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Broad-scale analysis of climate change
and native trout persistence

- What kinds of climate associated stressors

are likely to pose the greatest risk for native
Trout?

* Where are the highest risk impacts likely to
occur?

- Where are the lowest risk areas?

- How do these climate associated stressors

interact with existing population status and
habitat condition?




Commonly predicted effects of climate change
to freshwater ecosystems

Increased evaporation rates

Earlier spring runoff

Reduced snowpack

Higher winter flows

Lower summer flows

Greater variability in extreme temperatures

Greater storm intensity

Increased forest insect pests

Saltwater infrusion from rising sea levels




Methods for Modeling Climate Change Impacts

Increased summer tfemperatures
- Determined suitable and unsuitable thermal zones
- Applied 3 °C increase in July temperature

Increased drought risk
- Palmer Drought Severity Index
- Mitigated by high precipitation regimes and high elevation

Increased winter flooding

- TIdentified transient subwatersheds that are borderline between winter
show and rain dominant

Increased wildfire risk

- Applied Anderson fuel classifications over Westerling et al. (2006)
elevational zones (1680-2590 m) of increased drying

Composite climate change risk
- Each subwatershed scored for highest score for 4 factors modeled
- Risk rated as low, moderate, high, or very high




Current
species coverage

Analysis unit:
subwatershed







Western elevation zone most susceptible to
increased drying: 5,510-8,495 ft
(1680 - 2590 m)

- Increased wildfire
activity

* Increased forest
drought stress and
mountain pine beetle
investations

- Earlier runoff

» Reduced snowpack

- Reduced summer flows

Ref: Westerling et al. 2006. Science 313:940-943.







Increased Wildfire Risk

Risks vary substantially
from one species or
subspecies to the next

« 39% of Bonneville
cutthroat habitat at
high risk

e 17% of Colorado River
cutthroat habitat at
high risk







What about drought and coldwater fishes?

"By about 2050, average moisture balance
conditions will mimic conditions experienced rarely
at the height of the most severe historic
droughts” (Hoerling and Eischeid 2007)

Palmer Drought
Severity Index
2035-2060

The Southwest
appears to be
entering a new
drought era







What are the
risks and implications for
Bonneville cutthroat trout?




Increasing Summer Temperature

For currently occupied habitats,
Increasing summer tfemperature
poses the least threat with 16 of
209 subwatersheds (8 %) ranked at
high risk



Increased Wildfire Risk

39% of currently occupied
subwatersheds are at high risk

Fuel types and increasing fires
at 1680 - 2690 m elevation affects
populations within Bear River and
Northern Bonneville GMUs




Winter Flooding

35% of current populations
at high risk, including
a substantial number

of mid-elevation populations
in Northern Bonneville




Drought

Drought is most pervasive
risk factor with 53% of
currently occupied habitat
classified at high risk

Nearly 25% of
subwatersheds are at
high risk for both
drought and wildfire

Lowest risk areas in

headwaters of the

Bear River drainage
and Chalk Creek drainage




Persistence of stream-dwelling Bonneville cutthroat
trout populations during climate change

GMU

conservation
populations

Populations that
meet persistence
criteria

Persistent pops.
that are at high
or very high
climate risk

Bear River

33 pops. occupying
1752 km

21

16 (76%)

Northern
Bonneville

65 pops. occupying
1319 km

28

21 (75%)

Southern
Bonneville

21 pops. occupying
144 km

4 (100%)

West Desert

31 pops. occupying
94 km

1 (100%)




What populations are at highest risk?

* Peripheral populations
« Small, fragmented populations

* Populations already stressed
by non-native '




Climate
Change Risk
and
Persistence

BCT basins of
highest risk:

West Desert
Southern Bonneville

CRCT basins of
highest risk:

Upper Colorado
Gunnison
Dolores

San Juan




What our climate change work is telling us...

» Climate change will further compound existing
stressors within watersheds - increases cumulative
impacts

* Increased disturbances - flooding, drought and
wildfire - may pose more extreme risk than increasing
temperatures

* Perhaps the greatest risk is to small, isolated and
peripheral populations

» Persistence of major population groups within entire
GMUs/river basins is tenuous

- Immediate restoration action is needed in high
risk/high value habitats to increase resistance and
resilience to climate change




