U}S Forest Service
Gnass) U.S. DEPARTMENT OF AGRICULTURE

Pacific Southwest Research Statio April 2022

SCIENCE TO ENHANCE
ECOSYSTEM STEWARDSHIP

Pacific Southwest Research Station
Charter 2022-2031







Pacific Southwest Research Station

CHARTER
2022-2031



Executive Summary

The USDA Forest Service, Pacific Southwest Research Station

leads research and development to sustain the health, diversity,
and productivity of forests and grasslands. The Pacific Southwest
Research Station, along with its many partners, advances science to
support sustainability and biodiversity of ecosystems, hydrologic
functioning of watersheds, and the livability and provisioning of
services across the wildland to urban gradient in California, Hawai'i,
the U.S-affiliated Pacific Islands, as well as across the United States
and around the world.

The Pacific Southwest Research Station discovers fundamental
knowledge, develops science applications and tools, and
communicates its findings to address critical ecosystem
stewardship challenges. Several global crises influence the Station’s
efforts. These include climate change, outbreaks of native and non-
native pests and pathogens, and the acceleration of environmental,
social, and economic changes.

To help land managers meet these challenges, the Pacific Southwest
Research Station will focus its research to increase understanding
within three priority research areas: Biodiversity and Ecosystemes,
Wildland Fire Science and Stewardship, and Humans and Nature.
This charter document identifies specific land management
challenges within each priority research area and how the Station
proposes to investigate and improve understanding around these
issues during the next 10 years.

Station Overview and Program Charter

The Pacific Southwest Research Station was established in 1926
and has been charged with supporting the diverse research

and development needs of natural resource organizations and
communities in the region. The Station strives to support the USDA
Strategic Plan (2022-2026)* and the Forest Service’s 2015-2020
strategic goals?:

1. Sustain our Nation's forests and grasslands working
environment.

2. Deliver benefits to the public.

3. Apply knowledge globally.

4. Excel as a high-performing agency

The Forest Service Manual, chapter 4070, requires the Station to
develop long-term strategic plans defining goals and objectives,
to develop performance expectations, and to issue annual

performance reports?. A continual, iterative process of planning,

1 U.S. Department of Agriculture, “Strategic Plan Fiscal Years 2022-2026,” USDA Strategic
Plan Fiscal Years 2022-2026, March 2022.

2 U.S. Forest Service, “USDA Forest Service Strategic Plan: FY2015-2020,” USDA Forest
Service Strategic Plan: FY 2015-2020, FS-1045, June 2015.

3 Annual reports to the Deputy Chief’'s Office as facilitated by the Research Information
Tracking System will continue. Such reports include funding and staff support, research
products and activities, resources and personnel assigned to major research initiatives, and
outcomes or impacts expected from the effort.
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https://www.fs.usda.gov/sites/default/files/strategic-plan%5b2%5d-6_17_15_revised.pdf

implementation, and review by stakeholders, scientists, Station
leaders, and the Research and Development Deputy Chief’s

Office supports the process of managing and coordinating science
among and within stations supported by the USDA Forest Service.
The Pacific Southwest Research Station primarily conducts
research and development activities in the states of California

and Hawai'i, the U.S. territories of Guam and American Samoa, the
Commonwealth of the Northern Marianas, the Freely Associated
Nation States of the Republic of the Marshall Islands, the Federated
States of Micronesia, and the Republic of Palau2. The Pacific
Southwest Research Station includes the Institute of Pacific Islands
Forestry and the Institute of Forest Genetics. It maintains 14
experimental forests, ranges, and watersheds, as well as an urban
field station, that provide critical infrastructure to help the Station
achieve its mission. The Pacific Southwest Research Station is
comprised of about 130 employees, including 28 research-grade
scientists, and is led by a Station director.

The Station’s mission is to develop and communicate science
needed to sustain the health, diversity, and productivity of forest,
grassland, and urban ecosystems® and their benefits to society
across local, regional, national, and global geographies. The
Pacific Southwest Research Station is a leader in natural resources
research and achieves excellence through a focus on applied
stewardship®-focused research and a responsiveness to the needs
of current and future generations.

The Pacific Southwest Research Station relies on partnerships,
statistically rigorous fundamental and applied science, and

diverse forms of communication. Much of the Station’s work is
accomplished in partnership with universities, non-governmental
and indigenous organizations, communities, and local, State, Tribal,
and Federal entities. To ensure accessibility of its work, the Pacific
Southwest Research Station strives to treat everyone with respect,
empower one another, and invest in relationships. To broaden

the utility of its efforts, Station scientists work with partners and
end-users to develop research questions, conduct research, and
disseminate results. In addition to peer-reviewed literature, which
establishes the foundational credibility of science, the Pacific
Southwest Research Station and its partners develop applications
and communication products, including tools, online resources,
extension materials, and general technical reports. They also
conduct workshops, tours, presentations, lectures, and outreach-
focused events.

4 The current Station director is Richard Barhydt, stationed at 1731 Research Park Dr, Davis,
CA 95618

5 While the bulk of the Pacific Southwest Research Station’s research portfolio focuses

on forest, grassland, and urban ecosystems, hereafter the term “ecosystems” refers to the
Station’s work in all systems.

6 Stewards are a broad representation of people who manage and care for the land for the
populations of today and tomorrow. This includes personnel from the National Forest System
and other agencies, as well as many others involved in land management and use. Shared
stewardship is about working together in an integrated way to make decisions and take
actions on the land.
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Station scientists are leaders in the training and mentoring

of the next generation of ecosystem stewards, researchers,

and educators. They participate in internships, graduate and
undergraduate research, post-doctoral fellowships, and student
employment appointments. They also engage with community-
based groups and indigenous, academic, and non-governmental
partners.

This Station charter lays the foundation for moving the Pacific
Southwest Research Station into the next decade (2022-2031).
This charter is different from previous charters in that it
emphasizes collaboration throughout the Station and across
disciplines, priority areas, and organizational structure. To address
this multidisciplinary approach, the charter is organized in the
following sections that (i) describe the current setting of the Pacific
Southwest Research Station, including important trends affecting
natural resources and the people that it serves, (ii) identify priorities
and pressing research and development that the Station will engage
in to best meet the stewardship needs of the region, and (iii) present
critical assets and capacities requiring continued investment. In

the process, the charter identifies the Station’s highest priority
research areas and key challenges, proposes research efforts in
each priority area, and outlines the infrastructure that will be used
to achieve the desired outcomes.

Land Management Challenges and
Need for Research

The Pacific Southwest Research Station serves a physically,
biologically, and culturally diverse region. The region is defined

by an extensive coastline, nearshore environments including
mangroves, tidal and estuarine forests, coastal resources that are
strongly influenced by ridge to reef processes, and a diversity of
wildland ecosystems. Forests and grasslands span from alpine to
coastal, equatorial to north temperate, and include both remote
wilderness areas and among the most populated urban areas in the
United States. Social and cultural diversity is likewise noteworthy.
Californiais the most populated state in the Nation and is home

to almost 40 million people. California also has about 11 million
residents in the wildland-urban interface, the most of any state.

No race or ethnic group constitutes a majority of California's
population, which is reflected in part by its remarkable linguistic
diversity: more than 200 languages—including more than 100
indigenous languages—are spoken in California and by members of
the American Indian Tribes. In Hawai'‘i there is no majority race, and
almost one-fourth of its residents are multiracial, representing the
Nation’s largest share of multiracial identities. There are at least
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39 different languages spoken by Pacific Islanders in the region.
Linguistic diversity is matched by a wide diversity of cultural values,
norms, and beliefs, including widely varying perspectives of and
relationships with natural resources and their stewardship.

The vastly complex lands and waters in the region are confronted
by an array of threats that challenge resource stewards and
highlight the science needs. Climate change is the defining

threat with both direct impacts and impacts mediated through
interactions with other stressors and disturbances’. Impacts
include, among others, warming temperatures, intensifying
precipitation extremes including droughts and floods, sea level rise
and erosion of coastal areas, ocean acidification, water and food
insecurity, biodiversity loss and extinction, expanding native and
non-native pests and diseases, and changes in land cover

Climate change also influences foundational processes such as
transpiration and nutrient cycling, growth and reproduction, and
carbon sequestration. Of particular importance, especially in
California, climate change is exacerbating wildfire hazards. These
hazards include increasing the length of the wildfire season, more
damaging wildfires, and increasing threats to nearby and distant
communities. In short, the direct and indirect effects of climate
change represent a dynamic and daunting challenge.

Outbreaks of native forest insects and diseases are also notably
increasing in scale and impact, while non-native invasive plants,
animals, and microorganisms pose growing conservation concerns
throughout the region. Variables that facilitate their occurrence
and impacts are multifaceted and include global commerce, altered
disturbance regimes, and environmental changes. The number

of non-native species arriving into the region or moving between
jurisdictions and becoming naturalized continues to grow. Critically,
interactions among invasions and other stressors and disturbances
can amplify the impact of any individual stressor or disturbance
resulting in greater impacts.

The acceleration of environmental, social, and economic change
in the region poses considerable challenges. Novel ecosystems,
characterized by conditions, environmental drivers, disturbance
regimes, or social and economic conditions are increasingly
prevalent and are now dominant in some parts of the region.
Each environmental change operates at unique rates, scales, and

7 Throughout the charter, “disturbance” refers to a discrete change, whereas “stressor”

refers to a change applied over a longer period. Both can be caused by human activities,
natural processes, or their interaction, and can impact economic, social, ecological systems or
individual organisms.
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magnitudes, which complicates efforts to forecast conditions
sufficient for management. While adaptive stewardship is critical
to addressing these changes, future uncertainty raises questions
about the applicability of established and evolving practices to
maintain function or to increase resilience® and productivity of
ecosystems. The last decade of research at the Pacific Southwest
Research Station has shown that enhancing the capacity of
ecosystems to support native biodiversity and to deliver a

wide range of ecosystem services’ requires strategic research
investments.

To meet the growing challenges discussed above, society needs
to know more about how global change affects both the social
and ecological components of the region's ecosystems and how
stewardship can best address these effects. Basic research foci
are needed to develop solutions that address the “on-the-ground”
needs of resource stewards, such as reducing the vulnerability of
wildland-urban interface communities to wildfire.

The Pacific Southwest Research Station will implement a
transdisciplinary® research program to address the research and
development needed to inform natural resources stewardship. The
discovery and further refinement of basic knowledge

and development of science-based applications by the Pacific
Southwest Research Station, working in collaboration with its many
partners, will support and inform decisions by professional and
community-based stewards by (i) identifying the most pressing
research questions, (ii) developing rigorous inquiries needed to
address these questions, and (iii) delivering findings and support
tools via scientific, technical, and public forums, thereby delivering
the best available scientific information. The work performed by
the Pacific Southwest Research Station will seek to fulfill three
functions: knowledge discovery, science application, and science
communication. Three priority research areas, developed through
iterative communications among the Station and its partners,
describe how the Pacific Southwest Research Station will address
these research needs and functions.

8 The capacity of social and ecological systems to return to a desired state following
exposure to a stressor or disturbance.

9 Ecosystem services encompass provisioning (e.g., timber and non-timber forest products,
food, water, fiber, and genetic resources), regulating (e.g., climate, disease, and water
regulation; water purification; and pollination), cultural (e.g., spiritual, religious, recreational,
aesthetic, inspirational, educational, and sense of place), and supporting services (e.g., soll
formation, nutrient cycling, and primary production).

10 Encompassing and integrating many disciplines. In contrast to cross-disciplinary

or interdisciplinary, transdisciplinary generally includes both scientists and resource stewards.
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Strategic Research Priorities

The Pacific Southwest Research Station’s work will focus on three
priority research areas: (i) Biodiversity and Ecosystems (ii) Wildland
Fire Science and Stewardship, and (iii) Humans and Nature. Within
each research priority described below, this charter identifies a set
of priority challenges (filled bullets) and research efforts needed to
address each challenge (open bullets). The charter also identifies
expected outcomes (filled squares) that will result from the
Station’s investments into these priorities over the next 10 years.

Biodiversity and Ecosystems

Research and development activities in the Biodiversity and
Ecosystems priority area focus on interconnections among
changes caused by biotic and abiotic factors, such as temperature;
quantity and quality of available water; native, non-native, and
invasive plants, animals, pests, and pathogens; and past and
current stewardship actions. Conserving biodiversity ultimately
depends on understanding the dynamics of individuals within
populations and their interactions with biophysical! settings,
community composition, and habitat conditions. This complexity
creates challenges for natural resource stewards charged with
preserving ecosystem integrity, function, health, and productivity
and providing ecosystem services. The Pacific Southwest Research
Station’s research, including long-term studies with our partners,
provides an integrated understanding of ecosystems and of the
conditions that threaten ecosystem resilience, as well as how
humans interact with ecosystems under an array of stressors and
disturbances. Fundamental knowledge guides the development

of stewardship approaches that reduce the negative effects of
environmental stressors and disturbances on wildland ecosystems.

e Interacting environmental stressors and disturbances threaten
the productivity and sustainability of forest ecosystems.
Research efforts include:

11 The biotic and abiotic conditions surrounding the individual or population.
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o Understanding how species life history traits'?, mobility,
dispersal, and genetic makeup contribute to population
viability, sustainability, and adaptability, particularly under
expected future climates and for plants and wildlife!?
species of conservation concern.

o Examining factors affecting ecosystem resilience, such as
functional redundancy*, post-disturbance recovery, or
climate change impacts.

o Understanding how the scale, severity, intensity, duration,
and frequency of disturbance impacts the stability of
ecosystems.

o Assessing how single disturbances (e.g., bark beetle
outbreak or wildfire) versus compound disturbances (e.g.,
bark beetle outbreak followed by wildfire) affect ecosystem
responses such as vegetational succession and fuel
accumulation.

o Applying the fundamental knowledge gained above to
inform short- and long-term restoration and reforestation
decisions that account for climate projections in selection
of tree species composition, spacing, density, and genetic
stock.

e Interacting stressors and disturbances impact the quantity and
quality of above- and below ground water supplies needed to
support life. Research efforts include:

o Understanding mechanisms that plants use to access water
under different conditions, including seasonal and multi-
year droughts.

o Assessing how soil and bedrock water storage affect

ecohydrological resilience to different forms of disturbance.

o Quantifying the geomorphological, biogeochemical, and
ecophysiological processes and their effects on carbon,
water, sediment, and nutrient budgets and transfers within
and between terrestrial and aquatic systems.

o Applying this fundamental knowledge to mitigate impacts
of stressors, disturbances, and management activities on
carbon, water, sediment, nutrient budgets, and aquatic
habitat.

12 For example, longevity, age of first reproduction, and reproductive strategies.
13 The number of species providing similar ecosystem functions.
14 The number of species providing similar ecosystem functions.
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e Stewardship strategies to address the many interacting
stressors and disturbances that threaten ecosystem resilience
and services are limited. Research efforts include:

(o)

Developing strategies and optimization approaches to
increase the amount of carbon stored in vegetation and soil.

Informing reforestation strategies, including assisted
migration and conservation of key plant and animal species.

Developing stewardship strategies that sustain ecosystem
composition, structure, function, and dynamics under
current and future climatic conditions, including increasing
resilience to wildfire, bark beetles, other native and non-
native pests and pathogens, drought, and flooding, and
whether and where to restore or transform forests.

Identifying conditions under which forest and other
ecosystem restoration treatments will create the greatest
gains in balancing ecosystem services and landscape
resilience.

Assessing the effects of wetland ecosystem treatments on
biodiversity, Tribal ecocultural resources, fuel conditions,
and water and sediment storage.

Preventing and mitigating biosecurity?® threats and

their interactions with other stressors and disturbances,
including methods to improve early detection and rapid
response to risks to urban, community, and wildland forests
and other ecosystems.

15 Relating to the introduction or spread of organisms considered harmful to part(s) of an
ecosystem.
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Outcomes for the Biodiversity and Ecosystems priority area will
include:

Collaboratively produced models, tools, and stewardship
strategies needed for sustaining, restoring, and enhancing
ecosystems and the plants and wildlife dependent upon them
and optimizing ecosystem services.

Informed management actions including new silvicultural
prescriptions and practices that lead to conservation of key
species and plant and wildlife communities.

New or improved practices to promote the positive effects of
disturbances and stressors.

Fewer barriers to implementing stewardship strategies,
including fewer conflicts with cultural values or environmental
ethics.

Charter 2022-2031
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Wildland Fire Science and Stewardship

Research and development activities in the Wildland Fire Science
and Stewardship priority area focus on societal and ecological
challenges related to wildland fire® and its management. There
are a myriad of direct and indirect impacts of wildland fire on
human communities, cultures, and societal values, including loss
of human life, property and economic value, and the degradation
of ecosystem services. Positive effects have also been recognized,
such as maintaining fire-adapted ecosystems and provisioning
services for Fire-dependent Cultures” and ecosystems.

Wildland fire, and importantly its absence, are hugely influential
agents of change in the region, with impacts to diverse societies and
cultures and the composition, structure, function, and dynamics
of ecosystems. Managing wildfires is an enormous challenge
throughout the region, with large human populations living in the
wildland-urban interface or downstream or downwind of fire-
prone wildlands. Climate change influences wildland fire behavior
and occurrence at multiple scales and reduces the predictability
of wildfire outcomes over short and long time scales. Perspectives
of wildland fire, which differ across the region, influence the
assessment of wildland fire stewardship strategies and outcomes.

As aresult, there is a need for place-based science to inform
wildland fire stewardship and post-fire management that
accounts for different socioecological®® needs. Promoting resilient
landscapes, Fire-adapted Communities??, and safe and efficient
wildfire response require stewardship strategies that recognize
and address fire as a repeat disturbance in fire-prone wildlands.

¢ Novel climates, vegetation, fire regimes? including repeat
high-severity wildfire, and societal conditions are leading to
rapid and unprecedented changes in contemporary fire effects.
Research efforts include:

16 Wildland fire includes wildfire, prescribed fire, indigenous cultural burning, and managing
unplanned ignitions to meet multiple objectives.

17 Indigenous and Tribal peoples who have lived and evolved with fire-prone ecosystems,
whose traditions, livelihoods, economies, and cultures have evolved with fire, and who rely
upon fire-dependent species and fire-affected ecological processes.

18 Referring to the interrelated social and ecological aspects of an ecosystem.

19 The National Wildfire Coordinating Group defines a Fire-adapted Community as “A human
community consisting of informed and prepared citizens collaboratively planning and taking
action to safely coexist with wildland fire.”

20 The range of timing, frequency, intensity, pattern, size, and severity of wildfire events over
an extended period at a particular location. The fire regime includes the relative absence of
wildfire as well as its presence. We refer to repeat fire as wildfire that is outside the range of
normal frequency of occurrence for the location.
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o Understanding how novel and changing climatic and
vegetation conditions influence fuels, effects of fire,
fire regimes, and post-fire hydrologic and geomorphic
responses.

o Understanding the influence of uncharacteristically large
and severe wildfires on watersheds, ecosystem dynamics,
and human communities.

o ldentifying how fire regimes are influenced by vegetation
dynamics, such as ecological reorganization, invasive
species, climate change and other disturbances, and past
stewardship.

e Current stewardship strategies for enhancing resilience of
fire-adapted systems, including re-establishing and maintaining
native forests, are often limited in effectiveness because
of the novel conditions and accelerating pace and scale of
environmental, social, and economic changes. Research efforts
include:

o Assessing the ability of silvicultural treatments, with and
without prescribed fire, to replicate the ecological effects of
desired fire regimes.

o Understanding how wildland fire management strategies
affect fire-adapted species, at-risk species, and species of
conservation concern.

o Improving quantification of benefits from ecosystem
and wildland fire stewardship via modeling and decision
support.

o Collaboratively designing next-generation wildland fire
stewardship strategies, including fuels reduction and forest
restoration treatments?! (hereafter “fuels treatments”)
and their strategic placement and timing, that protect
human health and safety and sustain human communities,
ecosystems, and ecosystem services.

o Assessing how societal influences affect fuel conditions,
wildland fires, and wildland fire stewardship strategies.

o Informing post-fire restoration (e.g., natural regeneration
processes, site preparation, selection of genetic stock of
seedlings, seedling establishment and survival, and planting
strategies).

21 Fuels reduction and forest restoration treatments include manual and mechanical fuels
reduction (e.g., thinning of understory or canopy, removal of downed wood or other surface
fuels, mastication, harvest), targeted grazing strategies, fuel breaks, prescribed burning,
cultural burning, and managed wildfire.
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e The contributions of multiple knowledge systems are not
widely applied in wildland fire stewardship. Research efforts
include:

o Assessing and understanding the impacts of wildland fire
responses on the well-being of Fire-adapted Communities
and reliance of indigenous Fire-dependent Cultures on fire-
adapted species and habitats.

o Partnering with Tribes and indigenous organizations
and communities to systemize shared values, achieve
specific wildland fire objectives, and identify solutions to
undesirable legacies of past management.

o Informing wildland fire systems policy, governance, and
implementation, including models that incorporate cultural
burning and stewardship practices by indigenous peoples.

Outcomes for the Wildland Fire Science and Stewardship priority
area will include:

= Wildland fire stewardship strategies and decision support
tools that increase socioecological benefits, including reducing
risks to human safety and infrastructure, facilitating post-
fire recovery and restoration, maintaining watershed health,
sustaining ecosystem services, conserving key fish and wildlife
populations, and increasing ecological resilience.

= Increased pace and scale of fuels treatments by reducing and
overcoming barriers to implementing wildland fire strategies
while maximizing the positive effects of wildland fire on fire-
prone ecosystems.

= |Improved understanding of wildland fire science and
stewardship across a range of biophysical conditions along
the wildland to urban gradient and under current and future
climatic conditions.

= Reduced post-fire sedimentation and nutrient loading of
freshwater and nearshore ecosystems.

» Integration of research and development into next-generation
decision support and planning tools to guide wildland fire
stewardship.

= Integrated indigenous and western knowledge systems to
inform wildland fire stewardship and fuels treatments.

16 Science to Enhance Ecosystem Stewardship
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Humans and Nature

Research and development activities in the Humans and Nature
priority area focus on connections among human communities and
ecosystems and the role of societies in shaping natural resources
stewardship. This research priority addresses a broad spectrum

of how people engage the environment, with drivers of decision-
making spanning from financial valuation of ecosystem services to
indigenous models of kin-centric relationship of place.

Several emphases of this research priority include understanding
from multiple knowledge systems, sustainability applications that
enhance the quality of life for all, and research that addresses
historical and contemporary drivers of marginalization and
inequitable access to resources. In particular, alternative and
adaptive approaches are needed to understand the equitability
of how resources and their benefits are distributed and potential
remedies of the impacts of past human uses.

These approaches need to be developed in the context of market
and non-market valuation of ecosystem services. These approaches
also need to be paired with methods to optimize investments into
ecosystem stewardship in wildlands, the wildland-urban interface,
and urban and community forests.

e Theinterconnections between social and economic dimensions
of ecosystem stewardship are poorly understood and not
well-integrated into stewardship strategies. Research efforts
include:

o Understanding market and non-market valuation of
ecosystem services, including forest products and
bioenergy derived from fuels treatments, carbon
sequestration, water quantity and quality, recreational
opportunities, and optimization of landscape-scale
stewardship.

o Understanding local economies by improving approaches
for measuring the economic effects of tourism and other
land uses on wildlands.

o Understanding the environmental, social, technological,
and economic drivers of recreation and other land uses and
their effects on natural and cultural resources to better
inform policies and stewardship.

o ldentifying marketability of and potential markets for
timber and non-timber forest products to increase carbon
neutrality and support the bioeconomy.

o Informing development of innovative funding methods for
conservation and ecosystem stewardship activities.
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(@)

Quantifying the effects of disturbance on human health and
safety, risk to property and infrastructure, diverse human
communities, and other ecosystem services and societal
benefits.

Actions to engage and incorporate an all-lands, all-hands
approach focused on indigenous cultural and community-

based stewardship to sustain subsistence, conservation, and
human connections to place have been limited. Research efforts
include:

(@)

Understanding multi-generational values, beliefs,
perceptions of risk, and cultural dynamics of indigenous
peoples as they relate to stewardship of ecosystems and
environmental change.

Developing stewardship strategies that integrate cultural
practices and community-based approaches and engage the
varied roles of indigenous community members and their
contributions to ecological and human well-being

Urban areas are home to the majority of the region’s
population, yet research to inform stewardship of urban and
community forests is limited. Research efforts include:

(0]

Quantifying the effects of urban and community forests on
air quality, heat island effects, energy use, carbon neutrality,
and human health and well-being.

Determining threats to the resilience of urban and
community forests, such as native and non-native pests and
pathogens, climate change, and barriers to stewardship by
identifying biophysical vulnerabilities, conducting lifecycle
analyses, and developing adaptation strategies.

Informing strategies to address inequities in access,
property valuation, and other ecosystem services of urban
and community forests.

The effects of socioecological changes are novel and rapidly
occurring in the wildland-urban interface. Research efforts
include:

(0]

Assessing the socioecological dynamics of the wildland-
urban interface, especially as they influence causes of
degradation, including wildfire, spread of invasive species
into adjacent wildlands, and development-related conflicts
inrural areas.

Understanding how biodiversity and ecosystem services
can be retained within an expanding and intensifying
wildland-urban interface.

Charter 2022-2031
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o Developing strategies to mitigate human-wildlife conflicts
in the wildland-urban interface.

Outcomes for the Humans and Nature priority area will include:

= Sustainable recreation practices and other cultural ecosystem
services that balance human access demands with resource
conservation.

= Extension of the body of science derived from multiple
knowledge systems to inform policies, program development,
decision-making, and ecosystem stewardship.

= New and improved models of integrated social and ecological
systems related to ecosystem responses, uncertainties, human-
ecosystem interactions, and societal desires and needs.

= Enhanced capacity to integrate payments for ecosystem
services and other mechanisms to support a socially just and
equitable bioeconomy.

= Co-produced science with diverse partnerships focused on
collaboratively designed evaluation metrics, monitoring and
stewardship strategies, and adaptive decision-making.

= Management strategies and collaborative stewardship
arrangements that address regional challenges and reduce
conflicts among resource stewards, user groups, and the public.

Research Approach and Station Capabilities

Research Portfolio Composition

The Pacific Southwest Research Station divides its research
portfolio areas into two types: research initiatives and core-
capacity research.

Research initiatives are large, inter- and transdisciplinary projects
with close end-user coordination. They involve more than one
Station scientist. Co-production for initiatives occurs throughout
the research lifecycle—planning, execution, and delivery. Initiatives
investigate complex natural resource issues like post-fire recovery
and restoration, decision support in the face of climate change, and
social and economic factors influencing fire management in the
wildland-urban interface. The Station directs most resources and
efforts to research initiatives.

Core-capacity research focuses on cutting-edge and emerging
scientific challenges, advances disciplinary expertise, supports
long-term national research and development efforts, and honors
place-based commitments. It may include “proof of concept”
studies, which could later develop into an initiative. Generally, core-
capacity research covers all Station research activities that are not
initiatives.
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Research Leadership Structure

The Pacific Southwest Research Station organizes its research
leadership structure around three geographic-based research
zones: Northern California, Southern California, and the Pacific
Zone (Hawai'‘i and the U.S-affiliated Pacific Islands). Research
zones align with the Pacific Southwest Region’s zones (figure 1).
Within the research zones, research supervisors manage scientists
and staff who develop, monitor, and deliver research across

the three priority research areas.?? Research activities focus on
problems relevant to a given zone, but often apply to broader
regional, national, or international audiences.

22 Unless noted otherwise, the term “research supervisors” refers to the research supervisor
for Northern California, research supervisor for Southern California, and the Institute of
Pacific Islands Forestry Director.

Figure 1. Pacific Southwest

Research Station and Pacific
Southwest Region Zones.
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In California, researchers are assigned to the North or South Zone,
based on where they do most of their research. They may also lead
and participate in projects in other zones. Researchers based in
the Pacific Zone work for the Institute of Pacific Islands Forestry.
This flexible structure allows research leaders to use Station-wide
expertise to advance the station’s research portfolio.

The Research Council is a collective leadership body for
implementing the Station’s single, integrated research charter.

Led by the Assistant Director for Research, the Research Council
includes the two California-based research supervisors and the
Institute of Pacific Islands Forestry Director. The Research Council
facilitates communications and integrates ideas across research
teams, disciplines, priority research areas, and the Station’s diverse
partners. Station partners and the Station’s Science Steering
Committee?® give strategic input to the Research Council to inform
its decisions. The Council oversees Station research progress as
awhole and guides the Station’s portfolio toward the expected
outcomes.

23 The science steering committee is a group of station researchers from different
geographies, disciplines, and career stages.
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Dynamic Problem Formulation and Investment
Decision Process

The Station organizes research planning, formulation, and review
around an annual timeline (figure 2). Research planning and
formulation focus on new initiatives scheduled to start in the next
one to two fiscal years. Partners like local, State, Tribal, and Federal
agencies and policymakers, universities, communities, indigenous
groups, private industry, and non-profit entities help shape Pacific
Southwest Research Station research through formal and informal
interactions. All partners are not involved at all steps.

Partner Forums

(CA and HI sessions) New Initiati\{es Decided ; Initiative. Ar!nual ;
To Explore New Projects For Next Fiscal Year Kickoff Meetings Portfolio Review
e Review trends, needs, and e FY+1initiative investment e Review initiative plans e Assess program of work
organization interests. decision (informed by (e.g., objective, approach, for relevance, quality,
o Assess gaps. partner input). deliverables, budget, performance, and impact.
o Explore partnership e Determine initial resource schedule, grants and e Partners provide input to
opportunities. allocation (budget, staffing). agreements, outcomes). Station director.
e Participants: Region 5: e Consider initiatives that may [¢ Participants:initiative
Federal, Tribal, State beginin FY+2. partners.
government agencies;
industry, non-governmental
organizations.

January/February (FY) April/May (FY) By September (FY) November/December (FY+1)

Gionire 9/ g . s . sear
January/February to April/May (FY) April/May to September (FY) e e Annatel el vl Heserve b

Planning, Formulation, and Review.

e Continued dialogue with e Co-develop FY+1research
potential partners to explore/ initiatives with partners
develop areas of common (detailed planning).
interest. e Develop and complete

e Assess initial budget and initiative plans; prepare for
conduct initial planning. kick-off meetings.

The Station makes investment decisions for initiatives and develops
overall guidance for core-capacity research through a collaborative
effort with Station leaders, scientists, and partners. Early in each
fiscal year’s second quarter, Station leaders and scientists meet
with partners to identify research needs and assess gaps. Potential
cross-organization opportunities emerge from these forums based
on common interests and complementary capabilities. Where there
is mutual interest and anticipated funds, the areas of highest need
and best opportunity for impact are co-developed into initiative
plans. The plans consider the initiative’s objectives, approach,
contributions, resource allocation, and expected outcomes. By
April or May, plans progress to a point where the Station can make
afinal investment decision. Through this process, the Research
Council prepares portfolio-level investment decisions for final
consideration by the Station director (figure 3).
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Initiatives selected for investment are further developed over the
next several months. Before the end of the fiscal year, the Station
and partners co-host a kick-off meeting to review the completed
initiative plans.

Core-capacity research is also informed by partners and the
Science Steering Committee, with the Research Council providing
annual guidance to Station scientists. This guidance includes
emphasis areas and guidelines to ensure the Station takes a
deliberative, strategic approach toward this part of the portfolio.
When considered collectively, the core-capacity portfolio
investigates targeted needs in the priority research areas, builds
capabilities to address future challenges, and offers a clear path
toward high-impact research outcomes for end users. All core-
capacity research selection is consistent with this approach,
irrespective of whether funds come from appropriated or
reimbursable sources. Reflecting the typical exploratory nature
of core-capacity research, the Station generally supports more
streamlined planning and tracking for these activities.

As investment decisions are made, the Research Council
determines and applies funds to research zones accordingly. The
Council also sets aside funds for site-specific needs and other
institutional costs. No a priori decisions are made about how
resources will be allocated across the priority research areas.

Funding distribution between initiatives and core-capacity areas
varies year to year based on projected needs and the investment
ideas considered. Out-year investment decisions are based on
best available budget and staffing projections, including the
FY+1 President’s Budget, annual Station strategic hire list, and
anticipated attrition. Initiatives and core-capacity research are
subject to change based on realized resources.

Science to Enhance Ecosystem Stewardship
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Research Execution and Review

The Research Council, partners, and Science Steering Committee
communicate throughout research execution, delivery, and review.
When scientists work on research activities, the Station supports
them in multiple ways to help them complete projects, respond
quickly to issues, and deliver results.

For all Station research activities, a principal investigator is
responsible for the activity’s completion, and leads the research
team to advance technical objectives, apply resources, address
issues, and deliver results. Research supervisors oversee activities
led by their principal investigator supervisees, even when

those investigators are leading activities in another zone. The
Research Council tracks initiative progress across the Station. It
provides annual status updates using agency research reporting
mechanisms.

The Station’s success depends on delivering priority research area
outcomes to land managers and natural resource stewards. To
complement other performance assessments, the Station

will develop and use a dashboard to track progress toward each
research outcome in this charter. Station leaders, scientists, and
research end users will need to coordinate together to assess
progress. The Station will establish objective criteria for each
outcome and then track progress annually against those criteria.
Dashboard information will support future needs assessments and
show progress across outcomes.

If the annual prioritization and investment decision process
consistently focuses on certain outcomes, the Station may
revisit keeping underemphasized charter areas with review and
coordination between the Station and the Washington Office’s
Research and Development leaders.

Year-to-year accountability for Station performance is supported
through an annual portfolio review. During the review, Station
leaders present major results and science delivery accomplished
during the last year to the Station Director and an external panel.
Coverage extends across the Station’s entire research portfolio.
During the review, the panel gives input to the Station Director on
the portfolio’s relevance, quality, performance, and impact. Agency
leaders may attend the review. Station leaders use the review
findings to improve science and operations in the upcoming year.

Charter 2022-2031
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Core Disciplinary Expertise

The Pacific Southwest Research Station will develop its scientific
and statistical competencies and apply them across disciplines to
address the three priority research areas. Eight areas of scientific
expertise describe the necessary fundamental specialties needed
to achieve the Station’s mission (table 1). These form the basis of
the research and development executed at the Station in support
of its shared Forest Service mission to help sustain the health,
diversity, and productivity of ecosystems.

Expertise

Wildland and

urban forestry,
forest ecology,
and silviculture

Examples of fundamental research

Water, nutrient, carbon, and
interspecific interactions
affecting plant growth, health,
and persistence; thresholds

of stress; genetic drivers of
plant characteristics, including
morphology and resilience.

Examples of applied research

Strategies for increased carbon
sequestration, reduced risk

of tree mortality, climate, and
fire-resilient forests; forestry to
enhance timber and non-timber
forest products.

Fire science

Interdependencies among
socioecological factors, fire ecology,
and fire effects.

Mitigate threats of
uncharacteristic high-severity
fire along the wildland to urban
gradient; inform use of fire

to accomplish management
objectives.

Population and

Population and community

Native species persistence;

dynamics and
aquatic ecology

water quantity, quality, and
movement; nutrient dynamics;
carbon sequestration.

community interactions; population persistence | maintaining and improving
ecology requirements and thresholds; ecosystem services provided by
interspecific interactions and biota.
dependencies; ecosystem function
dependencies; adaptation capacities
driven by genetics.
Watershed Watershed conditions that affect Water availability for people,

plants, and wildlife; increased
carbon sequestration;
maintaining and improving
watershed health and ecosystem
services.

Natural
resource and
environmental
economics

Quantification and dynamics of
market and non-market values for
ecosystem services; bioeconomy.

Feasibility of policies and
market-based mechanisms for
increasing stewardship actions;
conservation investments.

Social sciences

Human interactions with
ecosystems; socioecological
systems; environmental justice.

Value-based assessments of
ecosystem services and human
well-being; overcoming barriers
to implementing stewardship
strategies; expanding inclusion,
equity, and diversity.

Indigenous
knowledge,
values, and
uses of natural
environment

Cultural needs and desires for
natural resources and interactions
with ecosystems; understanding
place-based stewardship
relationships.

Integration of indigenous
cultural values, uses, and
methods into resource planning,
priorities, and outcomes.

Statistics and
information
science

Information integration and data
fusion; survey methods for plant and
animal populations; methods for
large spatial and temporal data.

Monitoring; assessment; model
and tool development; adaptive
management.
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Other Station Capacities and Assets

The Pacific Southwest Research Station’s physical infrastructure
includes offices, laboratories, and experimental forests, ranges,
and watersheds in California and Hawai'i (figure 1). The Station
supports an urban research center in Los Angeles, as well as
research institutes in California and Hawai‘i. The Station is also

an integral component of the USDA’s climate hub network,
particularly serving California (California Climate Hub) and Hawai'i
and the U.S-affiliated Pacific Islands (Southwest Climate Hub). In
addition, the Station supports the Forest Inventory and Analysis
(FIA) Program in California and Hawai‘i.

Institutes

The Institute of Forest Genetics, located in Placerville, California,

was established in 1925. The institute conducts research on

forest genetics and diseases. The Institute of Pacific Islands

Forestry, located in Hilo, Hawai‘i, was established in 1967. The

institute conducts research to support the stewardship of ridge

to nearshore ecosystems in Hawai‘i and the U.S -affiliated Pacific

Islands and other parts of the world. Figure 4. Locations of the USDA

Forest Service, Pacific Southwest

Research Station. Green shading

shows National Forest System
lands, numbered circles identify
experimental forests, ranges, and
watersheds, and black squares
identify laboratories and offices.

Redwood Experimental Forest

Blacks Mountain Experimental Forest
Swain Mountain Experimental Forest
Caspar Creek Experimental Watersheds
Challenge Experimental Forest

Sagehen Experimental Forest

Onion Creek Experimental Forest
Stanislaus-Tuolumne Experimental Forest
San Joaquin Experimental Range

10 Kings River Experimental Watersheds
11. Teakettle Experimental Forest

12. San Dimas Experimental Forest

13. North Mountain Experimental Area

14. Hawai‘i Experimental Tropical Forest
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Experimental Forests, Ranges, and Watersheds

The Pacific Southwest Research Station oversees 14 experimental
forests, ranges, and watersheds (figure 4) that are managed in
partnership with the USDA Forest Service, Pacific Southwest
Region (Region 5), State of California, or State of Hawai'i. These
represent ecosystems from sea level to more than 2,000 meters in
elevation, spanning many vegetation types. Experimental forests,
ranges, and watersheds are among the few areas in the U.S. where
long-term research has been conducted by research teams that
cross generations. Long-term datasets—some up to 100 years
old—provide invaluable information about changing climatic and
ecological conditions and long-term responses to management
activities. Experimental forests, ranges, and watersheds also serve
as focal points for education and demonstration and as a venue for
the interaction between land managers and scientists.

Los Angeles Urban Center

The Pacific Southwest Research Station is a key partner of the Los
Angeles Center for Urban Natural Resources Sustainability, which
operates through a strategic partnership among the Station, the
Forest Service’s Pacific Southwest Region, the City of Los Angeles,
and multiple other governmental and non-governmental partners.
The mission is to serve as an information and research hub that
fosters collaboration, generates new science, delivers science to
aid application, and engages diverse communities through shared
learning of ecosystems.
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Conclusion

The Pacific Southwest Research Station delivers science that meets
the stewardship needs of diverse ecosystems and communities.
This science addresses environmental, social, and economic
changes at scales meaningful to stewardship. The Station’s
approach informs and activates equitable natural resources
stewardship, restores the composition, structure, function,

and dynamics of ecosystems, and increases the resilience of
socioecological systems. This is accomplished and reported through
three research priority areas: Biodiversity and Ecosystems, Wildland
Fire Science and Stewardship, and Humans and Nature.

Scientists will work in transdisciplinary teams that span natural,
physical, and social sciences across the three priority research
areas. Science delivery at the Pacific Southwest Research Station is
maximized by collaborations and co-production with many resource
stewards, user groups, partners, and the public. Effective science
communication through peer-reviewed research journals and

other media increases the efficacy and application of the Station’s
research findings. The Pacific Southwest Research Station delivers
its science through publications, articles, newsletters, webinars, and
social media posts. This charter and the Station’s accomplishments
will be reviewed in 2026 and updated for the period 2026 to 2031.
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