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> Linkage to groundwater fermulation
to account for close interaction
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friction slope - depth gradient = bottom slope

Hydrodynamic

friction slope - depth gradient + temporal
acceleration + spatial acceleration = bottem slope
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Numerical Modeling Code

> FTLOADDS (Flow and Transport in a Linked Overland/Agquifer
Density Dependent System) Combines:
SWIET2D hydrodynamic surface water code
SEAWAT variable density ground-water flow and transport code

o Satisfies requirements for modeling South Florida

Hydrodynamic representation of surface water in two-dimensions
Three dimensional representation of groundwater
Salinity transport is represented in each model and passed with leakage

o Modifications

Heat Transport "
Interfaces with other models -
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from two South Florida field sites are examined and the relative
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To simulate historic storms:
Hindcast BISECT MODEL

Representing historical period 1926-1932, 1926-1940
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Lake Okeechobee
Rainfall from historic
gages

Hurricane events
specified individually.
Basic wind and

.......

- _atmospheric data used

from 1996-2002
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Hindcast

> 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

> Use results to develop insight into future
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Salinity washed on shore important to
Mangrove-Hammock Model

— “adose zone

— Saline water tahle




To Examine Future Conditions:
Incorporating Sea-Level Rise

> Represent existing period with increased
tidal levels

> Can be combined with estimated future
conditions such as rainfall, water
management

> Needed conditions for future storm effects
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To Examine Future Conditions:
Downscaled Climate Data

> Rainfall data from Global Climate Models
and reanalysis Is downscaled for
hydrology model input

> Comparison IS made between existing
conditions and downscaled input

> Effects of future rainfall scenarios can be
examined
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> Downscaled Global Climate Model
rainfall applied to hydrology model

> Time series from late 20" century
and mid 215t century used

> Rainfall differences combined with
sea-level differences to predict net
effect
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S

1996-1999 rainfall

Comparison of average salinity between late 20t century scenario and
future rainfall and sea-level rise scenario.



Defining the salinity interface -
cumulative leakage from north
to south

nto surface
water

Into aquifer
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Embankment location

1997-1999 simulation shows
changes only In top layer

salinity



Coastal Everglades salinity
Interface as indicated by model

Coastal Embankment

Land surface ~ Ground-water

/ "\ head — Sea Level

\ L‘
Saltwater

interface




11/18/1995

salinity

East-west transect shows a
saltwater interface representation
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computations. A case study of models used for the Comprehensive Everglades Restorstion
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