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APPLICATION OF A SPATIALLY EXPLICIT
DECISION FRAMEWORK FOR FISH CONSERVATION

BACKGROUND = ="

Biologists are considering climate trends
in planning and assessment, and resource
management agencies are adopting cli-
mate change policies. As such, managers
need tractable approaches to assess the
vulnerability of populations and habitats
and to guide the prioritization of limited
management resources.
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demonstrate one approach to tackle the
complex issues and uncertainties associ-
ated with climate change.

Probability of occurrence and predicted occupancy
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types of management problems linking under future environmental conditions.

climate change scenarios to fish popula-

tions. The first management decision involves strategic spatial prioritization of limited
conservation resources. The objective was to rank a number of streams, watersheds, or
populations for conservation, restoration, or some other purpose that requires a strategic
allocation of limited management resources. As an example, they focused on habitat po-
tential related to climate change scenarios for bull trout (Salvelinus confluentus) popula-
tions across the Boise River basin in central Idaho. The second problem illustrates a yes-
or-no decision about a specific management action among streams. This example focuses
on removing or maintaining fish barriers in streams containing isolated populations of
westslope cutthroat trout (Oncorhynchus clarkii lewisi) threatened with invasion by a
nonnative competitor (brook trout, Salvelinus fontinalis), and whether this decision
changes in the context of future climate conditions.

In both cases, the research made use of Bayesian networks (BNs) to translate each deci-
sion problem into a quantitative tool and implemented these models under historical and
future climate projections. The spatial prioritization BN predicted a substantial loss of
habitat for bull trout by the 2080s and provided a means to map habitats and populations
most likely to persist under future climate projections. The barrier BN applied to three
streams predicted that barrier removal decisions were likely robust under the climate
scenario considered.

@ KEY FINDINGS g

o Fishery managers should in-

corporate local and regional
climate change projections into
future management decisions.

e A structured decision frame-

work, coupled with analytical
tools and spatial data sets, can
help integrate climate and bio-
logical information to evaluate
management alternatives.

e Using relevant management

issues, climate change scenari-
os can be linked to fish popula-
tions to demonstrate the bene-
fit of structuring the decision-
making process.

e Using a spatially explicit deci-

sion framework enables man-
agers to: synthesize current
understanding about climate
effects on fish populations,
refine critical management
questions and clarify objec-
tives, formalize model assump-
tions, and identify key uncer-
tainties requiring further in-

vestigation.

MORE INFORMATION

® www.treesearch.fs.fed.us/pubs/43351
For more information, please contact Dan
Isaak, USFS Research Fishery Biologist, (208)
373-4385 or disaak@fs.fed.us.
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