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Chesapeake Bay Dead Zone
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Bottom-water Hypoxia in Charlotte Harbor, FL
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Hypoxia in Charlotte Harbor
After Charley (8/13/2004)

3 n

D. Tomasko

Surface+Bottom ~ ~38 Sq mi on
hypoxia 8 /27 /0 4




Hypoxia in Peace River Watershed
8/21/2004
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Simulation of Hypoxia Using an

Integrated Modeling System for
Estuarine and Coastal Ecosystems
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Hypoxia in Charlotte Harbor during 2000
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Sediment Oxygen Demand

Station Latitude Longitude

Measured Value
(March 1984)

Measured Value
(Sep. 1984)

100 150 200
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Volume of bottom water (m )

Volume of bottom water (m )

Volume of Bottom Hypoxic Water is Related to River
Discharge, Ri, and Tide

Volum e of bottom w ater and river discharge
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Can we control Hypoxia?

e Sediment Oxygen Demand (SOD) is due to the
oxidation of organic matter in bottom sediments.

 The main sources of organic matter in bottom
sediments are from river loading, waste
discharge, and dead algae following major bloom.

« SOD can be a large fraction of oxygen
consumption in surface water bodies.



DO and SOD with reduced nutrient/CBOD loading
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SOD (g O,/m*/d)

SOD (g O,/m*/d)

SOD in the Upper Charlotte Harbor
(Increased air temperature of 3°)
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DO in the Upper Charlotte Harbor
(Increased air temperature of 3°)
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Phytoplankton (ug/l)

Phytoplankton (ug/l)

Phytoplankton in the Upper Charlotte Harbor
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Conclusion

Hypoxia exists in Gulf of Mexico, Chesapeake Bay, and
Florida.

Hypoxia in Charlotte Harbor is governed by river flow
induced stratification and Sediment Oxygen Demand.
Bottom hypoxic water decreases when
— stratification decreases (low river flow, high wind, high tide)
— external loading (nutrients/CBOD) decreases

Peak hypoxic water volume is reduced by 5-10% with
50-100% load reduction

Climate change will lead to increase in SOD and
decrease in DO, and changes in phytoplankton species
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