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Schematic of Tidally-Averaged salinity and
velocity structure
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(b) Estuary velocity cross-section

“Exchange Flow”
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A simple “‘story’
for why the
exchange flow
exI1sts

* The along-
channel salinity

(and hence
density) gradient
is a key factor

RIVER (a) River starts to fill the estuary with fresh water
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(b) Tidal mixing causes vertical homogenization,
but because there is more fresh water near the head,
RIVER an along-channel salinity gradient develops

X

(c) The along-channel salinity gradient wants to
flatten out, and in the process exports surface water
which is relatively fresh, and imports ocean water
near the bottom. This is called the "exchange flow,"
RIVER or "gravitational circulation”

=X

NOTE:In a real estuary step (a) doesn't happen. Instead
the estuary tends to oscillate between states (b) and (c),
particularly over the Spring/Neap cycle.
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MoSSea: Modeling the Salish Sea

faculty.washington.edu/pmacc/MoSSea
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Comparison: Monthly CTD Casts
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Annual-mean Exchange Flow 1n the Salish Sea
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: Hood Canal
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Chesapeake Bay
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2008 summer dissolved oxygen levels for the mainstem of
Chesapeake Bay. Map shows minimum values of the
summer average.
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Average summer (June to September) mainstem Chesapeake Bay anoxic volume between 1985
and 2008. Red bars show anoxic volume forecasts that were provided in the proceeding spring.
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DO Profiles from Surface to Bottom-Aug. 1-7, 2006
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Coast-Hood Canal: August 2008
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Conclusions

Exchange flow 1s ~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




