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Objectives

* Setup hydrodynamic and water quality model for Florida Bay
* Evaluate vertical barrier to lateral flow

* Evaluate current and future water management practices

* Assess impact of SLR on surface and groundwater hydrology



SFWMD Districtwide Digital Elevation Model (2023 Version)

Offshore water level/salinity/temperature: Nested from the regional
southern Florida model;
Surface water /Groundwater sources: RSMGL

Calculated internally by D-Flow FM

NCEP/DOE Reanalysis Il (T62 Gaussian grid, 6-hourly)
https://psl.noaa.gov/data/gridded/data.ncep.reanalysis2.html

* Other wind products or observations can be applied if needed

NCEP/DOE Reanalysis Il (T62 Gaussian grid, 6-hourly)
https://psl.noaa.gov/data/eridded/data.ncep.reanalysis2.html

* Other rainfall products (e.g., NOAA Multi-Radar/Multi-Sensor System
(MRMS)) or observations can be applied if needed


https://geoportal.sfwmd.gov/portal/home/item.html?id=2d7987c17feb45b981993e9808803298
https://psl.noaa.gov/data/gridded/data.ncep.reanalysis2.html
https://psl.noaa.gov/data/gridded/data.ncep.reanalysis2.html
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Water quality *

Hydrodynamics Oxygen-BOD (DO)
Particulate inorganic matter (sediment)
Delft3D 4

Dissolved inorganic matter
(NH4, NO3, PO4, AAP, ...)

Horizontal surface
(mesh info)

Bottom shear stress
Wind velocity

Solar radiation

Organic matter
(POC, PON, POP, DOC, DON,DOP, ...

Bacterial pollutants
Organic micro pollutants

Higher trophic levels

* The specific water quality parameters to be simulated would depend on
management questions and data availability.

D-Flow FM

D-Water
Quality

Salinity
Temperature

(SWAN)
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# of elements 274,012
# of nodes 137,454
Resolution 87 —-1,245m




3-level wave grids

irection 600
N-direction 228
80-360m




Legend
» FlowFM
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2
1.5
1

- 0

- -0.5
1-1
--1.5
12

- -2.5
-3

-10
-10.5
=11
-11.5
-12

| IBYFL LBNF]G,
j} ., N *:fl!r wﬂ

%y wTCVFL  LBSRLY
DKKF1~

N > L" S
BvFL BWSF1

TBYF1
\. . a

WRBFL ,, BNKF1 =
*.
JKYF1 % "

© BOBFL”

I

l
. LRKF1 ¥
{‘,



Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)

Modeled(m)

& Scatter plot

r=0.568

RMSE= 0.133m

0.5

-0.5

Jan 2016

Jan

0.5

-0.5

Jan 2016

Jan

Water level {(m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)

Jan

-0.5

Jan 2016

Jan

-0.5
Jan 2016

Apr

Oct

Jan

Jan

Water level {m, NAVD88)Water level (m, NAVD88)Water level {(m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)

Jan

-0.5

Jan 2016

Jan

0.5

-05
Jan 2016 Apr Jul Oct
JBYF1
0.5 .
O L 4
_05 L L L
Jan 2016 Apr Jul Oct

Jan

LBSF1
0.5 :
Observed
Modeled
-0.5 g g g
Jan 2016 Apr Jul Qct

Jan

Hourly water level
comparison

Model bathymetry (m, NAVD88)

x(m)

x10°



NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVDE8)

Water level (m, NAVD88)Water level (m

0.5

Modeled(m)

Scatter plot
0.5

r=0.675
0 RMSE= 0.114m
-0.5
-0.5 0 0.5
Observed(m)

PKYF1

-0.5

Jan 2016

0.5

-0.5
Jan 2016

0.5

-0.5
Jan 2016

-0.5
Jan 2016

Apr Jul Oct Jan

NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88

Water level (m, NAVD88)Water level (m

05

-0.5
Jan 2016 Apr Jul Oct

05

-0.5

Jan 2016 Apr Jul Oct

05

-0.5

Jan 2016 Apr Jul Oct

0.5

-0.5
Jan 2016 Apr Jul Oct

05

-0.5
Jan 2016 Apr Jul Oct

05

-0.5
Jan 2016 Apr Jul Oct

NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88)Water level (m, NAVD88

Water level (m, NAVD88)Water level (m

-0.5
Jan 2016

0.5

-0.5
Jan 2016 Apr Jul Oct Jan
JBYF1
0.5 T , .
0 E g |
-0.5 * : +
Jan 2016 Apr Jul Oct Jan

0.5

-0.5 '
Jan 2016 Apr Jul Oct Jan
LBSF1
0.5 T i T

Observed
Modeled

-0. * : *

Jan 2016 Apr Jul Oct Jan

Daily water level
comparison

x(m)

x10°




Water level (m, NAVD88)
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Wave height (m)
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Salinity (ppt)
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Temperature (°C)
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Summary of Model Features

2D and 3D modes available
Surface/ground water inputs

Following features can be considered:
* Impact of sea grasses on bottom friction
* Coupling with SWAN wave model (3-level nesting computation)
 Salinity and temperature
* Integrated WQ processes for parameters such as DO, Chlfa, NH4, NO3, PO4, etc.
* Major storm events
e Run time (1 year):
e 2D: Flow + Sal + temp: 5 hours [+WQ: 10 hours]
* 3D (10 layers): Flow + Sal + temp: 2 days [+WQ: 4 hours]
* Multiple scenarios can run simultaneously
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