
Fish and Aquatic
CONSERVATION 

FISH HATCHERY INFRASTRUCTURE AND WATER VULNERABILITY ASSESSMENTS

Phase 1: Watershed Characterizations
Kathleen Hemeon1, Doug Peterson1, Rod Engle1, John Erhardt1, Greg Burak1, Shane Vatland2, Eli Felts1   

1US Fish and Wildlife Service,  2Nez Perce Tribe 





Change in thermal 
environment

Propagation targets                   

Change in Flow and 
Density Index

Altered 
Growth

RCP 8.5 Climate 
Scenario

Water temperature

Species-specific thermal thresholds 

Water availability

Water use

Propagation capacity 

Modeling  Framework | Production Vulnerability



Change in 
thermal 

environment

Propagation targets                   

Change in Flow and 
Density Index

Altered 
GrowthRCP 8.5 

Climate 
Scenario

Water temperature

Species-specific thermal 
thresholds 

Water availability

Water use

Propagation capacity 

1 ) Evaluate future water availability to hatcheries: watershed characteristics (e.g., SWE, precipitation)
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Climate
• Mean average surface air 

temperature (°C)
• Mean minimum surface air 

temperature (°C)
• Mean maximum surface air 

temperature (°C)

Hydrology
• Precipitation (mm/month)
• Snow water equivalent [SWE] 

(mm on 1st day of month)
• Total runoff (mm/month)
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FACILITY TYPE TEMPERATURE RUNOFF SWE

McCall

Hatchery Max summer temp ↑ 4°C Peaks 1 month earlier
Peak ↓ ~ 25% ↓ ~ 20%

Satellite All summer temps ↑ 4°C Peaks 1 month earlier ↓ ~ 25%

Sawtooth

Hatchery Average + max summer 
temps ↑ 4°C Peaks 1 month earlier -----

Satellite Average + max late summer 
temps ↑ 4°C Peaks 1 month earlier -----

Dworshak Hatchery Average + max August temps 
↑ 4°C ----- Peaks 1 month earlier

↓ ~ 40%



Next Steps …
Stream temperature data

USFWS PNW Climate Change 
Vulnerability Assessments
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2 ) Evaluate future water temperatures available to hatcheries: modeled stream water temperatures
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3 ) Evaluate future water temperature effects on fish growth: hatchery- and program-specific growth models
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4 ) Evaluate future changes to flow and density indices: discuss hatchery intervention and infrastructure
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PHASE 1 | Watershed Characteristics

• Gather historic and projected climate data for the Pacific Northwest with 
equivalent parameters as our stream water temperature models: 

RCP: 8.5
CMIP5 Scenarios:

1. MRI-CGCM3 (Least Warm)
2. HadGEM2-ES (Hot)
3. IPSL-CM5A-MR (Dry)
4. CNRM-CM5 (Wet)
5. NorESM1-M  (Middle)

Downscaling: Bias Correction and Spatial Downscaling (uses monthly General 
Circulation Models)
Historic Time Frame: Jan 1950- Dec 1999
Projected Time Frame: Jan 2030- Dec 2059
Data Units: Monthly | 1/8th Degree

• Clip multi-dimensional climate data to hatchery delineated watershed.
• Summarize data across watershed.



IPCC 2014

Representative Concentration Pathways [RCPs] 
Special Report on Emission Scenarios [SRES]

R1 USFWS CCVAs

LSRCP CCVAs
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