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Model Choice: CE-QUAL-W?2 River Basin Model
Version 3

2-D (vertical-longitudinal), unsteady finite difference
model for hydrodynamics and water quality for rivers,
reservoirs, lakes, estuaries supported by the
Waterways Experiment Station, Vicksburg, MS, USA
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Pend Orellle model capabilities

Temperature, velocity (U,
W), Water surface

e algae

elevation . NEI ‘N
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Model Bathymetry - Data

*USGS cross sections surveyed 1996 (Fields et al., 1996)
Digital elevation model (DEM) Geographic Information System (GIS)
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Model Bathymetry

«234 model segments
*Each 250 meters long




CE-QUAL-W2 Version 3

River Basin Reservoir Model 2-D longitudinal-vertical
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Model Boundaries
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Meteorological Inputs Used by
Model

Air Temperature

Dew Point Temperature
Wind Direction

Wind Speed

Cloud Cover

Short Wave Solar Radiation
Precipitation

Topographical shading also Simulated




Meteorological Site Locations
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Wind direction measured at
Sandpoint, ID
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Dynamic Shading Algorithm

Equations:
 Solar declination
e Equation of time
 Local Hour Ang
e Azimuth
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Tributaries

A Branch Inflow
A Tributary Inflow
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Water Level
Calibration

Water Surface Elevation, m
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Temperature and Water Quality Calibration
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Temperature (Celsius)

Temperature Calibration
Continuous Data
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Temperature (Celsius)
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Temperature (Celsius)

Temperature Calibration

12/31/03  4/9/04  7/18/04 10/26/04 2/3/05  5/14/05 8/22/05

30

N
ol

N
o

=
6]

=
o

7\\\\\\\\\\\\\\\\\\\\\\\\\\m\uH\m\\\m\\m\\m\\m\\mi 30
| Segment7 (- - - - = Model -
-| 3.1 mdepth -~ Data C
— — 25
| . -
| AT -
— “ M —
] W} V‘A — 20
| i | Il —
| i -
] | i ‘1 b [
— | I, — 15
] Y”’ ‘VH"‘\“‘ y | L
7 AN l i B
] e f -
—] il ol — 10
] i ' -
— W‘l\‘m’ﬂ‘k ! lN,W -
|) ] (A
] ”W f ' My A ) wn‘"J - 5
e w«umn‘mm\pw‘ Wu " s 'Juvw\ww]\m\' i "”\\‘NWH ‘ L
T T IO T [T T[T T[T T[T T T T T[T T[T 77T 0

0 50 100 150 200 250 300 350 400 450 500 550 600 650
Julian Day



Temperature
Calibration

Vertical
Profiles

7 Sites Total

Mean Absolute Error =
0.38 degrees C
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Temperature
Animation
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Travel Time

Travel Time (days)

12/31/03

=
o

O B N W » O O N 00 ©

4/9/04 7/18/04 10/26/04

Upstream Boundary to Albeni Falls Dam

)
, /
A \
\\ // \\ | JﬁW"‘W'W,VWP)V\ J/ 1\\‘
\\/ | W \ J& /f \V\ |
L ﬂ“w FoN N\ oy
™, W\/( | o W/ Vw, Y \ /
\/ \ / ,
o /‘”% /M’
\'\W/M \ /V W
N
[ ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ \
50 100 150 200 250 300 350

Julian Day



Summary

e Pend Orellle Hydrodynamic and Water
Quality Model has been developed and is
well calibrated relative to other water quality
models



Pend Orellle River Box Canyon
Temperature Model

Portlanﬁ:lN §EtRaSItTeY Washington Department of

Ecology




Pend Oreille Box Canyon Model

Simulation Periods
«1997
«1998
«2004




Model Bathymetry - Data

*Cross sections from
Foster Wheeler Consulting,
1997 and 1998

Digital elevation model
(DEM) Geographic
Information System (GIS)




Model Bathymetry

*359 model segments
*Each 250 meters long




1 meter thick layers
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Meteorological Site Locations
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Dynamic Shading Algorithm
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Water Level
Calibration
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Water Level
Calibration
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Temperature
Calibration
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Temperature
Calibration

2004

Vertical

Profiles

13 Sites Total

Mean Absolute Error = ;
0.24 degrees C
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Temperature
Animation
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Summary

e Pend Orellle Box Canyon Model has been
developed and is well calibrated relative to
other temperature models



