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Study Goals

Improve understanding of juvenile Chinook and steelhead habitat dynamics and how 
it varies with streamflow

• How much habitat is available for these salmonids to use throughout the year?
• How would potential changes of instream flow targets affect habitat 

availability?
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Phase 2



Hydraulic Modeling
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Simulating flows from below current BiOP targets to annual peak 
flows (80,000 cfs at Salem, for reference)



Two-dimensional 
hydraulic model reaches

Total covering about 
200km of river



Habitat Modeling



Methods – Habitat Model
Depth Velocity Slope Habitat

Preliminary Results – Do Not Cite



Methods – Habitat Model
Species Size Class Criteria Narrow Median Broad

Chinook 
salmon

Pre-smolt 
(>60mm)

Depth (ft) 0.15-2.25 0.15-3.5 0.15-Inf

Velocity (ft/s) 0-1.25 0-1.63 0-3

Bed Slope <0.4 <0.55 Any

Chinook 
salmon

Fry (<60mm)

Depth (ft) 0.15-2.0 0.15-3.5 0.15-5
Velocity (ft/s) 0-0.5 0-1.25 0-1.5

Bed Slope <0.4 <0.55 Any

Steelhead
Pre-smolt 
(>60mm)

Depth (ft) 0.15-1 0.15-1 0.15-Inf

Velocity (ft/s) 0-1.75 0-3.25 0-3.5

Bed Slope NA NA NA

Steelhead Fry (<60mm)

Depth (ft) 0.25-1.25 0.25-2 0.25-5

Velocity (ft/s) 0-0.5 0-1.25 0-2

Bed Slope NA NA NA
Preliminary Results – subject to revision



Methods – Habitat Model

Preliminary Results – subject to revision

Depth Metrics Velocity Metrics



Habitat Model Results –Willamette River

Preliminary Results
Do Not Cite

Area of habitat using:
• Broad definition
• Median definition
• Narrow definition



Preliminary Results
Do Not Cite

Summer Flow Winter Flow Storm Flow



Habitat Model Results – Willamette River
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Habitat Model Results – Willamette River
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Habitat Model Results – Willamette River
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Habitat Model Results – Willamette River

Preliminary Results
Do Not Cite



Integrating Temperature Into Habitat



Habitat Model Results – Willamette River

2015 – “Warm and Dry”

2016 – “ Warm-ish”

2011 – “Cool and Wet”

Streamflow at Salem (USGS gage 14191000)
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Summary of Habitat Modeling Results

• Habitat response to increasing streamflow varies throughout 
Willamette
• Habitat on upstream of Corvallis consistently increase with added streamflow, 

while reaches downstream decrease from low-moderate flows
• Primarily driven by local geomorphology → bars, channel complexity, & floodplain 

accessibility

• Temperature, not hydraulic habitat, is most limiting factor in summer

• Habitat availability is greatest at highest flows. This is most 
pronounced upstream of Corvallis.
• Results highlight habitat at low and moderate flows is most limiting
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