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CLIMATE SHIELD REFUGE STREAMS FOR
PRESERVING NATIVE TROUT

Issue: Native trout are culturally and ecologically important, but likely to continue undergoing declines as some of the

cold-water environments they require are invaded by non-native species and shrink in association with climate change.
Much can be done to preserve these fish but efficient planning and targeting of conservation resources has been hindered
by a lack of broad-scale datasets and precise information about which streams are most likely to support native trout
populations later this century.

Application: Crowd-sourced biological datasets contributed by multiple agencies were coupled with high-resolution
NorWeST stream temperature scenarios to delineate invasion resistant, climate refuge streams across >450,000 stream
kilometers in the northwestern U.S. for two native trout species of concern—Bull Trout and Cutthroat Trout. Under both
moderate and extreme climate change scenarios, refugia with high probabilities of trout population occupancy (>0.9)
were predicted to exist for both species. Most refugia are on public lands (>90%) where few currently have protected
status in National Parks or Wilderness Areas (<15%). Forecasts of refuge locations could enable protection of key wa-
tersheds, be used to rally support among multiple stakeholders, and provide a foundation for climate-smart planning to
preserve native trout through the 21 century

Advantages: The “Climate Shield” approach is generalizable to other species and geographic areas because it has a
strong physiological basis, relies on nationally available geospatial data, and mines existing biological and temperature
datasets to develop valuable information inexpensively. Most importantly, Climate Shield creates a framework to inte-
grate data contributed by many individuals and resource agencies, and a process that strengthens the collaborative and
social networks needed for effective conservation.
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that are working to preserve native trout. Special thanks to the many biologists with the National Forest system,
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accelerated this research. The U.S. Fish and Wildlife Service’s Great Northern and North Pacific Landscape Conserva-
tion Cooperatives generously funded the NorWeST stream temperature project, which serves as the foundation for Cli-
mate Shield.
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High-resolution NorWeST stream temperature climate scenarios (a) developed from massive interagency databases
(>15,000 monitoring sites, >80 contributing agencies) were used to make precise predictions across the range of Cut-
throat trout (b) and ESA-listed Bull Trout (¢) about which streams will be resistant to non-native species invasions and
will also serve as climate refugia this century (d). The information is available as user-friendly digital maps and GIS
databases from the Climate Shield website for conservation planning purposes.
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