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Part |
Water Management System
South Florida hydrology
Regional Models
Data
Part Il
South Florida Water Management Model (SFWMM)
Application of SFWMM
Part Il
Next generation tool : Regional Simulation Model (RSM)

Challenges
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Land Phase of the
Hydrologic Cycle:
Precipitation

Evapotranspiration Precipitation —Candididbion
Flows, both below {wmmmtww__:' -
(groundwater) and / #
above (surface water) <0 Evapotranspiration
the ground :ha '
ﬁ System storage (in = B
marshes: water depths  /i25dar
. =0
and hydroperiod)

%aﬁh

Ocean boundary
Wellfields (domestic
uses, landscape
irrigation)
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Large subsystems:
Lake Okeechobee

Remenant
Everglades

Agricultural
Urban

Complex Operations
with system-wide
implications

Multiple Objectives:
optimization (time
and space)
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Lake Okeechobee
Management Zones (Rule Curves)
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Part 2: Define Lake Okeechobee Discharges to Tidewater (Estuaries)

ZONE A

Apply Tribut
Condition

Criteria Weekly

Check Special Lake

ary
Criteria daily as neede
for Zones B & D

Apply Meteorological Forecasts on a
Weekly Basis; apply Seasonal and
Multi-Seasonal Climate Outlooks

on a Monthly Basis

Up to Maximum

ZONE B

10

START
Lake Okeechobee
Water Level
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ZONE C

EXTREMELY WET

p to 30 da

Tributary
Hydrologic
Conditions

NORMAL TO
VERY WET

Forecast

Meteorological

Y

Discharge Capacity
To Tidewater

Zone B Steady Flow|

Less than 17.5° p to 30 da
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S-80 Up to 3500cfs
S-77 Up to 6500cfs

Up to Maximum
Pulse Release
to the Estuaries

Up to Zone B

Forecast
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Y
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Zone C Steady Flow
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Seasonal
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EITHER FORECAST INDICATES

NORMAL TO VERY WET

\

S-80 Up to 2500cfs
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ulti-
Seasonal
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No Discharge
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Sandy Soils on the
Coast

Peat Soils in the
remnant Everglades
and the EAA
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Primary System is more than just
the C&SF Project
1,969 miles of canals & levees

160 major drainage basins

501 major structures
206 remotely operated

295 manually operated or fixed
structures

50 pump stations

Almost "2 with remote operation
capability
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Modes of Operation:
Drainage & Flood Control
Water Supply

Regulation Schedules for major water bodies
(Lakes, Water Conservation Areas)

Flood Control, Water Supply, “Minimum”
Canals (Maintenance Levels)

Structures (Opening and closing of gates for
water supply and flood control)

Pre-storm drawdown
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SFWMD Canals/

Natural Rivers/
Other Waterways
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Normal Dry Season Operations

Canals serve two primary
purposes....
1. Flood Control
2. Water Supply
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Canal stages held high to
facilitate groundwater
recharge and assist
supplemental irrigation
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Low groundwater
levels due to low,
dry season rainfall
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Normal Wet Season Operations

Canal stages held lower
to facilitate surface
drainage of urban &
agriculture lands

o
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Long-term low
\ Groundwater canal stages

depress regional
groundwater
levels
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Pre-Storm Drawdown Operations

Canal stages lowered an
additional ~1 foot to increase
surface drainage of urban &
ag lands in response to
forecasted storms
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HYDROLOGIC & ENVIRONMENTAL SYSTEMS MODELING

Short-term lowering
of canal stages does

not significantly

decrease regional
groundwater levels
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*Regional scale
*Distributed
Continuous simulation
*Surface
water/groundwater

o B et B

*Lake Okeechobee to Florida Bay
*2 mi. X 2 mi. grid cells

*(> 7000 square miles)

time step: 1day

eperiod of simulation: 1965-2000
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A computer model of the
pre-drainage system
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Same climatic input to both models
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/ Static Data

topography, landuse, aquifer
characteristics, location and
attributes of canals, levees,
structures and reservoirs

Time Dependent Data

daily rainfall, daily reference ET,
well pumpages, boundary flows
and stages

Operations-Related Rules & Policies

regulation schedules, water restriction
trl%ger levels, water delivery targets
and canal maintenance levels
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Tof et - byl Spatially
W T f E i interpolated to
e create a spatial
dataset for each
day

Binary format for
efficiency

Triangulated
dataset available

Figure 2.2.2.1 Example of TIN-10 Estimation for Model Grid Cell
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/ Hydrologic models are run in predictive mode so

atmospheric control on ET must be isolated from the
effects of landscape control. Therefore, long-term (at
least 1965-2005) daily estimates of Reference ET
(RET) are required.

Landscape Coefficient Function for Wetlands
PONDING DEPTH

a

0pen water depth ................................. ............... (e
Land surface ' — Landscape coefficient (Kc)

Shallow root zone depth

Extinction depth n ..................
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Previous efforts limited by lack of distributed
meteorological data for long periods of simulation
required for modeling (40+ years).

Previous estimates have been based on the District’s
Simple Method (Abtew, 1996) wet-marsh PET with readily-
available daily temperature range as surrogate for solar
radiation (Hargreaves and Samani, 1982)

Kl*Rs

R . =1R, =K (T )R,

max 1’1’111’1
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Penman-Monteith Combination Method (Monteith, 1981) —
Combines energy and aerodynamic aspects of ET and
includes aerodynamic resistance to heat and vapor
transfer and surface resistance to vapor transfer.

BT — AR —G)+pcp(ea —e, )/,
P AMA+7y(1+1./1,)]

FAO 56 P-M (Smith, 1991) and ASCE-PM standardized reference equation
(Itenfisu, 2003) define reference grass parameters

Priestley-Taylor Method (Priestley and Taylor, 1972) —
Assumes aerodynamic component is a constant fraction
of energy component. Not applicable to arid areas where
advection of sensible heat to a crop is important ( o would
be > 1.26).

a=1.26
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Recent advances in global and regional atmospheric
reanalysis and regional surface hydrologic data assimilation

Three datasets evaluated include:

NLDAS - 1996-2005, ~12 km, 1 hr — North American Land
Data Assimilation (NLDAS) system with meteorological
forcing from NCEP’s Eta regional atmospheric model
which produces 3-hourly data on a 40 km grid.

Hydro51 — 1948-1998, ~12 km, 1 hr - NLDAS system with
meteorological forcing based on spatially interpolated
Global Reanalysis data (2.5 degree or ~265 km in South
Florida) and measured rainfall.

NARR - 1979-2005, ~32 km, 3 hr - North America Regional
Reanalysis which couples the Eta atmospheric model
with the Noah land surface model with remotely sensed
meteorological data being assimilated directly.
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/ Penman-Monteith was selected for RET estimation
with reference grass parameters as defined by FAO-
56 (Smith, 1991), which closely tracks ASCE P-M
standardized reference equation. Note that no
corrections were performed for non-reference
conditions at drained/urbanized areas.

Since NARR only covers the period 1979-2005, it had
to be supplemented with Hydro51 for the period 1948-
1978. Hydro51 RET (12 km) was first aggregated up
to the NARR resolution (32 km) and then rescaled to
match monthly means and stdev in NARR RET.
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HV
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* 1948-2005 dataset
generated based on
Natural Neighbor
interpolation

Legend

Natural neighbor
<VALUE>

B 1 400- 1,420
B 1421 - 1,440
I 1441 - 1,460
[ 1.461- 1,480
[ 1,481-1,500
[ J1501-1520
[ ] 1521-1,540
[]1541-1,560
[ ]1561-1580
[ ]1.581-1600
[ 1601-1,620 h

[ 1,621 - 1,700 A
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