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Coupled Hydrodynamic SW/GW

> FTLOADDS (Flow and Transport in a Linked
Overland/Aquifer Density Dependent System)
Useful to look at water management because:

SWIET2D is a two-dimensional hydrodynamic surface-water
model

SEAWAT is a three-dimensional ground-water flow model

Salinity transport is accounted for in both surface water and
ground water
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Future Impacts of Sea-level rise on Coastal Habitats and Species
(FISCHES) team

“Past and Future Impacts of Climate Change on Coastal Habitats and
Species in the Everglades: an Integrated Modeling Approach”

Percent Time Inundated
Hindcast Model (1 926-1 932) Existing Conditions

Simulate historical period with
FTLOADDS model to determine
water levels, salinity, and flows and
compare with historic aerial
photography

Represent historic storms and
effects on coastal regimes

Utilize stochastic technigue to
determine topographic differences
between modern and historic
Simulations

Mouth of the Little Shark River
from 2004 aerial imagery



Data Input for Hindcast BISECT MODEL

Representing historical periods
1926-1932, 1934-1940, 1946-1952

> Boundary Data

o lidal levels adjusted using Key West
record

o Northern boundary flows
synthesized based on Lake
Okeechobee

o Rainfall from historic gages

o Hurricane events specified
iIndividually:

o Basic wind and atmospheric data
used from 1996-2002
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Tamiami Trail flows related to Lake
Okeechobee levels

> Lake Okeechobee water-level record back to 1917

> Best fit function uses a Fourier series for the
seasonal fluctuations and amplitude a function of
L ake levels

—— Measured Tamiami Trail Flow
—— Simulated Tamiami Trail Flow
——Lake Ocheechobee level
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1925 Great Miami Hurricane
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Salinity
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Salinity washed on shore important to
Mangrove-Hammock Model
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— Vadose zone

— Saline water table




> Coastal changes can occur fr@m storm ;
buildup, soil accretion and‘erosion, and
—the-effects of seal-level changes.

é/Coas{\aI (c’har@es m@undatlon and
s/ fity: reflected |h vegatation.



PEST parameter estimation and

Hindcast modeling

> PEST Is used to determine
the effects on model output
of variations in model input _

> PEST Is applied to the
Hindcast model to adjust
local topography values to f
match historic hydroperiod
or salinity information
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Broad Rver :

Test Cell

| ocation of four Hindcast model test cells



Results of PEST/hindcast test run

Cell 1 iIs originally submerged continuously.
Cells 2, 3, and 4 are dry

> Cell 1 — hydroperiod 360 days — raised 1.4 m

> Cell 2 — hydroperiod 10 days — lowered 0.09 m
> Cell 3 — hydroperiod 20 days — lowered 0.23 m
> Cell 4 — hydroperiod 40 days — lowered 0.37 m

= USGS

a changing world



PEST/Hindcast Linkage Use
~ Analysis of historic aerial photogrammetry

provudes estlmates of coa%\! inundatior

ast model is iteratively run byP ST
while elevatlon is varied to best match criteria.
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