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Case I: IRB landfall from west. Case II: 
Translation up Bay. Case III: Coast 
parallel from south. Case IV: Coast 
parallel from north. 

IRB landfall from west with 
translation speeds of: 5, 10, and 2.5 
m/s. Arrow: landfall time.

Model Grid for Tampa Bay Storm 
Surge Experiment.

1) Abstract

The high resolution, Finite Volume 
Coastal Ocean Model (FVCOM) of 
Chen et al. (2003) is used with flooding 
and drying and a merged bathy./topo. 
data set to simulate Tampa Bay region 
storm surges.  Results are given for 
prototypical, cat. 2 and 4 hurricanes 
approaching shore from different 
directions, with different approach 
speeds, and making landfall at different 
locations.  Flooding maps and 
elevation time series (relative to mean 
sea level) at bridge causeways are 
shown.  Tides and the effects of wind-
waves are additive, and these can 
significantly increase the storm surges 
shown.

Minimum resolution: 100 m.

Zoom View of the Tampa Bay Region.

Red line is the coast; Boundary is the 8 m elevation contour.

Sea level at hour 30 for a cat. 2
hurricane with landfall at IRB.

Sea level at hour 30 for a cat. 4
hurricane with landfall at IRB.

1) Conclusions

Along with storm intensity the storm 
surge is sensitive to the point of 
landfall, and the approach direction and 
speed.  Landfall at IRB is among the 
worst case scenarios for Tampa Bay 
since the winds at the bay mouth are 
flood favorable.  Flooding is substantial 
for a cat. 2 storm and catastrophic for a 
cat. 4 storm, especially over the 
northern reaches of Tampa Bay.  The 
Pinellas Co. beaches are inundated, 
St. Petersburg becomes an island, and 
the bay connects with the gulf at 
Tarpon Springs.  In most cases, all of 
the bridge causeways are impassable.  
Emergency advisories should be taken 
seriously.

2) Abstract

The FVCOM is applied regionally to 
simulate the circulation and sea level in 
Tampa Bay, Sarasota Bay, the 
InterCoastal Waterway (ICW), and the 
inlets connecting these with the Gulf of 
Mexico.  In this case we use tidal 
forcing with the M2, S2, K1 and O1 
constituents from the WFS tide model 
of He and Weisberg (2002).  We show 
circulation features with emphasis on 
the Pinellas County ICW. Data, 
however, are not available for 
comparison.  The model resolution 
varies from 40m in the ICW narrows, to 
about 100m in Tampa Bay, to about 
7km at the boundary.

Model Grid for the Tampa 
Bay Region Experiment.

Zoom View of the Tampa Bay Region. Zoom View of the ICW Narrows. Circulation Example in the ICW 
Narrows at Maximum Current. Circulation Example for the Inlets 

at Ebb Tide.
Circulation Example for the Inlets 
at Flood Tide.

2) Conclusions

Tools are available: a high 
resolution regional model and a 
verified shelf tide model, to simulate 
the flows in the Pinellas Co. ICW and 
the exchanges of fluid that occur 
between the ICW and Tampa Bay 
with the adjacent Gulf of Mexico.  The 
model can be run barotropically or 
baroclinically, and resolution can be 
adjusted to suit specific needs.  Winds 
and river runoff may also be included 
as shown in part 3 below.

3) Abstract

Baroclinic FVCOM simulations in 
response to rivers and winds are 
performed over the 9-month interval 
Apr.-Nov. 2001, with circulation results 
quantitatively gauged against in-situ 
observations.  High resolution allows 
us to link the Tampa Bay and Charlotte 
Harbor Estuaries with the WFS to 
investigate near shore material 
property variations in response to 
external forcing.  We will use this as an 
investigative tool for ecologically 
important topics such as red-tide, fish 
larvae distribution, and pollutant 
transport.  These model studies are 
part of our coordinated observing and 
modeling efforts in building a sustained 
WFS Coastal Ocean Observing 
System of societal relevance.

Model Grid for the WFS and its 
primary estuaries.  Resolution varies 
from about 500m in the estuaries, to 
about 1km on the inner shelf, to about 
15km at the open boundary.

Quantitative comparison between model 
simulation and in-situ data for 20m 
isobath currents offshore of Sarasota. 
Near surface, mid-depth, and near 
bottom currents, along with means and 
vector correlations, angular deviations, 
and regression coefficients are given.

An example of modeled surface currents 
superimposed on surface salinity for a 
downwelling wind event on Nov. 25, 2001.

Across-shelf sections of along- and 
across-shelf velocity components 
and temperature sampled at five 
locations from DeSoto Canyon to 
Naples for a downwelling wind 
event on Nov 25, 2001.

Zoom view of surface currents 
superimposed on surface salinity for 
a Nov. 16, 2001 upwelling wind event.  
Note the salinity patterns emanating 
from both the TB and CH estuaries. 

Across-shelf sections of along- and 
across-shelf velocity components 
and salinity sampled at Sarasota for 
a Nov. 16, 2001 upwelling wind 
event.

3) Conclusions
Comparisons between baroclinic 

FVCOM simulations and in-situ data 
demonstrate an effective tool for 
studying the interactions between the 
estuaries and the WFS.  Equally good 
shelf results (not shown) are obtained 
with the POM.  An FVCOM advantage 
is that it enables us to include the 
estuaries without multiply nested grids.
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