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Source: Puget Sound Partnership 2009 State of the Sound

Salish Sea Model 
development
Background and motivation

ÅInitial costal ocean model 
development work in 
Puget Sound
ÁEffluent fate and transport
ÁNearshore tidal marsh and 

wetlands restoration
V1996 ïto ïpresent

ÅHypoxia and nutrient 
pollution management

V2007 ïto present
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Salish Sea Model (SSM)
3D Unstructured Finite Volume Coastal Ocean Model

Hydrodynamic Model
FVCOM (Chen et al 2003)

ÅTides, Currents

ÅSalinity, Temperature

Salish Sea Model ïhttps://ssmc-uw.org/

Water Quality Model
FVCOM-ICM (Kim &    
Khangaonkar 2011)

ÅNutrients, carbon, algae

ÅDetritus, Zooplankon, larvae

ÅDO, pH, Toxics (PCBs), 

ÅSediments, Oil Spills, é

Ocean boundary T, S  from 

HYCOM 

Boundary Tides from 

NOAA &

USACE / ENPAC

River and wastewater inflows from 

Ecology and NOAA Hydrology Models

[Khangaonkar et al. (2018) ïJGR Oceans]

https://ssmc-uw.org/
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Need for a regional high 
resolution operational and 
forecasting model 

ÅIncreased risk of maritime accidents

ÁProjected 7-fold increase in tanker traffic in the region

V Kinder Morgan Pipeline expansion

ÅIncreased frequency of WWTP failures

ÁKing County West point WWTP (2/2017, 1/2021)

Harmful algal blooms

Oil spill Mitigation
Source: https://ecology.wa.gov/

Source: https://ecology.wa.gov/

NOAA IOOS Grant (COMT Program) - 2018

Objective: Accurate real-time predictions for maritime 

emergency response (eg. Oil spills)
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Salish Sea Model grid refinement (SSMHR)
Salish Sea and PNW Shelf

Original SSM Grid (16k Nodes) SSCOFS Grid  (220k Nodes)
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Salish Sea Model grid refinement (SSMHR)
Strait of Juan de Fuca

Original SSM Grid SSM-OFS Grid
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Salish Sea Model grid refinement (SSMHR)
Strait of Juan de Fuca

Original SSM Grid SSMHR Grid
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Salish Sea Model grid refinement (SSMHR)
South Puget Sound

Original SSM Grid SSMHR Grid
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Salish Sea Model (SSMHR)
High resolution version

ÅBased on established Salish Sea Model

ÅModel is forced with operational products

161 Freshwater 

Inflows ï

NWM

99 WWTPs -

Washington 

State 

Department of 

Ecology

Open Ocean Boundary 

Forcing NOAA CSDL 

Data ïG-RTOFS

Meteorological Forcing 

NOAA CSDL Data ï

HRRR/RAP

Premathilake and Khangaonkar (2022)ïEstuarine Coastal and Shelf Science]
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Skill assessment 
NOAA procedures


