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Valued Ecosystern Components
VEC

CS) VS. Siressors

Oysters, recreational fisheries, salt
marshes, and associated aesthetic,
endangered, and recreational species of
birds, fish, and invertebrates.

. Changes iIn salinity and
turbidity, sea-level rise, nutrient inputs,
tropical storms and hurricanes, and
habitat alteration.
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Apalachicola Bay Salt and Freshwater
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Research Project Objective

To develop a coupled physical-
ecological model of the Apalachicola
Bay ecosystem that can be used as a
guantitative tool to assess the
ecosystem responses to natural and
anthropogenic stressors.



2. Methodology

RISK ASSESSMENT
SCENARIOS

APALACHICO LL
BAY
HYDRO- APALACHICOLA
DYNAMIC BAY
MODEL LANDSCAPE GIS
HABITAT
I SUITABILITY
Modeling Framework APALACH,COLL Yo
for Coupled Physical- RIVER

- MODEL
Ecological Model

System




Research Tasks

. Adopt 3-D hydrodynamic model to Apalachicola Bay
(based on Princeton Ocean Model)

Interface hydrodynamic model with EPA WASP WQ
Model

Calibrate River Flow Model to Apalachicola River

Ecological and WQ data gathering - using existing info,
Including high-resolution hyperspectral imaging

Develop ecological models for salt marsh, oysters, and
landscape systems

Integrate data and models via GIS data layers

Conduct demonstration ecological risk assessment



3. Current Progress

A. 3D Hydrodynamic Model (Based on
Princeton Ocean Mode, POM);

B. EPA WASP 6 Water Quality Model;
C. Apalachicola River Model

D. Ecological Models (Salt Marsh, Oyster,
Habitat Suitability, Landscape).



3-1.The Hydrodynamic Model

> Princeton Ocean Model (POM) (Blumberg and
Mellor, 1987);

> Determine spatialland temporal changes in water
surface elevation, circulation, salinity,
temperature, and velocity in response te wind,
tide, bueyancy and Coriolis ferce;

> Model parameters: bottom drag ceefficient,
pottom roughness, horzontal diffusion and
Viscosity, etc.;

> Calibrated and validated using field observations
of hourly surface elevation and salinity at several
stations in the Apalachicola Bay.



Characteristics of Apalachicola Bay

> Shallow water, multiple tidal boundaries;

> Strong freshwater discharge:
Q=155 m?, Q_ .=770 m, Q,...=2300 m?=.

> River discharge perpendicular to the
estuarine axis and a long barrier Island;

> Strong vertical stratification near the
river mouth.

Mmax



Figure 2. Time series observations of surface elevation
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Surface and bottom salinity in Apalachicola River
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Model predictions

Surface elevation at Statjon $397: - model, . observations
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Figure 4. Comparison of model predictions of salinity with field observations
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Time =12 hr, high tide
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Time = 24 hr, flood tide, surface salinity

Salinity at flood tide
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3-2. Linkage between POM and
WASP

1. Apalachicola POM converted to
EFDC format that can be linked
directly to WASP;

2. Model test simulations for dye
concentration and sediment
transport.
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