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Project
components

A Data collection

A Circulation model

A Water quality model
A Scenarios

A Reports
I Data (done)
I Circulation (pending)
I Water quality (2010)




Rivers (includes upstream Atmospheric Deposition
septics, WWTPs, stormwater, (directly on South Puget Sound)
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South Puget Sound (south of Tacoma Narrows)
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Circulation model development

A Build grid (horizontal and vertical)

A Boundary conditions =P
I Northern boundary water surface, temp, sallmty

I Meteorology
I Rivers and WWTPs

A Calibration(2006) and confirmation (2007)

I Water surface elevatlon§>6T|de,sNOAA gauges)

i Temperature and salinity patterns and:time series
i Temperature and salinity profiles .

I Current velocities



3-D Circulation Mode
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A 2623 grid cells
A 500 m X 500 m (nominal) g AR
A Up to 17 layers

Anderson Island



Northern boundary conditions
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Water surface elevation®&Tides
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A Root mean square error
(RMSE) Is the square
root of the mean square
error:

RMSE= \/Z(model— data)®

A Goal minimize RMSEs
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A Central Puget Sound (3 to 12 cm)
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Oakland Bay

— - A RMSE 50 cm
T NIPITYITY AR AR AR AR AR AT A i 10% of 5m tidal range
CVVVIVIVIWVIRTPVTY VY A Phasing off by 40
o i minutes

Patide_32 Mod I Two 90 elbows that
2Ean a v A A AR AT grid smoothes out

1 W

0y

1t

y '|| I"._.'I . ' | .:,:;I ! ||I|I1| |I| "'I'I AAmplltUde gOOd

A Limited to immediate
Y area of Oakland Bay

model /

5535

09/17/2007 IJE'JENEEIIJ?



Water surface elevations (gauges)

A Elliott Ba

Seattle

_ O e N W

Gage

Model

09/18/2006

09725/2006

A Commencement Bay

PORTS

- T

NOAA

Model

0972572006




Tidal constituents

In Phase - Spring Tides SPRING TIDES

A A Lunar semidiurnal

e —— S A Solar semidiurnal

_—
m A Combined effect

Out of Phase - Neap Tides NEAP TIDES

\// K A Lunar semidiurnal

T~ — S, A Solar semidiurnal

——  —— wu.+s, A Combined effect
Source: Understanding Tides, Hicks (2006)



Tidal constituents

Amplitude (cm)
Phase (degrees) Budd Inlet Oakland Bay

Principal lunar 0.0t0 0.2 cm 10 cm 9cm
semidiurnal 0.4to + 0.6 <2° -23°
Y Principal solar 0.0t0 0.7 cm 4 cm 4 cm
semidiurnal 0.7to+ 1.0 <2° -19°
M olr (LT 0.2t0 0.3 cm 3cm 2 cm
N2 semidiurnal 1110-0.3° <90 21 °
elliptical Rl -
Plelpel Uiy 0.1t0 0.2 cm 0.6 cm 0.2 cm
o1 declinational 05° <90 10°
diurnal e ]
<1 I&gg;izlt?gnal 1.8t0 2.2 cm 1cm 1cm
-0.1to 0.0° <2° -10°

diurnal



Northern boundary conditions

(a) Temperature at Edmonds West
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(c) Salinity at Edmonds West
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(b) Temperature at Edmonds East
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Calibration and confirmatiorsurface
temperatureand salinity
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Calibration and confirmatiorsurface and
nearbottom temperature and salinity
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Calibration and confirmatiorsurface and
nearbottom temperature and salinity

A December 2006lata
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Results are good if
the colors are alike



Calibration and confirmatiorsurface and
nearbottom temperature and salinity
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Model predicts surface temperature and
salinity temporal and spatial patterns

Temperature

June 27, 2007
noon

eptember 25, 2007
noon

Salinity
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