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Research Background

Stream temperature is an important component of aquatic habitat
throughout the year

Tools needed to inform how climate change could alter the hydrologic
runoff and water temperature inputs to stream and floodplain reaches
utilized by endangered or threatened fish species

A 2D model can show lateral changes across the river channel that may
vary substantially in mixing zones or side channels important to fish
Output from water temperature model can be linked with biological
monitoring data
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http://www.nmfs.noaa.gov/pr/species/fish/steelheadtrout.htm
http://www.nmfs.noaa.gov/pr/species/fish/cohosalmon.htm

Numerical Model: SRH-2D

2D depth-averaged solution of the dynamic
wave equations for flow hydraulics;

An implicit solution scheme for solution
robustness and efficiency;

Unstructured or structured meshes with
arbitrary mesh cell shapes may be used,;

Steady or unsteady flows;

All flow regimes: subcritical, supercritical, or
transcritical flows;

See website for more info:
www.usbr.gov/pmts/sediment/model/srh2d
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Temperature Equation
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@ . =net heat exchange between water column and its surroundings
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s, is the spring water flow rate [m*/s] into the stream
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Temperature Equation

@ . =net heat exchange between water column and its surroundings

net

(Dnet — (Dns +(Dna +(Dbed _(Dbr _(De _(Dc

= net solar radiation entering water surface

= net atmospheric radiation entering water surface
= heat loss by back radiation from stream

= evaporative heat loss at water surface

= conductive heat loss at water surface

= heat flux into stream at channel bed
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Location
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Methow Subbasin Geomorphic Assessment
Okanogan County, Washington
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Methow RIver
Example

e Eastern Washington in
Cascade Mountains

 Technical studies being
done to assists with
Chinook and Steelhead
salmonid habitat
restoration efforts (red
and yellow outlines)
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Methow River Temperature
Characteristics
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Field Measurements versus Predicted

Flow Rate Temperature
(cfs) (°C)
Chewuch 89 17.3
Methow 146 15.4
Spring Creek 21 13.6
Point Source 20 13.6
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Future Research Steps

 Reach sensitivity analysis to weather parameters

— Solar radiation !‘

— Atmospheric radiation

 Heat losses
— Water surface: reflection, evaporation, conduct
— Bed: conduction

 Climate change —-— l%* -
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— Water temperature _ _:!7

— Air temperature

— Discharge f %
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