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Salish Sea Model – PNNL / Ecology / EPA
Hydrodynamics and Water Quality  - Y2008

Hydrodynamic Model

FVCOM (Chen et al 2003)
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10-layers, sigma coordinates
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Meteorology

UW – WRF Model
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CE-QUAL-ICM / USACE

FVCOM-ICM (Kim and Khangaonkar 
2011)

Nutrients, phytoplankton/algae, carbon, 
DO, …. 19 variables
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2

Model Grid (PSM) Biogeochemistry Model Specifications

Salish Sea Model – http://salish-sea.pnnl.gov/
Khangaonkar et al. 2011 a,b, 2012, 2013, 2016, 2017]
Pelletier at al. 2017 a,b, Bianucci et al 2018, Khangaonkar et al 2018
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http://salish-sea.pnnl.gov/


Model scenarios

1. Realistic conditions during 2008

2. Without regional human 
nutrient sources
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DIN = nitrate + nitrite + ammonium
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pH gradient
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Change in 
ΔpH0-30m

during 
May-Jun
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Increase in 
crab 
dissolution
during 
May-Jun
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Dissolution severity = 2.77ΔpH0-30m +0.49
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Increase in 
severity of 
events below 
threshold due 
to human 
nutrients
(0-100m, Sep)
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Conclusions
• Human sources of nutrients account for up to 

about 30% of the nutrients available for algae 
growth, and lead to increased algae biomass and 
accumulation of total organic C and respiration

• Dissolution of crab megalopae may have increased 
up to about 15% due to increased pH gradients 
caused by human nutrient sources

• Severity of adverse conditions for egg development 
of pteropods may be significantly increased due to 
decreased ΩA caused by human nutrient sources



Questions?
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