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A Numerical Model to Estimate Fish 
Exposure to Elevated Temperature in 

McNary Dam

M. Politano, IIHR-Hydroscience and Engineering, The University of Iowa

R. Laughery, Walla Walla District Corps of Engineers



• Zone of Tolerance: 23.6 oC (74.5 oF) or less 

• Zone of Resistance: behavioral mechanisms permit 
fish to survive short-term extreme temperatures

Seattle Times photo



Water Temperature and 
Fish Migration in 2015
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Net Radiation  (incoming – reflected)
Long Wave Radiation
Conductive Heat  Flux
Inlet Temperature Profiles

RANS Model  + Energy Equation
(Fluent, ANSYS)

Temperature 
Model

Grid Generator
Implemented at IIHR

Particle Model

Exposure to Elevated Temperature
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Aug. 18, 2004
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July 9, 2015

• The daily average water 
temperature was the highest of the 
season as a result of low river flow 
and high air temperature and solar 
radiation.

• Maximum air temperature 37.9 oC
(100.2 oF) 

• Maximum solar radiation 866 W/m2











99.3% in Tolerance Zone 

99.8% in Tolerance Zone 









Questions and Comments
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