
Modeling 3D circulation in 
the Choctawhatchee Bay 

and River System
Rosemary Cyriac1,  Casey Dietrich1,  ArashFathi2,  Clint Dawson2,  
Kendra Dresback3,  Matthew Bilskie4,  Scott Hagen4,  Hans Graber5

1North Carol ina State Univers i ty  2Univers i ty  o f  Texas a t  Aust in 3Univers i ty  o f  Ok lahoma 
4Lousiana State Univers i ty  5Univers i ty  o f  Miami  
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STUDY AREA 2

Study Area: Choctawhatchee Bay and River System

Image Courtesy:  
pubs.usgs.gov/sir/2006/5287/pdf/ChoctawhatcheeBay.pdf

üSeries of experiments 
performed by CARTHE
scientists in December 2013 
to study near-shore oil 
transport characteristics

ü SurfzoneCoastal Oil 
Pathways Experiment 
(SCOPE) 

ά !ƴ ŜǎǘǳŀǊȅ ƛǎ ŀ ǎŜƳƛ-enclosed coastal body of water which has free connection to the open sea and within which 
ǎŜŀ ǿŀǘŜǊ ƛǎ ƳŜŀǎǳǊŀōƭȅ ŘƛƭǳǘŜŘ ǿƛǘƘ ŦǊŜǎƘ ǿŀǘŜǊ ŘŜǊƛǾŜŘ ŦǊƻƳ ƭŀƴŘ ŘǊŀƛƴŀƎŜΦέ ό/ŀƳŜǊƻƴ ŀƴŘ tǊƛǘŎƘŀǊŘ мффоύ

Annual mean river discharge is ~240 m3/s
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SCOPE ςSatellite Imagery
Image Courtesy: COSMO-SkyMedϰ tǊƻŘǳŎǘ ϭ!{L нлмо ǇǊƻŎŜǎǎŜŘ ǳƴŘŜǊ ƭƛŎŜƴǎŜ 
from ASI ςAgenzia Spaziale Italiana. All rights reserved. Distributed by e-GEOS. 
Downlinked and processed by CSTARS.
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SCOPE ςCTD Profiles

12/06/2013 23:17:48

12/16/2013 15:30:03

12/16/2013 19:26:28
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Research Objectives
üTo explore available experimental data to understand the hydrodynamics within Choctawhatchee Bay 

and the behavior of the near-shore ocean currents in the vicinity of the bay

üTo develop barotropic and baroclinic modeling capabilitiesto predict the 3D flow characteristics within 
the Bay and in the near-shore region
ü Starting with barotropic modeling using ADCIRC (2DDI and 3D)
ü Future work: Implementing ADCIRC 3D baroclinic 

üTo model the influence of the incoming freshwater discharge from Choctawhatchee River on the 3D flow 
characteristics within the bay
ü Starting with adding resolution to an existing ADCIRC mesh along the Choctawhatchee River
ü Future work: Implementing river boundary condition and modeling incoming freshwater discharge  

into the bay

üTo model the spatial extent and behavior of the freshwater plumecoming out through the inlet and its 
interaction with the shelf waters during the ebb phase
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Modeling efforts (FLPHv.3 mesh)

Florida Panhandle v3 
Mesh
üRoughly 2 million 

nodes
üObtained from 

Dr. Scott Hagen 
and Matt Bilskie
at LSU

üUsed extensively for 
storm surge 
modeling and 
developing flood 
maps for the Florida 
Panhandle region



7

Modeling efforts using FLPHv3/v4

üThe simulation period was chosen to align with the 
timing of the SCOPE experiment 
ü0 ς45 days from Nov 1 ςDec 15, 2013

üFLPHv4 mesh ςcreated from FLPHv3 by
üCutting the FLPHv3 mesh at Gulf of Mexico
üRemoving a portion of the Mobile Bay
ü Increasing the resolution along the 

Choctawhatchee River in the FLPHv3 mesh
übathymetry along the river was 

interpolated from FLPHv3 mesh and do not 
reflect the true channel depths

FLPHv4

FLPHv3


