact with the Wilderness Act and affect
the wilderness use opportunity? (Link to RPA3 & RPA5)

53$6KDUHG6WHZDUGVKLS,PSURYHRXUXQGHUVWDQGLQJRIFRSURGXFWLRQDSSURDFKHVDQGDELOLWLHVWR
KDUPRQL]HPXOWLSOHNQRZOHGJHV\VWHPVWRZDUGPRUHLQFOXVLYHZLOGHUQHVVVWHZDUGVKLS
Scientists involved: Christopher Armatas, Kellie Carim, Lauren Redmore
Co-production brings together, in partnership, people with different knowledge, expertise, and experiences to
identify specific problems, to cooperatively define the scope and context of those problems, potential research
questions, and research methods, and to make scientific inferences and develop strategies to address those
problems. Co-production acknowledges the interdependence between fact and values, and builds investment
in knowledge and outcomes. It requires that all partners are willing to engage with humility, and that they are
open to ideas different than their own. Wilderness research and stewardship may benefit from participation of
multiple partners who are invested in problem development and improved outcomes, however such coproduced work is often challenging to put into practice given that partners have different life experiences,
values systems, worldviews, and areas of expertise.
Research and management decisions are often made without directly incorporating multiple worldviews.
Biocultural approaches to wilderness stewardship aim to consider the diversity of life in all its manifestations,
thereby acknowledging a plurality of worldviews and human-nature interactions. Such approaches are
particularly inclusive of different ways of knowing, including local ecological knowledge, cultural values,
traditional practices, and natural scientific knowledge. Harmonization of multiple ways of knowing through a
biocultural lens would increase our understanding of wilderness use, experience, importance, and the very
meaning of wilderness.
The Leopold Institute is committed to using a biocultural lens to co-produce wilderness stewardship with a
diversity of partners. This refers not only to our research partners, but to all the groups we asked to participate
in our partner engagement, including managers of wilderness, Indigenous tribes and communities, scientists,
policy makers, NGOs, interested publics, and others.
The Leopold Institute will advance knowledge around harmonizing multiple ways of knowing to support coproducing wilderness stewardship by addressing the following, overarching research questions (see Fig. 4):
a) How can western and Indigenous knowledge systems be harmonized to create a more inclusive and richer
understanding of wilderness character and improve best practices for wilderness research, stewardship, and
management interventions? (Link to RPA1, RPA2, RPA3 & RPA4)
b) How/what does co-produced stewardship look like, in practice? And, how can we leverage this
understanding to improve wilderness research, stewardship, and planning efforts? (Link to RPA1, RPA2,
RPA3, RPA4)
Staffing and Resources
Although the Leopold Institute remains largely staffed and funded by the Forest Service, Rocky Mountain
Research Station, its ultimate success as an interagency effort depends on the support provided by all
participating agencies. We continue to strive toward the vision of a fully interagency program that focuses on
the National Wilderness Preservation System with full applicability to and input from all four Federal
wilderness management agencies. Liaison with the partner agencies is coordinated through a Washington,
DC based, senior level, Interagency Wilderness Policy Council and a program-level Interagency Wilderness
Steering Committee (/coordinating group), as well as interactions with intra-agency wilderness management
and science committees. Base funding for Institute operations has been supplemented since 1994 by the
BLM, since 1999 by the FWS, and from 2014 to 2018 by the NPS. Project funding has been provided by the
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BLM, FWS, and NPS from national offices and/or individual field units. This section provides further details
related to staffing, funding, and facilities, and discusses what is needed to assure the Leopold Institute
remains a sustainable, interagency program.
Permanent staff at the Leopold Institute consists of the Institute Director, a Deputy Director, five Research
Grade Scientists, an Ecologist, and an Office Manager. These positions are all supported by USFS R&D base
funding. There is an annual, salary, cost recovery target of roughly 15%. This target must be met with external
funds, including base and project funds provided by our DOI partners. Demands for research in the areas of
our permanent staff expertise are greater than we can be responsive to. Similarly, we do not have adequate
staff to address the full suite of wilderness research needs that have been identified by the partner agencies.
Therefore, staffing is supplemented, as funding allows, by post doc, term, temporary, and student
appointments.
Staffing as of April 2022
Permanent:
Director, GS-15
Deputy Director, GS-14 (currently filled with a long-term detail)
Research Ecologist, GS-14, Fire Ecology/Landscape Ecology
Research Ecologist, GS-13, Aquatic Ecology
Research Biologist, GS-13, Wildlife Biology/Landscape Ecology
Research Social Scientist, GS-13, Diversity, Equity, and Inclusion
Research Social Scientist, GS-12, Conservation Social Science
Ecologist, GS-12, Geospatial Analyst
Support Services Specialist, GS-7
Post-Doc and Term (project funded):
Post-Doc, GS-11 (FS appointment), Climate Change
Post-Doc, (U Montana appointment), Landscape Connectivity, Crown of the Continent
Post-Doc, (ORISE appointment via PSWRS), Landscape Connectivity, Central Sierras
Staff Responsibilities by Research Priority Area (scientists, post-docs, and related positions included)
Problem 1 (Biodiversity conservation in an era of unprecedented change) - Christopher Armatas, Kellie Carim,
Kira Hefty, Lisa Holsinger, Eric Palm, Sean Parks, Lauren Redmore, Kathy Zeller
Problem 2 (Climate change and climate-disturbance interactions) - Christopher Armatas, Kellie Carim, Kira
Hefty, Lisa Holsinger, Eric Palm, Sean Parks, Lauren Redmore, Kathy Zeller
Problem 3 (Effectiveness of wilderness stewardship decisions, including management interventions) Christopher Armatas, Kellie Carim, Lisa Holsinger, Sean Parks, Lauren Redmore, Erana Taylor, Kathy Zeller
Problem 4 (Wilderness relevance, experiences, inclusivity, and use) - Christopher Armatas, Lauren Redmore
Problem 5 (Harmonizing multiple knowledge systems with a diversity of partners to co-produce stewardship
research) - Christopher Armatas, Kellie Carim, Lauren Redmore
While there remains a commitment by the partner agencies to jointly support the Leopold Institute, base
funding continues to come primarily from USFS Research and Development appropriations (see the following
funding history table). R&D funds remain inadequate to cover the Institute’s full operating expenses. As
mentioned above, there is an annual, salary “cost recovery” target of roughly 15%. This target must be met
with external funds, including base and project funds provided by our DOI partners. In addition, beyond
salaries covered at 85%, there are effectively no project/research support funds provided by the Forest
Service. This has been exacerbated by “Budget Modernization”. While there remains an urgent need for
increased parity in agency sponsorship of the Leopold Institute, DOI partner (BLM, FWS, and NPS) base and
project funds remain critical to short- and long-term success.
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/RRNLQJIRUZDUGWKHVHIXQGVZLOOFRQWULEXWHWRWKH,QVWLWXWH¶VDELOLW\WRLPSOHPHQWWKHUHVHDUFKSULRULW\DUHDV
RXWOLQHGLQWKLVFKDUWHUDQGWRPDLQWDLQUHOHYDQFHon behalf of the NWPS. In addition to any unit specific
research funding, nominally, the agencies provide $336K annually (FWS - $150K, NPS - $100K, and BLM
$86K) to the Institute.
Importantly, the research direction in this charter is endorsed by the IWSC and is heavily influenced by
wilderness stewardship priorities, as identified during multiple partner engagement activities in 2021. The
program charter codifies roles, relationships, and activities that have developed at the Institute over the
decades since its establishment and identifies a future program of work. It provides a guide for how we will
serve as a catalyst to bring diverse groups of scientists and managers together and pursue various
opportunities for the funding and staff support required to address the scientific needs of wilderness
stewardship. It is anticipated that the structure and direction outlined in this program charter will serve the
Leopold Institute for the next ten years.
Literature Cited
Millennium Ecosystem Assessment. 2005. Ecosystems and Human Well-being: Synthesis. Island Press,
Washington, D.C.
IPCC. 2021. Climate Change 2021: The Physical Science Basis. Contributions of Working Group 1 to the
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INTRODUCTION
The Aldo Leopold Wilderness Research Institute (hereafter Leopold Institute) is part of U.S.
Forest Service Rocky Mountain Research Station (RMRS), and an interagency, national research
facility located on campus at the University of Montana. The Leopold Institute is the only Federal
research group in the United States dedicated to development and dissemination of knowledge
needed to steward the 111-million acre National Wilderness Preservation System (NWPS), all
800+ units managed by two Departments and four agencies, from Puerto Rico to Alaska. The
mission of the Institute is advancing wilderness stewardship through transformational science.
We have a long history of conducting and sharing science in support of the NWPS, as well as
collaborating with management, tribal, academic, non-governmental organization (NGO),
community, and other partners within the U.S. and internationally.
In addition to being administered by the RMRS, the Institute works to address the wilderness
research needs of an Interagency Wilderness Policy Council (IWPC). This responsiveness is
defined by an interagency agreement among the United States Department of Agriculture
(USDA), U.S. Forest Service (USFS), and the Department of the Interior (DOI), Bureau of Land
Management (BLM), Fish and Wildlife Service (FWS), National Park Service (NPS), and U.S.
Geological Survey (USGS). Further, the Institute participates on an Interagency Wilderness
Steering Committee (IWSC) to ensure the its work is relevant to federal wilderness managers.
This program charter builds on the foundation of the Leopold Institute’s 1993 enabling charter,
1996 Strategic Plan, 2005/2008 Charter, 2007 External Peer Review Panel of the Forest Service
Wilderness Research Program Area, 2014 Wilderness Managers Survey, and 2020 Wilderness
Vision documents. Importantly, the research direction in this charter is endorsed by the IWSC and
is heavily influenced by wilderness stewardship priorities, as identified during multiple partner
engagement activities in 2021. The program charter codifies roles, relationships, and activities that
have developed at the Institute over the decades since its establishment and identifies a future
program of work. It provides a guide for how we will serve as a catalyst to bring diverse groups of
scientists and managers together and pursue various opportunities for the funding and staff support
required to address the scientific needs of wilderness stewardship. It is anticipated that the structure
and direction outlined in this program charter will serve the Leopold Institute for the next ten years.
The Program of Work, which identifies research priority areas and approaches to addressing those
priorities, will be revisited after five years.
ADMINSTRATIVE HISTORY
The information below provides a brief administrative history of the Leopold Institute and
introduces the documents that shaped that history and contain greater detail about the mission,
vision, goals, and objectives of the institute over the last 30 years. Each of these documents can be
found on the Institute’s interagency website (http://leopold.wilderness.net).
The Aldo Leopold Wilderness Research Institute was established in January 1993 through an
enabling Charter signed by the Chief and Deputy Chief for Research of the USFS. The Institute
was formed from the Intermountain Research Station’s Wilderness Management Research Work
Unit that had provided national leadership in wilderness recreation research since its establishment
in 1967. In recognition of the diverse array of wilderness stewardship challenges, the enabling
Charter stated that the Leopold Institute was “to obtain and provide information necessary to
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sustain wilderness resources in an ecologically and socially sound manner for the present and
future.” The rationale for establishing the Institute included advantages of aggregating expertise
from within and outside the agency, efficiency through partnerships and leveraging of funds, and
continuity through development of long-term studies and data sets. The initial emphasis was to
“address a full range of wilderness management issues,” including recreation and non-recreation
uses, physical, ecological, and social impacts on the wilderness resource, monitoring of the NWPS,
and developing information useful for wilderness management and education. The Leopold
Institute was to serve as a “model for integrated research and management to advance
understanding of the social, cultural, and ecological significance of wilderness and wildlands”
nationally and internationally. The 1993 enabling Charter continues to provide a foundation for the
Institute’s programs.
Initially, oversight of the Leopold Institute was assigned to the Washington Office (Staff Director
for Forest Inventory, Economics and Recreation Research), with administrative support provided
by the Intermountain Research Station in Ogden, Utah. In 1996, oversight responsibility was
reassigned to the Intermountain Research Station, which was later merged into the Rocky Mountain
Research Station.
In 1994, an Interagency Agreement (94-IA-052) signed by the USFS, BLM, FWS, NPS, and
National Biological Survey (later incorporated into the USGS) recognized the value to the
government and the public of cooperating in the development of “efficient and cost-effective
research… opportunities.” The IA specifically called for the agencies to cooperate in “the
development and implementation of the Institute.” It established the IWSC to “identify wilderness
management research, training and education needs…and other high priority wilderness and
wildland research topics.” This committee has continued to work with the Leopold Institute to
identify wilderness research priorities, provide liaison between the agencies, and pursue funding
opportunities.
In 1999, the federal agencies with wilderness management responsibilities (USFS, BLM, FWS,
NPS) established the Interagency Wilderness Policy Council, composed of senior, executivelevel managers from each agency to improve coordination and management of the NWPS. The
USGS participates as the science arm of the DOI. Among other responsibilities, the IWPC
addresses policy issues and concerns related to Congressionally designated wilderness areas.
Through interagency agreement (see the next paragraph) signed by agency directors, the IWPC
also provides oversight, in cooperation with Forest Service R&D, of the Leopold Institute. The
Leopold Institute provides briefings and updates to the council, regarding activities and
programs, on a regular basis.
Interagency endorsement of cooperative wilderness research was renewed in 2000 and 2005
through Memorandum of Understandings (2005: 04-MU-11132424-243) and in 2016 with an
Interagency Agreement (16-IA-11132455-211). These agreements recognized the benefits of the
Leopold Institute to the wilderness programs of the wilderness management agencies. These
endorsements also continued the IWSC to provide, among other support, “agency liaison,
advocacy, and strategic planning” input to the Institute.
In 1996, the Leopold Institute, in cooperation with the IWSC and Forest Service Research staff in
Ogden and Washington D.C., developed a strategic plan to provide strategic and programmatic
guidance to its operations. The plan recognized the various meanings and values of wilderness,
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the context within which wilderness exists in today’s world of changing environmental and
societal conditions, and the challenges faced by a dedicated wilderness research unit in a time of
government downsizing and limited fiscal resources. Development of the 1996 Strategic Plan
involved a thorough review of issues related to wilderness policy and management, the need for
science-informed decisions, and the most appropriate roles for the Leopold Institute. It outlined
both the research and application components of Institute programs and identified the highest
priority issues that would form the focus of initial efforts. The strategic plan and priority issues
identified therein were based on input received from a wide cross section of scientists and
representatives from the federal wilderness agencies and NGOs.
The 1996 Strategic Plan was a statement of what the Leopold Institute aimed to be, what it
proposed to do, how its programs would be accomplished, and what challenges must be faced in
doing so. The plan presented a model for interagency cooperation in the development and
application of research information necessary to assure the long-term sustainability of wilderness
resources and values. The plan continues to provide guidance for the Institute’s operations and
remains as applicable today as it was in 1996 as an overarching document explaining who we are
and what we are about. Much of the background text from that document was used in the 2005
Program Charter and has influenced this charter. Other details, including discussion of the context
within which the Leopold Institute’s programs have been developed (a shrinking base of
undeveloped land, increasing environmental threats, changing demographics and cultural diversity,
and other relevant societal trends), as well as the guiding values and principles, unique assets,
strategic challenges, and priority issues that have guided us, can be found in the 1996 Strategic
Plan.
The 2005 Program Charter codified roles, relationships, and activities that emerged in the first
decade after establishment of the Institute. The charter also established a mission, vision, roles, and
a program of work for a second decade of science. The 2005 charter included five broad areas of
focus based on wilderness manager priorities, whether similar work was being done elsewhere, and
the expertise of Institute staff at the time. The five research problem areas were:
(1) Inadequate understanding of recreation experiences and the impacts of recreation hamper
efforts to preserve and protect wilderness resources and experiences;
(2) Improved information is needed on how relationships between people and lands protected
for their wilderness values affect and are affected by management policies and actions;
(3) There is a need for improved information to guide the stewardship of fire as a natural
process in wilderness while protecting social and ecological values inside and outside
wilderness;
(4) There is a lack of adequate understanding of how wilderness stewardship is influenced by
the location of wilderness within larger ecological and social systems that extend beyond
wilderness boundaries; and,
(5) There is a need to improve the delivery and application of scientific knowledge and tools
pertinent to wilderness stewardship
A 2007 external peer-review was conducted by nationally recognized scientists and science
administrators that summarized the state of wilderness research in the Forest Service. This peerreview recommended three components of a crosscutting wilderness research program for the Forest
Service: 1) Science for wilderness - research to sustain wilderness character and to inform the
management and stewardship of the NWPS; 2) Wilderness for landscape sustainability - research on
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the contributions of designated wilderness areas to sustaining ecological processes, services, and
integrity of the larger landscape; and 3) Wilderness for science - research to understand the causes
and consequences of environmental change, minimally confounded by other influences. The review
also identified opportunities for further wilderness research program development within the Forest
Service. The Leopold Institute was noted as providing leadership on research focused on “science
for wilderness.” The review recommended a continued focus on this research with the support for
expanded funding and staff. Additionally, the review recommended the Institute expand its focus to
add the “wilderness for landscape sustainability” and “wilderness for science” research components.
It also recommended a strengthening of the Institute, so that it could assume greater responsibility at
a national level to advance a broader program of wilderness research.
A 2008 Addendum to the 2005 Charter clarified that the Institute’s role within the Rocky Mountain
Research Station should include “...coordination, facilitation, and integration of the full breadth of
wilderness relevant research carried out within the Science Programs of the [RMRS].” The
expanded role was responsive to the 2007 external peer review of Forest Service wilderness
research. While the addendum clearly articulated the priority focus of the Leopold Institute should
remain “science for wilderness” stewardship, it formally recognized that the Institute’s work
should be inclusive of science that addressed three complementary components of wildernessrelated science:
•
•
•

Science for wilderness
Wilderness for landscape sustainability
Wilderness for science

The five, focal research problem areas defined in the 2005 Charter remained unchanged. See
above.
In 2014, “A national survey of managers was developed to support interagency wilderness strategic
planning. The focus was on major challenges, perceived needs for science and training, and
accomplishments of 1995 Strategic Plan objectives. The survey was made available to managers at
the four federal agencies with wilderness management responsibilities: the [BLM, NPS, USFWS,
and USFS]. In spring 2014, responses were received from 368 managers. The highest ranking threat
perceived was 'lack of political and financial support for wilderness protection and management,'
followed by 'invasive species,' 'disconnected urban audiences' and 'adjacent land use and
management.' The greatest need for science-based information was 'public attitudes toward
intervention to adapt to climate change influences' and 'public attitudes toward ecological restoration
activities.' The majority of managers commonly perceived no or only slight accomplishment of
previous strategic plan objectives.” (Quotation from Results From the 2014 National Wilderness
Manager Survey, 2015. Gen. Tech. Rep. RMRS-GTR-336. Fort Collins, CO: U.S. Department of
Agriculture, Forest Service, Rocky Mountain Research Station. 96 p.)
Also, in 2014, “...more than 10,000 people gathered to commemorate the 50th anniversary of
America’s 1964 Wilderness Act and to envision the future of the nation’s protected landscapes. An
additional 1,200 people attended the National Wilderness Conference that year; 2020 Vision:
Interagency stewardship priorities for America’s National Wilderness Preservation System, was
signed by Directors of the BLM, NPS, USFWS, and USGS; and by the Chief of the USFS at the
conference. 2020 Vision charted an interagency path forward for wilderness stewardship and called
for development of an Implementation Plan of action.” Priorities for the 2020 Vision included:
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1. Complete wilderness character inventories across the NWPS using standardized interagency
protocols and institutionalize ongoing monitoring.
2. Foster relevancy of wilderness to contemporary society by inspiring and nurturing life-long
connections between people of diverse cultures and wilderness.
3. Strengthen commitment to, and support of, the Interagency Arthur Carhart National
Wilderness Training Center and the Interagency Aldo Leopold Wilderness Research Institute
to foster excellence in interagency leadership and coordination.
4. Conduct climate vulnerability and adaptation assessments across the National Wilderness
Preservation System to improve ecological resiliency across broad landscapes.
In 2019, the 2008 charter should have expired (per the previous ten-year approval). A one-year
extension was approved in 2019. At that time, the long-time director of the Leopold Institute
retired, and acting leadership guided the institution. Various aspects of a new charter were in
discussion, but no tangible progress had been made. Fortunately, in 2020, Forest Service R&D
decided that all charters set to expire before Sept 30, 2020, were to be extended for two years. The
current Institute charter, from 2008 (the charter that this document will supersede), now expires
September 30, 2022.
STRATEGIC DIRECTION
Vision
The vision of the Aldo Leopold Wilderness Research Institute is a world where science,
wilderness, and relationships between all people and wild lands thrive. Toward this end, we aspire
to be the premier institution for wilderness stewardship research, nationally and internationally. We
intend to be the focal point for scientists and managers from different disciplines and backgrounds
who seek to conduct, communicate, and learn about research that addresses the challenges of
wilderness stewardship, including the sustainability of ecosystems, and relationships between
people and landscapes, with wilderness characteristics.
Mission, Core Values, and Guiding Principles
The Leopold Institute is the only Federal research group in the United States dedicated to
development and dissemination of knowledge needed to steward the 111-million acre, NWPS, all
800+ units from Puerto Rico to Alaska. The Institute is committed to the core values of quality,
credibility, integrity, equity, and responsiveness to wilderness stewardship as a basis for all our
activities. Through science, outreach, and partnerships, we aim to be responsive to the needs of
wilderness managers and realize the Institute’s mission, advancing wilderness stewardship through
transformational science.
We are guided by the following principles that reflect our relationship with the Forest Service, as
well as our status as an interagency institute:
1. Maintain high professional standards and credibility for the research that we conduct and
facilitate.
2. Be responsive to the spirit and letter of laws and policies governing wilderness management,
7

3.
4.
5.
6.
7.
8.

and sensitive to the impacts and relevance of these laws and policies on different nations and
demographic groups.
Provide leadership for wilderness research at regional, national, and international levels.
Develop a research program from multiple perspectives including conducting science for
wilderness, leveraging wilderness for science, and studying wilderness in the context of
broader landscapes, while emphasizing research with broad applicability.
Strive to meet evolving information needs of wilderness managers, scientists, and
interested publics by obtaining their views on high priority issues.
Co-produce, communicate, and disseminate research, knowledge, and tools meaningful
for wilderness and broader resource stewardship and education.
Enhance research productivity and relevance by using diverse, creative, and collaborative
approaches and building partnerships for more equitable representation of perspectives
guiding wilderness stewardship.
Contribute to a creative, supportive, and generous work environment where dignity,
respect, trust, diversity, and fairness encourage a team approach.

Role of the Institute
The Leopold Institute provides a focal point for the research needs of scientists and managers,
from various disciplines and from across the country (and internationally), relevant to the
stewardship of wilderness. This work differs from a traditional USFS Research Work Unit in that
the Institute serves the science needs of four agencies (USFS, BLM, FWS, and NPS) in two U.S.
Departments (USDA, DOI). In addition to being administered by RMRS, because of its
interagency nature, the Institute is responsive to an Interagency Wilderness Policy Council and
coordinates with an Interagency Wilderness Steering Committee.

Additionally, the Institute brings together scientists from multiple disciplines (social and
biophysical) to work across administrative boundaries on issues that address the needs of
wilderness managers, and the NWPS specifically. Partnerships and collaborations between
scientists and managers as well as between agencies, tribes, universities, and NGOs are essential
to our role as a focal point for development, discussion, debate about, and dissemination of ideas
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related to the values and benefits of wilderness as well as the opportunities and challenges of
wilderness stewardship. The Arthur Carhart National Wilderness Training Center is a key partner
in these efforts.
Our emphasis on generating knowledge needed to improve the stewardship of wilderness
provides a focus that is unique among research groups within Forest Service R&D and more
broadly. In addition to providing science that supports wilderness policy and management
decisions, we help provide context for much of the science relevant to wilderness that is
developed by others. Our status as a Federal institute that receives support from multiple agencies,
and has strong working relationships with numerous partners, provides opportunities for
leveraging funds and expertise in ways that, together with our administrative ties to the Federal
land base, provides a strong competitive advantage over the dispersed expertise offered by other
science providers.
The Institute’s role as a focal point for a broad range of research and critical thought related to
management and policy issues and challenges of wilderness stewardship, requires coordination and
facilitation across the full range of ecological and social conditions and values that characterize
wilderness ecosystems and their use. We strive to bring together the various natural and social
science disciplines to provide multi- and inter-disciplinary approaches to vexing management
issues. We further recognize that wilderness stewardship must be addressed in the context of the
larger landscapes within which wilderness is located, including the larger ecological and social
systems outside wilderness that influence the condition and stewardship of wilderness. This
continued need to understand the relationships between wilderness and surrounding lands as well
as between the public and public lands, more generally, leads us beyond the historic focus of
wilderness research on threats and management actions that occur largely within wilderness
boundaries.
The Institute makes broad use of workshops, symposia, scientific exchanges, and other
cooperative arrangements to encourage and facilitate dialogue and collaborative approaches.
Lacking the staff and resources to address all the science needs of wilderness stewardship, we
continue to explore and expand opportunities for adjunct and other affiliate type arrangements
with scientists and managers from diverse disciplines and backgrounds that will further expand
our capacity to support wilderness research and science delivery needs.
The Leopold Institute’s programs emphasize both research and the delivery of research findings to
policy and management issues. These activities are accomplished with in-house, as well as
collaborative and partnership, programs.
Research:
The Institute provides leadership in conducting, supporting, facilitating, and delivering peerreviewed, scientifically rigorous research, which forms the core of the Leopold Institute’s
activities. The Institute's research staff conducts, coordinates, facilitates, and shares innovative
research that improves basic understanding of wilderness resources and values, and their effective
stewardship. Deliberate engagement and partnership with the management and broader
stewardship community assures that information produced is applicable and responsive to the
current and future needs and priorities of wilderness managers. The scientific expertise of the
Institute’s staff is coordinated and leveraged with that of partner agencies, universities, tribes, and
other entities to produce state-of-the-art knowledge about wilderness resources and the human uses
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and values associated with those resources. In addition to basic and applied research, the Institute
produces practical syntheses, thought pieces, and decision support tools, such as monitoring
protocols, models, and frameworks helping managers and policy makers address difficult issues.
These products are produced through in-house, cooperative, and contracted studies.
Science Delivery:
The dissemination of research findings is arguably the most critical part of our work at the
Leopold Institute. Accordingly, the delivery of scientific information has been a priority of the
Institute since its inception. Research conducted and supported by the Leopold Institute is
presented at meetings, conferences, and workshops (with scientists and managers), and is
published in scientific journals, agency publications, and in symposia and workshop proceedings.
In addition, scientists at the Institute facilitate wilderness science and its dissemination of findings
by serving as: consultants, reviewers, and editors for journals; members of management and
scientific committees; organizers and chairs for symposia and conferences; affiliate university
faculty; and members of boards and committees for professional societies. These external
activities reflect the professional stature of the Leopold Institute, its staff, and that of the Rocky
Mountain Research Station.
In 1999, RMRS, BLM, and FWS funding enabled the Institute to hire a full-time Research
Application Specialist, and begin development of a dedicated Research Application Program. For a
variety of reasons, that program sunsetted in 2009. The (re-)establishment and successful
operation of a science communication/delivery program remains a critically important, top
priority at the Institute, as described in the priorities for additional funding section, below. A
science delivery program would complement and amplify the outreach efforts of Institute scientists
and serve as a deliberate and regular bridge between scientists and managers. Also, the Carhart
Training Center has the potential to be a key partner with respect to science delivery. Science
delivery activities would include synthesizing and communicating information about research
findings relevant to wilderness issues, identifying information gaps by working closely with
managers across the NWPS, and distributing information about research products tuned to the
unique needs of myriad end-users. In order to tune delivery of information for specific needs and
users, the program would strive to better understand barriers to, and develop improved approaches
for, effective knowledge exchange. Research conducted at the Leopold Institute would be a priority
for science delivery, and other work pertinent to wilderness policy and management, but
conducted outside the Institute, would be integrated into science delivery efforts. Expanded
coverage of research conducted by others in the wilderness research community remains a high
priority, but it is wholly dependent on permanent establishment of a science delivery program and
position.
Collaboration and Partnerships:
To accomplish its mission, the Leopold Institute depends on collaboration and partnerships with a
wide variety of individuals and organizations. First and foremost, we work closely with the science
and management staffs of the four federal agencies with wilderness management responsibilities to
identify information needs and priorities, develop and conduct research programs and projects, and
deliver research findings relevant to management and policy issues. Collaboration and partnerships
with federal wilderness managers are critical to the Institute’s ability to be responsive to
management needs. The expertise of Leopold Institute staff is widely recognized and regularly
called upon by managers, planners, and policy makers of the wilderness agencies as well as by
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international and non-government organizations. In turn, Institute scientists are frequent and active
participants in a wide variety of management forums, including committees, workshops, and
training courses. The pervasive influence of knowledge developed by Institute scientists and
support staff is apparent from the use of this information in the standard textbook on wilderness
management, as well as on Wilderness Connect (https://wilderness.net/) and in management
programs, agency planning documents, and interagency training courses offered through the Arthur
Carhart National Wilderness Training Center. Information provided by the Institute on its
interagency website (http://leopold.wilderness.net) and through distribution of its publications is
regularly used by field level wilderness managers, as well as those interested in wilderness
planning and policy. These contributions have, in part, resulted from the support provided to the
Leopold Institute by the four federal wilderness management agencies.
Cooperative activities at the Institute include exchange programs, support of visiting experts,
sponsorship of lectures, workshops, and symposia, and staff involvement in other professional
activities, collaborations, and societies. Scientific collaboration with the many other scientists that
conduct wilderness relevant research is particularly important. For example, Leopold Institute
scientists conduct cooperative research with agency and other scientists located at research stations,
in national parks, at universities, and in regional science centers. Partnerships and collaborative
research with scientists at academic, tribal, and other institutions also play a critical role in the
Leopold Institute’s success. The University of Montana and its Wilderness Institute, which is colocated with the Leopold Institute, is a particularly valued university partner in that they provide
scholarly contributions to wilderness discussions, connect Leopold scientists with other world-class
wilderness scientists (quite literally, across the parking lot), and facilitate an opportunity to
disseminate wilderness-relevant science directly to the next generation of wilderness managers, the
students.
Coordination with other scientists working on wilderness issues, or simply working in wilderness,
is important both to encourage others to fill needs that the Leopold Institute can’t address and to
assure that all available information relevant to wilderness stewardship is available to those who
might need the information. Further, recognition of the special role that wilderness and similarly
protected areas play in the ecological, economic, and social fabric of the global environment,
together with what can be learned from the exchange of information about issues and experiences
in other environments and cultures, requires that we continue looking beyond national boundaries
for collaboration and partnership. International collaboration with scientists and managers will
remain an important part of the Leopold Institute’s programs.
PROGRAM OF WORK
Problem Selection and Justification
“I am glad I will not be young in a future without wilderness” – Aldo Leopold
In addition to partner input, several realities are driving the program of work described below. Our
planet faces large-scale losses in biodiversity and associated ecosystem function, consequences of a
changing climate, and a rapidly evolving and increasingly diverse society, to name only a few.
Through these changes, wilderness areas, the most environmentally protected public lands in the
11

United States, remain extremely valuable because they provide long-term protection of wild lands
despite social and ecological changes.
The Leopold Institute was established in 1993 to serve as a “model for integrated research and
management to advance the understanding of the social, cultural, and ecological significance of
wilderness and wildlands.” The Institute’s work is applicable to Congressionally designated
wilderness as well as other areas with wilderness characteristics throughout the United States and
beyond. As we consider a future wilderness research program of work, it is essential to remember
that wilderness designation is overlayed upon the homelands of Indigenous Americans.
Consequently, wilderness is important to many people as part of our collective past, present, and
future. Wilderness is not only part of our national story; it also provides myriad benefits to
Americans from spiritual renewal and recreation opportunity, to clean air and water, habitat for
plants and wildlife, and food and economic security.
The importance of wilderness and similarly protected wildlands to society was clearly recognized
in the 2015-2020 Forest Service Strategic Plan. The national goals of providing resilient and
adaptive forest and grassland ecosystems in a changing environment; social, economic, and
environmental benefits to people; and improved natural resource decision-making all apply to the
preservation and stewardship of wilderness. In addition, the RMRS Strategic Priorities of
disturbance ecology, human-landscape interactions, and resilient landscapes are all supported by
the program of work described below. As an interagency organization, the Leopold Institute also
recognizes the wilderness stewardship needs of all federal agencies managing wilderness; the
USFS, BLM, FWS, and NPS. Through a partner engagement process that included all wilderness
management agencies, as well as other key partners at home and internationally, we developed a
program of work that will address key wilderness research needs for each agency and a broader
wilderness stewardship community.
Developing a science charter through partner engagement:
Developing a science charter (/strategic plan) for the Leopold Institute was a complex task, because:
(1) science needs relevant for effective stewardship of the interagency NWPS are diverse and
expansive; (2) identifying priority needs requires consideration of agency and other partners’ needs,
guiding policy for Institute scientists, and the knowledge and opinions of a diverse range of
wilderness stewards and interested parties, nationally and internationally; and (3) the capacity to
pursue science needs is finite and influenced by the expertise and size of current Institute staff.
Outlined below is the process we followed to engage a broad wilderness community to gather
diverse input regarding priorities for our next ten years of wilderness stewardship research. The
backbone of our partner engagement was a social science, public engagement process. The approach
applied Q-methodology to develop an understanding of priority science needs based on input from a
broad range of partners. Q-methodology (Armatas et al. 2018; Watt and Stenner 2021, Brown 1980)
involves a rank-ordering exercise, known as the Q-sort, which obtains insight into the values and
preferences held by participants about a topic of interest (Steelman and Maguire 1999). For our
science planning, this method provided a structured and statistically rigorous approach to understand
perspectives on the wilderness research needs of partners who participated in the process.
Specifically, it required partners to rank research priorities based on their professional and personal
experiences. Because Q-methodology requires participants to make tradeoffs (i.e., research topics
are prioritized relative to one another), it was particularly useful to planning since the Institute has
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finite resources, and therefore cannot address all the research topics that may be important or of
interest to our many partners. The approach does not aim to measure the prevalence of any
viewpoint (although this can be determined from partner input), and instead aims to explore and
identify differing perspectives, which can be thought of as lines of discourse in a conversation. The
statistical analysis applied resists a central tendency of opinion by exploring a limited number (often
3-5) of shared viewpoints. Q-methodology uses purposeful sampling to identify a group of
participants who are likely to capture the diverse range of opinions around a topic. Participants then
complete a sorting exercise (called the ‘Q-sort’), whereby 25-50 statements are arranged along a
quasi-normal distribution from highest to lowest priority.
Our problem selection process, leveraging Q-methodology, had seven key steps:
1. We developed a “universe” of potential research questions, called a “research concourse”,
based on previous science planning efforts, literature, and knowledge of Institute scientists and
staff. Our research concourse consisted of 178 potential research questions.
2. We then shared broadly with partners (nationally and internationally) an opportunity to
provide feedback on the research concourse and add other important research questions that
may be missing. This partner engagement pushed the list of potential research needs to over
200 questions.
3. Next, we distilled the concourse of 200+ research needs into a ‘Q-set’, which is a tractable
set of statements that broadly represent the ideas in the concourse. This effort generated 31
integrated research topics or areas (Table 1) for prioritization.
4. A broad group of partners (again, nationally and internationally) were then invited to
prioritize the integrated research topics, based on their own needs, using a web application.
Additionally, partners provided information about demographics, including affiliation and
identified role.
5. The prioritized needs (Q-sorts), across 175 respondents, were analyzed using factor analysis,
which yielded three typified perspectives that captured the broad range of opinions on the
rankings of wilderness research priorities. The 175 responses included 35 NPS, 33 BLM, 29
USFS, 17 Tribes, 15 FWS, 35 University, and 11 Other respondents.
6. We then conducted five public workshops with partners to share results to date, and to
understand the nuances and context within the typified perspectives. During the workshops, we
presented the three perspectives, and asked partners: (1) do any of the perspectives resonate
with you, and if so, which one(s); (2) why do the perspectives resonate with you, and/or what is
your reasoning for prioritizing the research topics as you did; and, (3) what might you name the
three perspectives? In total, 33 people attended the workshops from the BLM, EPA, USFS,
NPS, Arthur Carhart National Wilderness Training Center, state governments, universities, and
non-governmental organizations. Those attending spanned a variety of roles, including science
leadership, communications and outreach, wilderness program management, and unit-level
oversight (e.g., superintendents).
7. Finally, Institute scientists reviewed research topics not in the top 15 priorities (from the
partner engagement effort) to determine if other topics, based on their expertise and current
research, should be considered in the new charter.
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Table 1: Integrated research topics used for partner prioritization. Partners were asked to rank the
importance of each topic from highest to lowest priority (see Figure 1).
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Wilderness as a control to understand the effects of management actions outside of wilderness
Wilderness to understand ecosystem resources (e.g., fire, water, plants) relatively free of modern
anthropogenic effects
The influence of wilderness on people's view of nature (e.g., does wilderness foster pro-environmental
behavior)
Diversity, equity, and inclusion in wilderness (e.g., impacts of laws, regulations and policies on DEI)
The wilderness experience (e.g., therapeutic benefits) and visitor preferences (e.g., noise, permit
systems)
The relationships between wilderness-managing agencies, and the public (e.g., how to build trust)
Opportunities/challenges of special provisions in wilderness (e.g., commercial uses) and emerging issues
(e.g., mountain biking)
Disturbance in wilderness (e.g., social-ecological effects of wildfire; effects of climate on disturbance
events)
The unique value and needs of wilderness in Alaska (e.g., ANILCA; accelerated climate impacts)
Technology in wilderness (e.g., the role technology plays in defining the wilderness experience)
Integration of multiple knowledge/value systems (e.g., indigenous knowledge) and opportunities for comanagement
Opportunities/challenges for developing partnerships for shared stewardship of wilderness
Influences/limitations of wilderness governance (e.g., effect of formalizing wilderness character
monitoring)
Ecological interventions (i.e., trammeling) in wilderness (e.g., prescribed fire; removal of invasive
species)
Management of cultural (e.g., pictographs) and paleontological (e.g., dinosaur fossils) resources
Trends in wilderness use (e.g., recreational and other uses of wilderness through time)
Conflict between different uses and/or user groups (e.g., stock users and hikers)
Supporting inventory and monitoring (e.g., refining indicators of wilderness character; long-term
vegetation change)
Impacts of wilderness use on ecological resources (e.g., dogs on wildlife; pack animals on invasive
species)
Approaches to mitigate and restore ecological resources impacted by recreation or other wilderness
activities
Wilderness for critical life support systems (e.g., public water supplies; air quality; pollination; carbon
storage)
Wilderness for biodiversity conservation (e.g., habitat connectivity; wilderness as refugia)
The relationship between wilderness and nearby communities (e.g., economic and population growth
impacts)
Opportunities/challenges of expanding wilderness designation (e.g., understanding public support for
more wilderness)
Cumulative impacts of environmental (e.g., pollution) and social stressors (e.g., influence of social
media) on wilderness
Effects of climate change in wilderness
Translating wilderness research for sharing with diverse users, partners, and the public
Evaluating the effectiveness of knowledge transfer (e.g., wilderness science and outreach efforts)
Challenges/opportunities to managing Wild and Scenic Rivers (e.g., understand uses, trends, and needs)
Evaluating the effectiveness of stewardship and management of wilderness (e.g., are invasive species
treatments working
The influence of definitions/language (e.g., ‘wilderness’, ‘wild’, ‘naturalness’) on the wilderness concept
and management
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Table 2. The rankings (by mean) of priority research topics including input from all participating partners (n = 175). ** indicates the top 15
research priorities from our partner engagement. Bold indicates research priorities the Leopold Institute proposes to address through five
integrated Research Priority Areas.
Research topic Max
**Wilderness for biodiversity conservation 4
**Ecological interventions in wilderness
4
**Effects of climate change in wilderness 4
**Integration of multiple knowledge/value systems and opportunities for co-management
4
**Disturbance in wilderness 4
**Approaches to mitigate/restore ecological resources impacted by wilderness activities
4
**Evaluating the effectiveness of stewardship and management of wilderness 4
**Supporting inventory and monitoring
4
**Wilderness for critical life support systems 4
**Wilderness to understand ecosystem resources relatively free of modern anthropogenic effects 4
**Trends in wilderness use 4
Cumulative impacts of environmental and social stressors on wilderness 4
The relationship between wilderness and nearby communities
4
Impacts of wilderness use on ecological resources 4
Wilderness as a control to understand the effects of management actions outside of wilderness 4
**Diversity, equity, and inclusion in wilderness
4
**Opportunities-challenges of special provisions in wilderness and emerging issues 4
Opportunities-challenges for developing partnerships for shared stewardship of wilderness 4
**The influence of wilderness on people's view of nature
4
Conflict between different uses and/or user groups 4
**The wilderness experience and visitor preferences 4
Translating wilderness research for sharing with diverse users, partners, and the public 4
Opportunities-challenges of expanding wilderness designation
4
Management of cultural and paleontological resources
4
The relationships between wilderness-managing agencies, and the public
4
Influences/limitations of wilderness governance
4
Technology in wilderness
4
Challenges-opportunities to managing Wild and Scenic Rivers
4
Evaluating the effectiveness of knowledge transfer
4
The influence of definitions/language on the wilderness concept and management 4
The unique value and needs of wilderness in Alaska
4

Min Median Mean
-4
2
1.571
-4
2
1.171
-4
1
1.091
-4
1
0.966
-4
0
0.943
-4
1
0.846
-4
1
0.657
-4
1
0.651
-4
0
0.44
-4
0
0.32
-4
0
0.257
-4
0
0.223
-4
0
0.063
-4
0
0.006
-4
0
-0.01
-4
0
-0.01
-4
0
-0.03
-4
0
-0.14
-4
0
-0.2
-4
0
-0.22
-4
-1
-0.35
-4
0
-0.4
-4
-1
-0.54
-4
-1
-0.6
-4
-1
-0.66
-4
-1
-0.71
-4
-1
-0.76
-4
-1
-0.86
-4
-1
-1.03
-4
-2
-1.29
-4
-2
-1.31

Results from Q-sort partner engagement:
We observed trends across all participants (n = 175) 1, and more specifically by affiliation, region,
and identified role. Across all participants (including all agencies, organizations, and countries), the
research topic with the highest priority (on average) was “Wilderness for biodiversity conservation”
(mean = 1.571), and the research topic with the lowest priority was “The unique value and needs of
wilderness in Alaska” (mean = -1.314) (Table 2). The possible range of scores for a research topic
was -4 (lowest priority) to +4 (highest priority); it is important to note that every research topic had
a maximum value of 4 and a minimum value of -4, which indicates that every research topic was
ranked the highest priority for a respondent and the lowest priority for another respondent (Table 2).
We also observed some geographic trends. For example, Alaska respondents, unsurprisingly ranked
“The unique value and needs of wilderness in Alaska” as the third highest importance research
topic, versus the collective, which ranked this topic as the lowest priority (as noted above).
The participants were selected using a purposeful or convenience (not random) approach. Therefore, trends and
priorities of the full sample should be interpreted within the context of the sample only, and not the general population.
For example, while “wilderness for biodiversity conservation” was, on average, the highest priority of the sample, it
cannot be asserted that the same conclusion applies to the population of all ALWRI partners; it is limited to “the people
in the room”, those that provided input into the process.
1
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Analyzing the partner input, we identified that research priorities generally organized into three
groups, with little overlap between the groups. That is, there were three primary perspectives
(typified responses) that emerged from the input, where everyone within a given perspective
responded similarly (with some variation) to one another. The three perspectives were ultimately
labeled: Perspective 1 - Societal, Perspective 2 - Ecological, and Perspective 3 - Managerial, since
the types of questions that had the highest priority in each group were largely societal, ecological, or
managerial, respectively, in nature (Figs. 1a, 1b, 1c). We observed trends across perspectives that
aligned with respondents’ identified role (Figs. 2a, 2b, 2c, 2d). For example, respondents who
identified as “managers” fell strongly along Perspective 3- Managerial. These results are also
consistent with overall trends in importance of research priorities (Comparing Fig 1 to Table 2).
Figure 1. Research topics “perspectives” as defined by factor analysis, i.e., typified partner responses.
a) Perspective 1 has societal topics ranked highest,
b) Perspective 2 has ecological topics ranked highest, and
c) Perspective 3 has managerial topics ranked highest.

a) Perspective 1 - Societal
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restore
ecological
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Research framing/integration:
Leveraging the five highest research priorities from each perspective (Fig. 1), along with the five
highest priorities, on average, from each of the NWPS management agencies and Tribal
respondents, we identified the 15 highest priority research needs (research topics). In turn, Leopold
Institute scientists identified which of the top 15 priorities they could address based on expertise and
opportunity. Eleven of the top 15 priorities were integrated to create five research priority areas
(RPAs). These 11 priorities are identified below, within each RPA. The five RPAs also integrate
three additional research topics (‘Wilderness as a control to understand the effects of management
actions outside of wilderness’, ‘Opportunities/Challenges for developing partnerships for shared
stewardship of wilderness’, and ‘The unique value and needs of wilderness in Alaska (e.g. ANILCA;
accelerated climate impacts)’) not identified in the top 15 priorities, for a total of 14 research topics
(out of 31 considered) addressed in the RPAs. Collectively, the RPAs capture both perspective
(typified response) priorities and raw (based on source data average) priorities (Fig. 3) and provide
the foundation upon which the Leopold Institute science charter is developed.
As derived from our partner engagement, priorities include research that speaks to the managerial,
ecological, and social aspects of wilderness and wilderness stewardship. While there is obvious
benefit in both basic and applied science, the work of the Leopold Institute (a research institution
within, and supporting, Federal land management agencies) leans toward applied research that
supports stewardship of the NWPS. Wilderness stewardship is complex and wilderness areas are
part of the larger social, cultural, political, and ecological landscapes in which they exist. In
addition, the benefits, values, threats to, and stewardship of wilderness commonly have social and
ecological opportunities and consequences both within and outside of wilderness. Therefore, we
strived to develop broad RPAs that have an inter-disciplinary focus, that are inclusive of managerial,
ecological, and social perspectives, and that address the three foundational tenets of the previous
charter: science for wilderness, wilderness for science, and wilderness in a landscape content.
It is our intent to focus most of our research, most of the time on the wilderness RPAs identified
below. However, it must be recognized that emergent needs and funding availability (or lack
thereof) may influence the Institute’s research efforts. Forest Service R&D requires annual review
of program RPAs. Therefore, consideration of other, wilderness thematic needs will occur at those
annual reviews.
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Figure 2. Scatterplots of individuals z-scores from Q-methodology factor analysis along the three
typified perspectives grouped by self- identified role as: a) managers, b) policy makers, c)
scientists and researchers, and d) interested public.
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Approach to Problem Solution
We will address the following five Research Priority Areas inclusive of priority partner needs and
perspectives (Fig. 3). These RPAs will form the basis of most of the Institute’s research, most of the
time, and are linked to each other through overlapping research questions (Fig. 4).
1. Biodiversity Conservation: Develop an understanding of the values, opportunities, and
challenges for wilderness to support biodiversity conservation in an era of unprecedented
change.
2. Climate Change and Disturbance: Improve knowledge about the impacts and consequences
of climate change and climate-disturbance interactions, including wildland fire, relevant to
wilderness stewardship.
3. Stewardship Effectiveness: Examine the effects and effectiveness of wilderness stewardship
decisions, including the potential for and effects of management interventions.
4. Relevance and Inclusivity: Expand our understanding of wilderness relevance, experiences,
inclusivity, and use amid social-ecological change.
5. Shared Stewardship: Improve our understanding of co-production approaches and abilities
to harmonize multiple knowledge systems toward more inclusive wilderness stewardship.

Figure 3. The Leopold Institute Research Priority Areas, as identified through the partner
engagement process and the influence of partner priorities and perspectives on those RPAs. The
width of the lines indicates the influence of each perspective (based on additive z-scores, from the
Factor Analysis) and partner priority (based on mean ranking) to each RPA.
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Figure 4. Linkages (arrows) between research questions within the Leopold
Institute Research Priority Areas (see Figure 3). RPAs with linkages have
research questions that are interconnected. Thicker arrows represent multiple
research questions within an RPA that connect with another RPA.

RPA1: Biodiversity Conservation - Develop an understanding of the values, opportunities, and
challenges for wilderness to support biodiversity conservation in an era of unprecedented
change - includes ‘Wilderness for biodiversity conservation’, ‘Wilderness to understand ecosystem
resources relatively free of modern anthropogenic effects’, and ‘Wilderness for critical life support
systems’ (see Table 1).
Scientists involved: Christopher Armatas, Kellie Carim, Lisa Holsinger, Sean Parks, Lauren
Redmore, Katherine Zeller
Biodiversity is essential for the functioning of ecosystems and the ability for people to thrive. The
Millennium Ecosystem Assessment (2005) highlighted the consequences of loss of biodiversity as
well as the degradation of ecosystem functionality. The improved capability in predicting the
consequences of changes in drivers for biodiversity and ecosystem function, with improved
measures of biodiversity, would aid wilderness management decision-making at all levels.
Therefore, the conservation of biological diversity (including genetic, species, biological
communities, ecosystems, processes, and landscapes) has become an increasingly important goal
globally, and specifically for many protected areas, including wilderness. The many potential
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indirect effects of human activities aside (e.g., deposition of contaminants), wilderness can provide a
particularly valuable setting for biodiversity conservation because of the limited, direct human
impacts on species and their habitats.
Areas designated as wilderness (the NWPS within the U.S., and IUCN Category Ib, internationally)
receive a strict form of protection. Wilderness areas are often assumed to promote and protect
biodiversity by providing safe havens, or refugia, for animals and plants. These assumptions need to
be tested. Wilderness may be particularly important for species of conservation concern under
increasing environmental stress. If protected and connected by corridors, wilderness could help to
mediate the effects of fragmentation and climate change, to allow for the natural flow of ecological
processes, and maintain gene flow and species viability.
In addition, climate change has the potential to cause large shifts in the presence and composition of
species in wilderness. In addition to ecological ramifications of these shifts, there may also be wideranging impacts on the human communities that rely on natural resources. We can expect that many
wilderness areas will lose or gain species as climate-induced range shifts unfold. This topic is
further addressed in RPA2 Climate Change and Disturbance.
Wilderness areas provide an opportunity to investigate what may be the best-case scenario for
species persistence, maintenance of biodiversity, and ecosystem function in an era of unprecedented
change. Understanding the patterns of biodiversity across and among wilderness and similarly
protected areas, the mechanisms underlying the persistence of biodiversity in a wilderness setting,
the effects of wilderness management on biodiversity and natural resource-dependent people, and
the limitations of wilderness designations to protect biodiversity are critical research needs for the
effective stewardship of biodiversity.
The Leopold Institute will advance wilderness-relevant biodiversity conservation knowledge across
multiple temporal and spatial scales by addressing the following, overarching research questions
(see Fig. 4):
a) How well does the NWPS cover the diversity of ecoregions and ecosystems within the U.S. and
where are key areas of ecological importance that remain unprotected?
b) Are wilderness and protected areas sufficiently large, distributed, and connected to support longterm viability of biodiversity and critical (human) life support systems?
c) What are the benefits and limitations of wilderness for supporting fish and wildlife biodiversity
and related human uses (e.g., subsistence)? (Link to RPA4)
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RPA2: Climate Change and Disturbance - Improve knowledge about the impacts and
consequences of climate change and climate-disturbance interactions, including wildland fire,
relevant to wilderness stewardship - includes ‘Effects of climate change in wilderness’,
‘Disturbance in wilderness’, and ‘Wilderness as a control to understand the effects of management
actions outside of wilderness’ (see Table 1).
Scientists involved: Christopher Armatas, Kellie Carim, Lisa Holsinger, Sean Parks, Lauren
Redmore, Katherine Zeller
Average Earth surface temperature has risen about one degree Celsius since the late 19th century,
driven largely by increased carbon dioxide emission and other human activities. Human influence
has warmed the climate at a rate that is unprecedented in at least the last 2000 years, with most of
the warming occurring in the past 40 years (IPCC 2021). Climate change affects ecological systems
via direct impacts such as drought and glacial melt, as well as indirectly through changes in
disturbance regimes. The protection of landscapes relatively free from direct alteration by modern
development, such as wilderness, may buffer impacts of climate change. This buffering capacity
could be localized, as wilderness provides refuge for climate sensitive species. It may also be
broadscale with benefits to society outside wilderness boundaries, such as water retention that
buffers floods and drought and carbon storage. In addition, wilderness has the potential to provide a
reference point, or research control, for understanding how changes in broad-scale drivers affect
landscapes that are both less and more impacted by modern development.
Climate change is resulting in increases in area burned by wildland fire, which is arguably the most
pervasive/prevalent disturbance agent affecting both wilderness and non-wilderness. Recent
wildfires across the globe are thought to have burned in a manner that is considered
“uncharacteristically severe” compared to fires that burned in past centuries. As wildfire
increasingly threatens ecosystem sustainability and communities broadly, lessons learned from fire
in wilderness may help more effectively understand and manage fires outside of wilderness.
Climate change has, and will continue to have, implications for people’s experiences in wilderness
and other wild lands. The impact of a changing climate on how people interact with wilderness
resources is likely to be significant. The social impacts of climate change on wilderness spans a
diversity of people, economies, and values. For example, peak season and travel patterns could be
affected, as well as recreation opportunities, cultural resources, and distribution of fish and game
species. Furthermore, it is unclear how climate change will impact different groups of people
disproportionately when wilderness is, for instance, traditional homelands of Native Americans, a
place to connect to the natural world for urban Americans, and a hazard to forest-proximate
residents concerned about wildfire.
Understanding how climate change will impact wilderness ecosystems, as well as people’s
relationships with wilderness, can provide stewards with the knowledge and feasibility of potential
adaptation approaches. Increasing wilderness-relevant climate change knowledge can inform best
practices for stewardship of wilderness recreation, help us understand the relevance of wilderness
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for broader society, and ultimately may promote the preservation of wilderness areas in general.
The Leopold Institute will advance knowledge related to climate change, disturbance, and
wilderness by addressing the following, overarching research questions (see Fig. 4):
a) How do climate change and climate-mediated disturbances, such as fire, affect biodiversity,
ecosystem processes, and connectivity in wilderness? (Link to RPA1)
b) How does wilderness contribute to a broader understanding of the effects of climate change and
climate-disturbance interactions, on landscapes, ecosystems, and people?
c) Do wilderness areas serve as climate refugia and/or steppingstones for biodiversity at multiple
scales and if so, how? (Link to RPA1)
d) How will climate change affect human-nature relationships within the wilderness context? (Link
to RPA4)
RPA3: Stewardship Effectiveness - Examine the effects and effectiveness of wilderness
stewardship decisions, including the potential for and effects of management interventions includes ‘Evaluating the effectiveness of stewardship and management of wilderness’ and
‘Ecological interventions in wilderness’ (see Table 1).
Scientists involved: Christopher Armatas, Kellie Carim, Lisa Holsinger, Sean Parks, Katherine
Zeller
The 1964 Wilderness Act and subsequent wilderness legislation identify wilderness as “an area
where the earth and its community of life are untrammeled by man” and “retaining its primeval
character and influence.” The Wilderness Act further directs that wilderness be “protected and
managed so as to preserve its natural conditions and which (1) generally appears to have been
affected primarily by the forces of nature, with the imprint of man’s work substantially
unnoticeable; and, (2) has outstanding opportunities for solitude or a primitive and unconfined type
of recreation….”. Values related to both naturalness and wildness are central to the wilderness
concept.
However, managers and scientists have increasingly questioned the feasibility of maintaining
naturalness in wilderness. There is a growing awareness that (1) historical Indigenous land
management practices often produced the landscapes identified today as “wilderness”, and (2)
Indigenous Knowledge can broaden understanding of natural ecosystems. Contrary to earlier
assumptions that natural ecosystems are stable and self-regulating, scientists now know that natural
ecosystems are highly dynamic; Indigenous Knowledge can add richness to this understanding.
Scientists also now know most of the world’s ecosystems, including the most remote wilderness
areas, have been modified to some extent by human activity. In light of increased knowledge about
historical and current human influence on wilderness areas, “naturalness”, as once thought of, may
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no longer fully capture the evolving and expanding perspectives on wilderness values. Human
activities, including climate change, are altering wilderness ecosystems and therefore managers
must decide if intervention(s) may be appropriate.
Management decisions, both inside and outside wilderness areas can affect the structure and
functioning of wilderness ecosystems. Understanding the cascading effects of these decisions
across spatial and temporal scales can provide wilderness stewards knowledge about how
management actions are influencing wilderness character and help target passive management
activities that promote biodiversity and protection of sensitive species and ecosystem function
across wilderness boundaries. Restoring and/or maintaining the natural function of ecosystems,
particularly in the face of climate change, may involve management interventions that create
tradeoffs in wilderness qualities on different time scales. Understanding tradeoffs between the
costs and benefits of implementing management interventions, as well as the temporal scale of
impacts to wilderness character associated with management inside of wilderness, may help
prioritize whether, and if so, which, management interventions are necessary to preserve
wilderness character for future generations.
The Leopold Institute will develop an understanding about the effectiveness of and opportunities for
wilderness management interventions and other decisions, in the context of climate change and
other drivers, by addressing the following, overarching questions (see Fig. 4):
a) What is the spatial and temporal variation in management objectives and interventions across the
NWPS?
b) How do wilderness stewardship decisions and practices affect wilderness character, visitor
preference, biodiversity, and ecosystem function? (Link to RPA1, RPA4 & RPA 5)
c) What are the short and long-term social-ecological trade-offs (benefits and costs) of resisting,
accepting, or directing wilderness ecosystems in the context of climate change? (Link to RPA2)
RPA4: Relevance and Inclusivity - Expand our understanding of wilderness relevance,
experiences, inclusivity, and use amid social-ecological change - includes ‘Trends in wilderness
use’, ‘The wilderness experience and visitor preferences’, ‘Diversity, equity, and inclusion in
wilderness’, and ‘The unique value and needs of wilderness in Alaska (e.g. ANILCA; accelerated
climate impacts)’ (see Table 1).
Scientists involved: Christopher Armatas, Lauren Redmore
The opening lines of the Wilderness Act state: “An Act to establish a National Wilderness
Preservation System for the permanent good of the whole people…”. Today, we have yet to meet
that ideal. There remain varying opportunities (or lack thereof) to access wilderness for people who
were historically excluded from wilderness, for example, Native Americans, people of color,
immigrants and new Americans, people with disabilities, and people who identify as LGBTQIA+.
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The study of diversity, equity, and inclusion in wilderness is especially important when you consider
the origins of wilderness in contrast to our increasingly diverse society.
There is a long history of forced removal of Native Americans and other people of color from lands
that became wilderness. Early romantic ideals of wilderness conceptualized a place devoid of
humans, mostly in the western United States, that is often inaccessible to all except the “rugged”
individual—for most of recent history, white, upper-class men. This, in part, is an artifact of who
had political power, and who counted or could vote at the time wilderness designations were made.
Wilderness managers are clearly expected to steward wilderness in such a way that opportunities are
protected for all Americans; research to enable achievement of this expectation is needed.
Further, shifts in demography, changes in technology, environmental changes, variation in uses, and
an emerging understanding of the traditional knowledge that shaped the environment settled by
Europeans, all bring opportunity and complexity to wilderness stewardship. Adding to the
complexity and opportunity, wilderness areas in Alaska, totaling over 57 million acres or just over
half of the NWPS, are legislatively mandated through the 1980 Alaska National Interest Lands
Conservation Act as “inhabited wilderness,” particularly as it relates to subsistence-use by rural
residents.
We need a better understanding of the evolution of wilderness use and experience as well as
improved delivery of wilderness benefits. This includes temporal and spatial trends in use, how the
experiences and trends vary based on social-ecological factors, and the preferences, barriers, and
incentives to wilderness access, in particular for communities that have been historically excluded
from and/or underserved with respect to Federal wilderness. Improved information on how the
demographics of society are changing and how those changes impact the way people value and use
wilderness play an emergent role in successful wilderness stewardship and improving the relevancy
of wilderness.
The Leopold Institute will advance knowledge around wilderness use, experience, and relevance
relative to a changing society by addressing the following, overarching research questions
(see Fig. 4):
a) What is the relevancy of wilderness to a diverse America, and how has that changed over time?
b) How do underrepresented and underserved communities define and engage with wilderness and
what social-ecological factors affect their relationships with wilderness?
c) What is the impact of DEI wilderness programming, and how can wilderness managers increase
inclusive use of, and experience in, wilderness for historically excluded groups? (Link to RPA3)
d) How does the Alaska National Interest Lands Conservation Act interact with the Wilderness Act
and affect the wilderness use opportunity? (Link to RPA3 & RPA5)
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RPA5: Shared Stewardship - Improve our understanding of co-production approaches and
abilities to harmonize multiple knowledge systems toward more inclusive wilderness
stewardship - includes ‘Integration of multiple knowledge/value systems’ and
‘Opportunities/Challenges for developing partnerships for shared stewardship of wilderness’ (see
Table 1).
Scientists involved: Christopher Armatas, Kellie Carim, Lauren Redmore
Co-production brings together, in partnership, people with different knowledge, expertise, and
experiences to identify specific problems, to cooperatively define the scope and context of those
problems, potential research questions, and research methods, and to make scientific inferences and
develop strategies to address those problems. Co-production acknowledges the interdependence
between fact and values, and builds investment in knowledge and outcomes. It requires that all
partners are willing to engage with humility, and that they are open to ideas different than their own.
Wilderness research and stewardship may benefit from participation of multiple partners who are
invested in problem development and improved outcomes, however such co-produced work is often
challenging to put into practice given that partners have different life experiences, values systems,
worldviews, and areas of expertise.
Research and management decisions are often made without directly incorporating multiple
worldviews. Biocultural approaches to wilderness stewardship aim to consider the diversity of life in
all its manifestations, thereby acknowledging a plurality of worldviews and human-nature
interactions. Such approaches are particularly inclusive of different ways of knowing, including
local ecological knowledge, cultural values, traditional practices, and natural scientific knowledge.
Harmonization of multiple ways of knowing through a biocultural lens would increase our
understanding of wilderness use, experience, importance, and the very meaning of wilderness.
The Leopold Institute is committed to using a biocultural lens to co-produce wilderness stewardship
with a diversity of partners. This refers not only to our research partners, but to all the groups we
asked to participate in our partner engagement, including managers of wilderness, Indigenous tribes
and communities, scientists, policy makers, NGOs, interested publics, and others.
The Leopold Institute will advance knowledge around harmonizing multiple ways of knowing to
support co-producing wilderness stewardship by addressing the following, overarching research
questions (see Fig. 4):
a) How can western and Indigenous knowledge systems be harmonized to create a more inclusive
and richer understanding of wilderness character and improve best practices for wilderness research,
stewardship, and management interventions? (Link to RPA1, RPA2, RPA3 & RPA4)
b) How/what does co-produced stewardship look like, in practice? And, how can we leverage this
understanding to improve wilderness research, stewardship, and planning efforts? (Link to RPA1,
RPA2, RPA3, RPA4)
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ADMINSTRATION
Although the Leopold Institute remains largely staffed and funded by the Forest Service, Rocky
Mountain Research Station, its ultimate success as an interagency effort depends on the support
provided by all participating agencies. We continue to strive toward the vision of a fully
interagency program that focuses on the National Wilderness Preservation System with full
applicability to and input from all four Federal wilderness management agencies. Liaison with the
partner agencies is coordinated through a Washington, DC based, senior level, Interagency
Wilderness Policy Council and a program-level Interagency Wilderness Steering Committee
(/coordinating group), as well as interactions with intra-agency wilderness management and
science committees. Base funding for Institute operations has been supplemented since 1994 by the
BLM, since 1999 by the FWS, and from 2014 to 2018 by the NPS. Project funding has been
provided by the BLM, FWS, and NPS from national offices and/or individual field units. This
section provides further details related to staffing, funding, and facilities, and discusses what is
needed to assure the Leopold Institute remains a sustainable, interagency program.
Staffing:
Permanent staff at the Leopold Institute consists of the Institute Director, a Deputy Director, five
Research Grade Scientists, an Ecologist, and an Office Manager. These positions are all supported
by USFS R&D base funding. There is an annual, salary, cost recovery target of roughly 15%. This
target must be met with external funds, including base and project funds provided by our DOI
partners. Demands for research in the areas of our permanent staff expertise are greater than we can
be responsive to. Similarly, we do not have adequate staff to address the full suite of wilderness
research needs that have been identified by the partner agencies. Therefore, staffing is
supplemented, as funding allows, by post doc, term, temporary, and student appointments. These
supplemental positions are funded entirely by soft (project) funds. Leopold Institute (sponsored)
research can also be accomplished through cooperative studies with collaborators from universities
and other partners across the country.
Over the last five plus years, the Institute (and broader research community) has lost many decades
of experience and expertise through staff retirements (e.g., Cole, Landres, Watson, and Miller).
We are currently experiencing a time of renewal at the Institute, with most of the team onboarding
in the last three years. Present staffing levels, from an RGEG scientist perspective, is equal to the
highest number of RGEG scientists on the team, historically. The ability to return to historical
staffing levels (which has only recently happened) has occurred through continued support by
Forest Service R&D, and specifically, leadership at the Rocky Mountain Research Station.
Staffing as of April 2022
Permanent:
Director, GS-15
Deputy Director, GS-14 (currently filled with a long-term detail)
Research Ecologist, GS-14, Fire Ecology/Landscape Ecology
Research Ecologist, GS-13, Aquatic Ecology
Research Biologist, GS-13, Wildlife Biology/Landscape Ecology
Research Social Scientist, GS-13, Diversity, Equity, and Inclusion
Research Social Scientist, GS-12, Conservation Social Science
Ecologist, GS-12, Geospatial Analyst
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Support Services Specialist, GS-7
Post-Doc and Term (project funded):
Post-Doc, GS-11 (FS appointment), Climate Change
Post-Doc, (U Montana appointment), Landscape Connectivity, Crown of the Continent
Post-Doc, (ORISE appointment via PSWRS), Landscape Connectivity, Central Sierras
Staff Responsibilities by Research Priority Area (scientists, post-docs, and related positions
included)
Problem 1 (Biodiversity conservation in an era of unprecedented change) - Christopher Armatas,
Kellie Carim, Kira Hefty, Lisa Holsinger, Eric Palm, Sean Parks, Lauren Redmore, Kathy Zeller
Problem 2 (Climate change and climate-disturbance interactions) - Christopher Armatas, Kellie
Carim, Kira Hefty, Lisa Holsinger, Eric Palm, Sean Parks, Lauren Redmore, Kathy Zeller
Problem 3 (Effectiveness of wilderness stewardship decisions, including management
interventions) - Christopher Armatas, Kellie Carim, Lisa Holsinger, Sean Parks, Lauren
Redmore, Erana Taylor, Kathy Zeller
Problem 4 (Wilderness relevance, experiences, inclusivity, and use) - Christopher Armatas,
Lauren Redmore
Problem 5 (Harmonizing multiple knowledge systems with a diversity of partners to co-produce
stewardship research) - Christopher Armatas, Kellie Carim, Lauren Redmore
Funding:
A 2001 report prepared by the Pinchot Institute for Conservation, at the request of the federal
wilderness agencies, analyzed the challenges of ensuring proper stewardship of the NWPS. In
addition to emphasizing the management of wilderness as a “system,” the Pinchot Report supported
the importance of a multi-disciplinary approach to the vexing issues that face wilderness managers.
It specifically recognized the value of the Leopold Institute in leveraging limited research funds
and expertise and in bringing consistency to science-informed wilderness stewardship decisions. In
2003, the IWPC approved an action item based on the Pinchot Report: to bring the Leopold
Institute “to an organizational, reporting, funding, and staffing level to ensure integrated
interagency research and scholarship for providing the knowledge base for informed and
enlightened wilderness stewardship.”
While there remains a commitment by the partner agencies to jointly support the Leopold Institute,
base funding continues to come primarily from USFS Research and Development appropriations
(see the following funding history table). R&D funds remain inadequate to cover the Institute’s full
operating expenses. As mentioned above, there is an annual, salary “cost recovery” target of
roughly 15%. This target must be met with external funds, including base and project funds
provided by our DOI partners. In addition, beyond salaries covered at 85%, there are effectively no
project/research support funds provided by the Forest Service. This has been exacerbated by
“Budget Modernization” (discussed below). This lack of research operations funding has resulted
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in an increased dependence on short-term, project-specific, external soft funding. The perils of
dependence on project funding have included: 1) the need to be responsive to specific needs of
those with the funding, resulting in less control over what is studied; 2) difficulty in supporting
research focused on the policy and stewardship context of wilderness science; 3) difficulties in
planning ahead when funding sources are constantly changing; 4) pressure to produce short-term,
site-specific products, often at the expense of long-term research and/or more broadly applicable
findings; and 5) increased costs of managing (tracking and reporting) multiple funding sources.
Under a system dependent on soft funding, individuals have survived, and even flourished; but the
Institute’s focus evolved over the last decade, resulting in a loss of relevance through mission
creep. The current team, leadership, a renewed focus on wilderness relevant science, and focusing
partner funds on core research needs (conducted by Institute scientists) has allowed the Institute to
realign it work with its purpose, as is reflected in this charter.
While there remains an urgent need for increased parity in agency sponsorship of the Leopold
Institute, DOI partner (BLM, FWS, and NPS) base and project funds remain critical to short- and
long-term success. Looking forward, these funds will contribute to the Institute’s ability to
implement the research priority areas outlined in this charter and to maintain relevance on behalf of
the NWPS. In addition to any unit specific research funding, nominally, the agencies provide
$336K annually (FWS - $150K, NPS - $100K, and BLM $86K) to the Institute. There are several
conversations around the possibility of increased annual funding, but decisions remain to be made.
BLM and FWS primarily provide base funds; NPS requires project specific deliverables, which
complicates the opportunity for cross-pollinated NWPS-level research operations, but the funds
remain critical, nonetheless, and can be used to support research identified in the Institute’s annual
workplan. With the arrival of a new director at the Institute, DOI funds are now being allocated to
Institute scientists through an internal RFP process with a focus on wilderness stewardship science.
This change alleviates some of the need for scientists to seek external funding. $336K doesn’t
come close to the amount of research funding needed to fully staff and operate the Institute and
meet the wilderness research needs of the NWPS. However, DOI allocations, at current levels,
provide a critically important, relatively stable funding source to ensure our work is in alignment
with our wilderness research mission.
Budget Modernization
Budget Modernization is the term for realignment of the agency’s budget structure, with the intent
to improve transparency and accountability. This was done primarily through the creation of
designated line items for salaries and expenses; facilities maintenance and leasing; information
technology; and organizational services and support. The realignment, on the surface, fully funded
all salaries (but see the disclaimer above) and eliminated cost pools, ability to manage funds
historically allocated at unit levels, and the ability to transfer funds between operational line items.
The net result, because funds cannot be transferred across line items or Forest System units, is that
the National Forest System cannot currently sponsor research conducted at the Leopold Institute, a
Forest System R&D program. Long-standing projects (e.g., visitor use monitoring along the Pacific
Crest Trail) have been suspended, and a growing list of requests for research support have been put
on hold while awaiting guidance on a way to fund Forest Service research needs.
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Base, Project, and External Project (pass-through) Funding History (not corrected for inflation)
FS (R&D)

BLM

FWS

NPS

USGS

Fire Plan

Total

1994

$768,000

$40,000

$0

$0

$0

$0

$808,000

1995

$768,000

$50,000

$0

$0

$0

$0

$818,000

1996

$834,000

$50,000

$0

$0

$0

$0

$884,000

1997

$834,000

$50,000

$0

$0

$14,819

$0

$898,819

1998

$834,000

$50,000

$0

$0

$16,051

$0

$900,051

1999

$834,000

$50,000

$25,000

$0

$17,132

$0

$926,132

2000

$834,000

$50,000

$50,000

$0

$17,956

$0

$951,956

2001

$887,000

$60,000

$30,000

$0

$18,803

$500,000

$1,495,803

2002

$887,000

$60,000

$40,000

$0

$19,832

$407,000

$1,413,832

2003

$876,000

$75,000

$30,000

$0

$20,683

$373,000

$1,374,683

2004

$892,000

$60,000

$30,000

$0

$21,405

$347,000

$1,350,405

2005

$875,000

$60,000

$30,000

$0

$21,313

$347,000

$1,333,313

2006

$689,688

$232,433

$147,128

$0

$18,136

$769,468

$1,856,853

2007

$653,260

$59,306

$140,834

$0

$19,445

$407,035

$1,279,880

2008

$672,352

$0

$52,000

$50,000

$19,445

$420,269

$1,214,066

2009

$824,890

$21,000

$30,000

$17,520

$19,445

$440,110

$1,352,965

2010

$824,390

$0

$96,000

$105,000

$20,160

$274,683

$1,320,233

2011

$813,828

$0

$115,000

$130,836

$21,480

$264,000

$1,345,144

2012

$926,484

$150,000

$180,000

$77,200

$21,800

$290,491

$1,645,975

2013

$1,064,816

$87,000

$205,400

$7,710

$37,000

$128,750

$1,530,676

2014

$846,712

$77,000

$230,000

$109,000

$24,396

$179,680

$1,466,788

2015

$810,913

$75,000

$195,000

$175,500

$12,198

$179,680

$1,448,291

2016

$1,020,520

$136,000

$157,500

$176,911

$19,426

$594,580

$2,104,937

2017

$759,531

$86,000

$157,500

$169,000

$99,396

$362,595

$1,634,022

2018

$933,129

$86,000

$100,000

$211,000

$32,500

$300,000

$1,662,629

2019

$1,137,781

$86,000

$270,000

$189,500

$12,198

$155,000

$1,850,479

2020

$861,830

$186,000

$150,000

$110,000

$0

$0

$1,307,830

2021

$1,098,171

$206,000

$150,000

$193,700

$508

$0

$1,648,379

TOTAL

$24,061,295

$2,142,739

$2,611,362

$1,722,877

$545,527

$6,740,341

$37,824,141
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Priorities for New Funding Support
Should additional base funding become available (from Forest Service R&D or DOI partners), a
top priority is to provide additional operations funds for the core programs of our permanent
staff, including supplies, equipment, publications fees, travel, a sustained level of research
project support, and other similar research and operational needs.
Priorities for additional permanent staff areas follows:
1) Permanently fill the Deputy Director position (currently held by a long-term
detail), which would serve an interagency administration role and conduct
science as a non-RGEG scientist.
2) Hire a permanent Science Delivery Specialist to serve as a ‘knowledge to need’
bridge builder between Institute scientists and managers at all four NWPS
management agencies.
3) Create new non-RGEG scientist positions (e.g., a Wilderness Character Monitoring
management biologist) to support science program activities and science implementation
needs.
4) Hire additional RGEG scientists (e.g., a recreation ecologist) to address current unmet
(e.g., see below) and emerging wilderness research needs.
If new funding is sufficient to consider expansion of identified research priority areas to more
fully address needs identified by partners during development of this charter, the following are our
priorities (not necessarily in rank order):
a. Provide leadership in development and application of wilderness character monitoring
b. Impacts, consequences, and user conflicts related to recreation in wilderness and research
on the resolution of these issues (i.e., recreation ecology)
c. Broaden research on critical life support systems provided by wilderness
d. Continued research on the benefits of wilderness on a changing planet and in a changing
society
e. Cumulative impacts of environmental and social stressors on wilderness
f. Exploration of the social-ecological relationships between wilderness and nearby
communities
Facilities:
The Leopold Institute is housed in a 4,600 sq foot building on campus at the University of
Montana, in Missoula. The building and surrounding property are owned by the Forest Service.
It is part of a four-building USFS complex that also includes the RMRS Forestry Sciences
Laboratory. The interior of the Institute building was renovated in 2017. The renovations are
aesthetically pleasing but proved less than functional. There is currently a plan to remediate
sound transfer (noisy office) conditions that resulted from the renovation. Noise mitigation
materials were purchased in FY21; and either a FS facilities team, or a contractor, will install
the mitigation panels, ceiling tiles, and other similar materials in FY2022.
Main offices spaces are filled-to-capacity with current full-time staff, including administration
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and RGEG scientists. Once a permanent deputy director is hired, the first-floor conference
room may be renovated to create another permanent-staff office space. Future permanent staff
and post-docs, visiting scholars, and seasonal and temporary employees and interns work from
cubicle spaces in the basement, which were also renovated in 2017. Space at the Leopold
Institute facility meets current staffing needs, but projections of additional staff (e.g., science
delivery or research support) will require thoughtful use of remaining spaces.
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