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Salish Sea Model
development
Background and motivation

Alnitial costal ocean model
development work In
Puget Sound

A Effluent fate and transport

A Nearshore tidal marsh and
wetlands restoration

V 1996171 to1 present

AHypoxia and nutrient
pollution management
V 200771 to present

Strait of Juan = o Y stilaguamish R
de Fuca ® : I o T A iecey
e ) O \ b
g g IR, ,, B p O . 'rj
Occurrences of Hypoxia b 152 AN O\ " Dy 3 Vo
\‘ A o ' O ‘.'.
/ } : f
] <5.0mgiL oA | o ;Everett
B <30mgL N ,-{ “ . 1
’ ’,-' "4 o, w \ S p
B <20mgL CON = PR “Wkomish
Frequency N 5 RESR ‘ AR ) gl W b
No occurrance Al 4 A e 2
0 <01 I TN , . ‘o ( M .'r"
~ By ol o | 5
© 01-020 Y U
© 021-030 Hood = O (IR TR RN \%Q?\& g
o Canal B Ao G 2 oy
s IJI' a 'A 3 -' s L ma ‘ ,‘. "
O o031-040 remerton = 1 ;:’O Seat;le 3 . )
- Pire SO N
O 0.41-0.50 3 _ b S 2
{;’\ 4 ; A )’I l"‘\
. ) , ’ O y s 4
O 0.51-0.60 3 ! © Q8 (S 1 AR 8
« (, v {o : (\) ) ‘ ..z ’( 70 T
i aa N | Lo > ' o — , o o X
O W, K
0.61-0.70 £ & ENRY “ AR Ny B % o
elton /&t / °. -,y Tacoma <. W\
« 0.0 . '.~‘.,. 'eo S oded t e 7 A
E5 % ‘l"‘-Nolsqua“y R \ \ >
R s ) Olympia &

Source: Puget Sound Partnership 2009 State of the Sound




%/ Salish Sea Model (SSM)
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Hydrodynamic Model
FVCOM (Chen et al 2003)

A Tides, Currents
A Salinity, Temperature

Water Quality Model

W\ o] FVCOM-ICM (Kim &
\t 3 Khangaonkar 2011)

A Nutrients, carbon, algae

A Detritus, Zooplankon, larvae
A DO, pH, Toxics (PCBSs),
ASedi ment s, Oi

River and wastewater inflows from
Ecology and NOAA Hydrology Models

Ocean boundary T, S from
HYCOM

Boundary Tides from
NOAA &
USACE / ENPAC
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[Khangaonkar et al. (2018) i JGR Oceans]

Salish Sea Model T https://ssmc-uw.orqg/



https://ssmc-uw.org/

‘\e % . . . 130'«>w‘%{}k 125°'W 120°W ::, Q.- m \«'.;\‘)\
e Need for a regional high A e =
acific : . e en g 5 [Sua
0 Northwest resolution operational and el -
. & Seattle
forecasting model —
z ‘ } Portland = \ _\_ ,
A Increased risk of maritime accidents ) T oot
A Projected 7-fold increase in tanker traffic in the region T -
V Kinder Morgan Pipeline expansion SOV S _‘
A Increased frequency of WWTP failures
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Obijective: Accurate real-time predictions for maritime
emergency response (eg. Oil spills)

Harmful algal blooms |

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

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




~7 Salish Sea Model grid refinement (SSM,g)

Pacific _
Northwest  Saglish Sea and PNW Shelf
Original SSM

Grid (16k Nodes) SSCOFS Grid (220k Nodes)
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ooerfic Salish Sea Model grid refinement (SSM,g)
Northwest  Strait of Juan de Fuca

Original SSM Grid SSM-OFS Grid
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ooerfic Salish Sea Model grid refinement (SSM,g)
Northwest  Strait of Juan de Fuca

Original SSM Grid SSM,k Grid




ooerfic Salish Sea Model grid refinement (SSM, i)
Northwest  South Puget Sound

Original SSM Grid SSM,; Grid
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Pacific Salish Sea Model (SSM)

Northwest  High resolution version

Premathilake and Khangaonkar (2022)i Estuarine Coastal and Shelf Science]

A Based on established Salish Sea Model
A Model is forced with operational products
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\zg/ Skill assessment

Pacific
Northwest NOAA procedures
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