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PROJECT STRATEGY
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N0 Lise inverse technigues on a numerical
model Lo determine methods of achieving

& desired hydrologic objectives

Using model simulations to analyze how

- Specific water-management practices

affect factors such as water levels, flows, and
salinities.

In lieu of trial and error methods,
optimization technigues were employed to

more precisely and directly define good water
management alternatives.
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JIBOISFUSEd InExperment™

= SJ.(‘"-"V sU eI CoUpIEdr St iaceswater/
Ju yReRwater representatlon of seuthern
EV/ rglades

= ODE Parameter estimation code used
:-a—f't”o oplimize target performance measures
~for physical characteristics in SICS model

s Perfiermance Measures: The desired
objectives for ecological restoration, I.e.
salinity ranges
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» USes FTLOADDS Coupled ydrodynamic
SO ace water and' ground water flow
f6d6|

= :-_ allnlty transport represented in both
ground water, surface water and leakage.

= Applied in several locations in south
Florida.
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U{ i DE Parameter Estimation™
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- Ioped {0 perform Inverse modeling
ro__r_ any: numerical model

- l'f defined input and output format
_{__ arles parameters within allowable ranges
Background of successful applications
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NEErpIMance Measure Strategy
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Current Flow he Flan (CERP) Flow
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- SJ S represents the coastal salinity
onse 10 changing nland flews

- U<"o adjusts the boundary condition
nland flows in the SICS model based on
___:: °SJCS output salinities

~ s JCODE and SICS interact iteratively to
determine the inland flows that induce the
desired salinity value.
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gptimization Procedure™
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UCODE SICS
Estimation of Parameters Preprocessor SICS

Parameters | defining model
. Inland inflows input

SICS Model

SICS model
output

Salinities at

UCODE determines target location

statistical relationship
between inland inflows
and salinities

SICS Model
Postprocessor




I SICS Model Area and Water

Delivery Inflows
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NEEODS- contmued

- Jw.r meter Methed:Iwo multlpllers el each
dischizejaduiflovalocsiilopinsics gHEF AR average
[iBYWSenG one for Iower than average flows.

SNVerParameter Method A: Two multipliers for TSB

aGScharge, one for higher than average flows and one for
_-_-_,:,_I—?'Eo ihan average flows. Discharges at the other two
== [flow points are set in the proportional to TSB as

= -‘_' —existing. More computationally efficient than six
parameter method.

® Jwo Parameter Method B: Same as method A, save
multipliers are selected for higher than average
salinities and lower than average salinities




FBFKFS Zones for Defining Performance Measures
e —_

West Lake




. RESULTS

30 T T T T T

TSB EXPLANATION
—— ORIGINAL
25+ B
—— OPTIMIZED

201 b

METERS PER SECOND
o @

DISCHARGE, IN CUBIC

o

1/1/1996

3/1/1996

5/1/1996 5

2 71111906}

9/1/1996

11/1/1996}
1111997

w)
m

25 T T

L-31W EXPLANATION
—— ORIGINAL

20 —— OPTIMIZED |

DISCHARGE, IN CUBIC
METERS PER SECOND

o
==
=

i

1/1/1996
3/1/1996 -
5/1/1996 -
7/1/1996
9/1/1996 -
11/1/1996
1/1/1997

DATE
3

o

C-111 EXPLANATION
30F ——ORIGINAL (4

—— OPTIMIZED
25 !

20 !

h\'\_..nl-f'\n AR A YT
3

E

METERS PER SECOND
=

DISCHARGE, IN CUBIC
o

60

1/1/1997 =

1/1/199!
3/1/19
5/1/1996
9/1/1996
11/1/1996 |

)_>‘ 711119961

)

Original and optimized model inflows for six-parameter method



RESULTS- CONTINUED
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Zone 1 original and optimized salinities for six parameter method.
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Original and optimized model inflows for two-parameter method, flow criteria.
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SALINITY, IN PRACTICAL SALINITY UNITS (PSU)
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Zone 1 original and optimized salinities for two parameter method, flow criteria.
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13 fI erder to bound the simulated inflows, a
rameter transformation was necessary.

2 Amatching to a synthetic timeseries, possible
= alternate solutions are not considered.

Inflow boundary conditions

. depend on conditions outside the model
domain, so model-produced values may not be
realistic.




—
Auvantages of Using UGGDE ™

SN ENTiEtod Createsater management
SCENANIOS ratner than using the standara
mrx §364! of trialland error simulations of
o) Oposed! scenarios.

pt|m|zmg the decision making process

.-lll—-—

,rather than a subjective approach.

® UCODES output statistics define
uncertainty Iin the system.
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ternatlve Applications
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- I\Jurr:-q_ alunedeliouipltcan Be Used 1o
JEsiNENe) statistic whichiwould be minimized
simmexamized by UCODE; such as total
Yeliance, difference with optimal value, or

Y Toperlods
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“s|\lanagement model — Use larger-scale
moedel instead of SICS so hydraulic structure
operations can be optimized for a more
realistic and useful solution.
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