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Major Effects of Climate ChangeMajor Effects of Climate Change
 (IPCC, 2007)(IPCC, 2007)
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ACF Basin and Apalachicola BayACF Basin and Apalachicola Bay

Competing water usage Competing water usage 
among states of Alabama, among states of Alabama, 
Georgia, and Florida.Georgia, and Florida.
Apalachicola Bay been Apalachicola Bay been 
has been designated as a has been designated as a 
National a National National a National 
Estuarine Research Estuarine Research 
Reserve.Reserve.



Apalachicola Bay produces about Apalachicola Bay produces about 
90% of Florida90% of Florida’’s oysters oyster



Oysters, Shrimps, and clamsOysters, Shrimps, and clams



Neural network for flow forecasting Neural network for flow forecasting 
in Apalachicola Riverin Apalachicola River

 (Huang et al, 2004)(Huang et al, 2004)



Neural network for flow forecasting Neural network for flow forecasting --
 model trainingmodel training



Neural network for flow forecasting Neural network for flow forecasting 
–– model verification/testingmodel verification/testing



Hydrodynamic and water quality Hydrodynamic and water quality 
Models Models 

POM model improved by Huang (2000, 2002 ) in POM model improved by Huang (2000, 2002 ) in 
turbulent model and sigma coordinate schemes turbulent model and sigma coordinate schemes 
The model is able to predict temporal and spatial The model is able to predict temporal and spatial 
distributions of water levels, currents, and salinity in distributions of water levels, currents, and salinity in 
the bay.the bay.
EFDC ModelEFDC Model--coupled hydrodynamics and water coupled hydrodynamics and water 
quality modelsquality models





Surface elevation at observation stationSurface elevation at observation station



Horizontal salinity variationHorizontal salinity variation





Suspended sediment Modeling (Liu and Suspended sediment Modeling (Liu and 
Huang, 2009)Huang, 2009)--Boundary conditionsBoundary conditions



Suspended sediment Modeling (Liu Suspended sediment Modeling (Liu 
and Huang, 2009)and Huang, 2009)--

 
Model calibrationModel calibration



Suspended sediment Modeling (Liu and Suspended sediment Modeling (Liu and 
Huang, 2009)Huang, 2009)--

 
model simulationsmodel simulations



Detecting hurricaneDetecting hurricane--induced sediment induced sediment 
by remote sensingby remote sensing



RemoteRemote--Sensing Regression ModelSensing Regression Model
 (MODIS 250m)(MODIS 250m)



Path of Hurricane Frances andPath of Hurricane Frances and
 Apalachicola Bay area, 9/4/2004Apalachicola Bay area, 9/4/2004



Wind speed and directionWind speed and direction



Hydrodynamic modeling analysisHydrodynamic modeling analysis



Hurricane effects on suspended sedimentHurricane effects on suspended sediment



ReferenceReference



Oyster statistical modelOyster statistical model



Oyster Dynamic ModelOyster Dynamic Model
 (Wang, Huang, et al., 2008)(Wang, Huang, et al., 2008)



Integrated hydrodynamic model and Integrated hydrodynamic model and 
oyster ecological Modeloyster ecological Model

Hydrodynamic model predicts circulation and Hydrodynamic model predicts circulation and 
salinity in the bay in response to river flow from salinity in the bay in response to river flow from 
proposed water management alternativesproposed water management alternatives
Ecological model predicts the effects on aquatic Ecological model predicts the effects on aquatic 
ecosystem.ecosystem.



Comparison between model Comparison between model 
predictions and observations (Wang, predictions and observations (Wang, 

Huang, etc, 2010)Huang, etc, 2010)



Model application examplesModel application examples



Ongoing research to predict climateOngoing research to predict climate--change change 
impacts by integrating hydrodynamic and impacts by integrating hydrodynamic and 

oyster ecological modelsoyster ecological models

Changes in environmental stressors:Changes in environmental stressors:
DroughtDrought
FloodFlood
Storms/hurricanesStorms/hurricanes
Sea level risingSea level rising
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