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What we cover

1. Project overview

2. Hydrodynamic model and report 
development
ï Since May 20, 2009 briefing

3. Upcoming steps
ï Water quality model development

ï Scenarios

ï Advisory Committee

ï Final report



Study 
area

1. What is the combined effect of human nutrient 
contributions from nonpoint and point sources on DO?

2. Are Central Puget Sound sources contributing to South 
Sound problems?



Project 
components

ÅData collection

ÅCirculation model

ÅWater quality model

ÅScenarios

ÅReports

ïData (done)

ïCirculation (pending)

ïWater quality (2010)
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Circulation model development

ÅBuild grid (horizontal and vertical)

ÅBoundary conditions
ïNorthern boundary water surface, temp, salinity

ïMeteorology

ïRivers and WWTPs

ÅCalibration (2006) and confirmation (2007)
ïWater surface elevations (PSTides, NOAA gauges)

ïTemperature and salinity patterns and time series

ïTemperature and salinity profiles

ïCurrent velocities



3-D Circulation Model

Å2623 grid cells

Å500 m X 500 m (nominal)

ÅUp to 17 layers

Bathymetry source: Finlayson (2005)



Northern boundary conditions

Water surface elevations:

PSTides

ÅSpecialized tidal model

ÅDetailed predictions not 
available from other 
sources

ÅSelected segment 
closest to the northern 
(Edmonds) boundary

PSTides
segment 388



Water surface elevations (PSTides)

ÅRoot mean square error 
(RMSE) is the square 
root of the mean square 
error:

ÅGoal: minimize RMSEs

2)datamodel(RMSE
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ÅCentral Puget Sound (3 to 12 cm)

ÅSouth Puget Sound (10 to 16 cm)



Oakland Bay

ÅRMSE 50 cm

ï10% of 5-m tidal range

ÅPhasing off by 40 
minutes

ïTwo 90° elbows that 
grid smoothes out

ÅAmplitude good

ÅLimited to immediate 
area of Oakland Bay

reality

model



Water surface elevations (gauges)

ÅElliott Bay

ÅCommencement Bay



Tidal constituents
SPRING TIDES

Å Lunar semidiurnal

Å Solar semidiurnal

Å Combined effect

NEAP TIDES

Å Lunar semidiurnal

Å Solar semidiurnal

Å Combined effect

Source: Understanding Tides, Hicks (2006)



Tidal constituents

Amplitude (cm)
Phase (degrees)

Budd Inlet Oakland Bay

M2
Principal lunar
semidiurnal

0.0 to 0.2 cm
0.4 to + 0.6°

10 cm
<2 °

9 cm
-23 °

S2
Principal solar 
semidiurnal

0.0 to 0.7 cm
0.7 to + 1.0°

4 cm
<2 °

4 cm
-19 °

N2
Major lunar 
semidiurnal 
elliptical

0.2 to 0.3 cm
-1.1 to -0.3°

3 cm
<2 °

2 cm
-21 °

O1
Principal lunar 
declinational 
diurnal

0.1 to 0.2 cm
-0.5°

0.6 cm
<2 °

0.2 cm
-10 °

K1
Luni-solar 
declinational 
diurnal

1.8 to 2.2 cm
-0.1 to 0.0°

1 cm
<2 °

1 cm
-10 °



Northern boundary conditions
(a) Temperature at Edmonds West 

 

(b) Temperature at Edmonds East  

 
 

(c) Salinity at Edmonds West 

 

(d) Salinity at Edmonds East 
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(c) Salinity at Edmonds West 

 

(d) Salinity at Edmonds East 

  

 



Calibration and confirmation: surface 
temperature and salinity

ÅAugust 2006 data ÅAugust 2006 model

Temperature (°C)
Results are good if 
the colors are alike



Calibration and confirmation: surface and 
near-bottom temperature and salinity

ÅAugust 2006 data ÅAugust 2006 model

Salinity (psu)
Results are good if 
the colors are alike



Calibration and confirmation: surface and 
near-bottom temperature and salinity

ÅDecember 2006 data ÅDecember 2006 model

Temperature (°C)
Results are good if 
the colors are alike

August 1, 2006
noon



Calibration and confirmation: surface and 
near-bottom temperature and salinity

ÅDecember 2006 data ÅDecember 2006 model

Salinity (psu)
Results are good if 
the colors are alike

August 1, 2006
noon



September 25, 2007
noon

June 27, 2007
noon

Model predicts surface temperature and 
salinity temporal and spatial patterns
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