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Schematic of Tidally-Averaged salinity and 
velocity structure!

“Exchange	  Flow”	  



A simple “story” 
for why the 

exchange flow 
exists 

•  The along-
channel salinity 
(and hence 
density) gradient 
is a key factor!



MoSSea: Modeling the Salish Sea 
faculty.washington.edu/pmacc/MoSSea 

• Realistic hindcasts 
• ROMS v.3 
• Tides TPXO 7.1 

• Rivers (16): USGS 
• Wind & Heat Flux: MM5 
• Ocean OBC: Global NCOM 





Comparison: Monthly CTD Casts 



Annual-mean Exchange Flow in the Salish Sea 



Residence Times 



Puget Sound: Hood Canal 



Chesapeake Bay 



Long Island Sound 



Acidification in 
Hood Canal 

 
Feely et al., 2010 



Conclusions 

•  Exchange flow is ~30 times greater than the 
river flow in Puget Sound 

•  Exchange flow pulls coastal nitrate into Puget 
Sound 

•  High productivity in surface water + stagnant 
deep waters causes hypoxia 

•  Hypoxia increases acidification 
 



LINKS 

 
•  Many papers available at: http://

faculty.washington.edu/pmacc/
publications.htm 

•  MoSSea: http://faculty.washington.edu/pmacc/
MoSSea/index.html 


