Northwest Climate Adaptation Science Center
FY 18 Research Portfolio
The Northwest Climate Adaptation Science Center (NW CASC) is pleased to announce funding for 10 new
projects in Federal Fiscal Year 2018 that will help fish, wildlife and ecosystems adapt to climate change in
the Northwest. Consistent with our commitment to delivering actionable science, each project will involve
collaboration with natural and cultural resource managers. This suite of projects is poised to engage
managers from tribes, federal and state agencies, and non-profit organizations across the region.

Aquatic Resources
How Will Coldwater Fish Survive in a Warming Future? Identifying Life-Stage Specific Use
of Coldwater Refugia in the Klamath Basin
Redband trout in Oregon’s Upper Klamath Basin are a culturally and economically important
species that rely on cool, spring-fed pockets of water in this warming watershed. The purpose
of this project is to identify how redband trout use coldwater refugia at each life stage
to survive extreme heat. This project will support resource managers developing habitat
restoration plans in the Klamath Basin and beyond.
Principal Investigator: Jonathan Armstrong, Oregon State University
Cooperators and Partners: James Peterson, U.S. Geological Survey Oregon Cooperative Fish
and Wildlife Research Unit; Guillermo Giannico, Oregon State University; Matthew Sloat, Wild
Salmon Center; Matt Falcy, Oregon Department of Fish and Wildlife

Climate Projections for Use in Stream Restoration and Culvert Design in Washington
State
Washington State is planning to replace improperly designed culverts in rivers and streams
that hinder the movement of migratory fish. As engineers redesign these culverts, it will be
important to consider how climate change is impacting streams in the region. This project will
support climate-resilient design for culvert and fish habitat restoration projects in Washington.
Principal Investigator: Guillaume Mauger, University of Washington
Cooperators and Partners: George Wilhere, Washington Department of Fish and Wildlife

Predicting Climate-Induced Expansions of Invasive Fish in the Pacific Northwest:
Implications for Climate Adaptation of Native Salmon and Trout
Although the headwaters of the Columbia River Basin are recognized for their cold water
habitats for native fish, this area will become more vulnerable to invasions by non-native fish
species as the climate warms. This project will use existing data collected by federal and tribal
natural resource agencies to predict where five problematic invasive fish species will spread
under future climate conditions. It will also evaluate adaptation strategies that could help slow
or prevent the spread of invasive fish.
Principal Investigators: Clint Muhlfeld, Ryan Kovach, U.S. Geological Survey
Cooperators and Partners: Robert Al-Chokhachy, Adam Sepulveda, Ben Letcher, Jeff Walker,
U.S. Geological Survey; Montana Fish, Wildlife & Parks; British Columbia Ministry of Forests,
Lands, Natural Resource Operations and Rural Development; Idaho Fish and Game; National
Park Service; U.S. Forest Service

At-Risk Species & Habitats
Climate Refugia and Resilience Atlas: Identifying Priority Areas for Conserving Species of
Concern in a Changing Climate
Although climate change threatens many wildlife species across the Northwest, there are
some locations that may serve as refuges for wildlife, where animals can be protected from
the worst impacts of climate change. The purpose of this project is to map potential refuges
for wildlife species in Oregon, Washington and Idaho.
Principal Investigators: Jennifer Cartwright, U.S. Geological Survey; Josh Lawler, University of
Washington
Fire Refugia in Old-Growth Forests: Predicting Habitat Persistence to Support Land
Management in an Era of Rapid Global Change
As climate conditions change, old-growth forests in the Pacific Northwest are at greater risk
of experiencing severe, stand-replacing fires. Since these forests provide critical habitat for
threatened and endangered species, it is important to better understand fire refugia, or
areas that will be protected from severe fire. This project will map where old-growth forests
are likely to persist under future conditions and where they’re more susceptible to be lost to
stand-replacing fires. These maps can support managers in creating forest plans and habitat
conservation plans.
Principal Investigator: Katie Dugger, U.S. Geological Survey Oregon Cooperative Fish and
Wildlife Research Unit
Cooperators and Partners: David Bell, Raymond Davis, U.S. Forest Service; Matthew Gregory,
Meg Krawchuk, Garrett Meigs, Oregon State University; J. David Wiens, U.S. Geological Survey

Invasive Species & Diseases
Synthesizing Climate Change Impacts on Wildlife Health and Identifying Adaptation
Strategies
Changing climate conditions are expected to directly and indirectly impact the occurrence
of disease in fish and wildlife. Shifts in temperature and precipitation may directly alter fish
and wildlife interactions with pathogens, and indirectly affect fish and wildlife health as their
habitats change. The purpose of this project is to review and synthesize existing information
on impacts of climate change on fish and wildlife health across North America.
Principal Investigators: Erik Hofmeister, Johnathan Sleeman, U.S. Geological Survey

Forest Ecosystems
Examining the Effects of Climate on American Indian Uses of Forests in Pacific
Northwest and Northern California
Given the unique, long-term cultural dependency of tribes on forests, there is a need to
identify how existing climate science can be made more applicable to tribes, how tribal
interests and values can be better incorporated and addressed, and how to better engage with
tribes to plan and implement adaptation approaches that respect their knowledge systems
and cultural practices. This research will synthesize information on tribes’ vulnerability to
climate impacts on forests and how to better incorporate tribal interests and values in climate
adaptation planning.
Principal Investigator: Frank Lake, U.S. Forest Service
Cooperators and Partners: Jennifer Jones, Jonathan Long, U.S. Forest Service; Kathy Lynn,
Kari Norgaard, University of Oregon

Shrubland Ecosystems
Improving the Success of Post-Fire Adaptive Management Strategies in Sagebrush
Steppe
Sagebrush steppe, an important but fragile ecosystem that supports a diversity of species, is
increasingly threatened by changing wildfire, climate conditions and the spread of invasive
grasses. Although resource managers often try to limit the spread of invasive grasses after
fire events, these treatments have mixed results due to additional factors like droughts and
timing. The purpose of this research is to better understand the factors that affect post-fire
sagebrush management success, to support adaptive management of sagebrush ecosystems
in a changing climate.
Principal Investigators: Matt Germino, U.S. Geological Survey
Cooperators and Partners: David Pilliod, Dave Barnard, John Bradford, Bob Shriver, Collin
Homer, U.S. Geological Survey
Big Sagebrush Response to Wildfire and Invasive Grasses in the 21st Century
Big sagebrush plant communities provide critical habitat for wildlife of conservation
concern like greater sage grouse. However, increasing wildfires and invasive species are
reducing the habitat quality and diversity of this ecosystem. The purpose of this project is to
better understand the effects of climate, wildfire and invasive grasses on sagebrush plant
communities, to help land and resource managers target their conservation efforts on areas
that are projected to be the least vulnerable to these threats.
Principal Investigators: Kyle Palmquist, University of Wyoming; John Bradford, U.S. Geological
Survey
Cooperators and Partners: William Lauenroth, Yale University, University of Wyoming; Steve
Torbit, Greg Watson, U.S. Fish and Wildlife Service

Identifying Historical Drivers of Vegetation Change to Inform Future Management of
Federal Lands in the Northern Great Basin
Although sagebrush rangelands of the Great Basin support habitat for a diversity of native
plants and wildlife, they have already been degraded and will continue to be under stress
as climate and land use conditions change. This research will identify historical causes of
vegetation change in shrubland ecosystems and will project future changes in three federallymanaged lands in the Northwest. Managers will be able to use this information to understand
how vegetation types might change over time and what these changes mean for species
dependent on habitats such as sagebrush.
Principal Investigator: Christopher Soulard, U.S. Geological Survey
Cooperators and Partners: Collin Homer, U.S. Geological Survey; Angela Sitz, U.S. Fish and
Wildlife Service; William Boothe, Bureau of Land Management

