Modeling river water temperatures in
critical habitat ESA listed salmon:
the importance of spatial and temporal scales

Eric Danner
NOAA Fisheries
Southwest Fisheries Science Center



Talk Overview

Project goal: improve decision support for water releases
from Shasta Dam with respect to salmon habitat

 hindcasts, nowcasts, forecasts
 for each 1km reach
« sub-hourly time-step

Make results easily accessible to the end-users
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Model Results
(without assimilation)
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Temperature, C

Model Results

(with assimilation)

Balls Ferry, September 2010
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Water Temperature (C)
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RMSE (C)
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Distance from dam (km)

Temperature Landscape — one week

Temperature Landscape, single week, 2010
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Temperature Landscape — entire season

Temperature Landscape 2010
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Longitudinal Profile

Temperature Landscape 2010
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Temperature Landscape 2008

(2,) @injesadwa (D,) a4njesadwa

© © < o o
- - - — - ©

 ——

Nov

Aug

Jul

Temperature Landscape 2009

May

(wy) wep wouy asuelsiq (wny) wep wouy asueysiq

Temperature Landscape 2010

(D,) @injesadwa
* 2 3
IlIW o

[N o
- - ©
O ©

Aug

Jul

Jul

Jun

May

o o o o
3\ < © ©

(wyy) wep wouy asueysiq




Exceedance 13.9°C 2008
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Exceedance 12.0°C 2008
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Use the results to make informed management decisions



Home Forecasts

Management Scenarios

Temperature History

Project Information Links

Please note:This site is a prototype user-interface for a stream
temperature model and is for demonstration purposes only.

Thu Oct 27 2011 10:00 forecast for current conditions: Flow 7050.0 cfs, Release Temperature 51.4 deg F
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Notes:
Lines: black line is measured water temperature, colored lines are modeled water
temperature
Bubble color: Measured water temperature as shown in color bar
Bubble size: scaled by ber of hours d temperature is
over 56 deg F (currently disabled)
Horizontal dashed line at 56 deg F




Meteorological Forecast
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CVP River Temperature Forecast DSS

Please note:This site is a prototype user-interface for a stream

Home @ Forecasts = Management Scenarios = Temperature History =~ Project Information | Links temperature model and is for demonstration purposes only.
0 AR BSF aLf BND Enter new discharge scenarios:
Scenario Temperature Flow
59
: : @ 51 I%degF 12’000 }%cfs
.58
e L} L} - rY
® 55 | %r 8,000 3o
: : : . . Current
0 Discharge TemPperature  Flow
-ﬁ55|Eo.................-cio.o....;.......;..... . 51.4degF 7050.0015
T
- . . . . .........
2 5
7 53 : : : 5000
: ...:.......i_l-l..t.t:.l-...l.t...
]
52 1 00°°° : : :
‘-.....-0'°'. .......-o-o-o-o.o---ootaocoo........o‘
511101.00000"... :
— \
0 20 a0 60 ] 100 120
Distance downstream (km)
Haours:
0 ) ] 27 36 4 54 3 72
< 1 1 1 1 — 1 1 1 I =

Play | :Stop: Fri Oct 28 2011 21:00 speed:  +




Qe ——— @

VP River Temperature Forecast DSS

Please note:This site is a prototype user-interface for a stream
Home Fi M i Te History Project Information Links temperature model and is for d only.

Temperature History for the 2011 Season
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CVP Stream Temperature DSS Test

Home Forecasis Management Scenarios | Temperature History Download Project Information Links

Data Download Options

( Forecast or History? ) Previous Selections
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Summary

Capture diel temperature variation
Forecasts

Complete temperature landscape
Results in a useful format

Future work:

 fish growth models
e coupled reservoir models
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