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* Multi-disciplinary and multi-
agency

« Climatic Change Special
Issue — May 2014, 6 articles
— Stakeholder engagement
— Conceptual model development
— Stream temperature modeling
— Steelhead growth modeling
— Salmonid habitat modeling
— Tribal well being
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Background

. Why the Yakima River. Basin?

o VarniedUseErgroupswithrdisparate goals

liribal in&e‘sts»{eimgintain culturally significant
fISRERES -

l-arge agriculturaliimterestsithatrely heavily on
Irrigation as a water; source

Recreational and natural reseurces

o Common Interests in assessing the effects of
climate echange impacts eniwater delivery and

. -

natural resources:®
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EXPLANATION

Land use/land cover
classification
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Water and wetlanas
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Main stem Yakima River

Subbasin boundary
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100" rain/yr headwaters
te:6"/yr at mouth

Snow: accumulation late
Oct early Nov

o Snowmelt is critical to
fill reservoirs and meet
Irrigation

Mean annual surface-
water demand ~2.5
million acre-ft

Demand partially met
by five Bureau of
Reclamation reservoirs

USGS
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Decision Alnalysis (DA)

| Habitat \
Physical Population Community

| Bioenergetics |

!

Social & Economic Analyses

DA Stakeholders Workshop — 20+ attendees representing:
Irrigation districts, local elected officials, federal, state,
and tribal fish and wildlife managers, and federal and
state water managers

Results:

« Shifted species of concern -- steelhead

 Added temp modeling tributaries & lower river
by Columbia River Inter-Tribal Fish Commission

« Developed a conceptual model of Yakima Basin

ZUSGS
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Preliminary
workshop output

only: not considered

complete or final
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Tribal Well-Being

Treaty Rights/
Court Decisions
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Developing Spatially Explicit Habitat Models by Integrating
River Hydraulics and Fish Habitat Criteria
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Habitat-discharge Response Curves

Predicted Chinook spawning habitat (ha)

Predicted Chinook spawning habitat (ha)
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Baseline vs. Future Habitat Estimates
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Sensitivity Analysis
Alternate management scenarios
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Mass-balance model of fish energy budget as a
function of:body size and temperature
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Percent Weight Change
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« Early season growth
increase, in March

« June-July fish lose
weight compared to
baseline scenarios

USGS
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Conclusion

& -

ffectsb'f' Sor sa.lmom habitats dependent
- w?-;-«o , g

Overall downward trend in habitat abundance
and decrease in persistence with CC scenarios

Summer bottleneck period for salmonids

— Low flows, higher temps, decreased habitat
— Altered growth, population persistence

- » Management implications/strategies
— Keep streams cool, riparian corridors
— Manage flows for fish
— Stream restoration projects, maintain function — food sources




Accomplishments

> Multiple agencies and disciplines working
collaboratively”

» Conceptual modeldeveloped with
stakeholder interests

> Decision analysis and support tools help
managers understand tradeoffs under
climate scenarios and potential _critical
time periods
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