


•  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 







Climate Impacts Group, IPCC report 2013 

•  Increased stream temps and 
changes in hydrologic regimes 

•  Water availability 
•  Thermal stress for salmonids 
•  Altered growth 
•  Survival/population impacts 
•  Invasive species 

Elsner et al. 2010 
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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 
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Tribal Well-Being 

From	  Jessica	  Montag	  and	  Ka2e	  Swan	  



From	  Jessica	  Montag	  and	  Ka2e	  Swan	  



Developing Spatially Explicit Habitat Models by Integrating 
River Hydraulics and Fish Habitat Criteria 

Bathymetry Hydraulic Model Output 

GIS: cell-based modeling Habitat-Discharge Curves 



Fall Chinook salmon spawning habitat 
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Baseline vs. Future Habitat Estimates 
Fall Chinook Spawning Habitat 
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Habitat based on water velocity and depth per Bovee et al. (2008) 
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Bioenergetics Modeling 
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•  Model inputs: modeled 
stream temperatures from 
climate scenarios and fish 
size and diet data from 
YRB 

•  1 mo and 3 mo model 
runs, spring and summer 

•  Early season growth 
increase, in March 

•  June-July fish lose 
weight compared to 
baseline scenarios 



•  Effects of CC on salmonid habitats dependent 
on species and life history stages 

•  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 
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