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Overview

3

SFWWD Overall Mission and Monitoring Data 

Observed Changing Conditions: Water and Climate  Metrics

Climate Projections and Forecasts

Tidal Enhanced Forecast

Extreme Rainfall (wet and dry)



South Florida Water Management District

➢Created in 1949, oldest and largest of the state's 
five water management districts

➢16 counties from Orlando to the Florida Keys 

➢Serves a population of 9+ million residents
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https://etc.usf.edu/clippix/picture/water-cycle-illustration-with-directional-arrows.html
http://www.broward.org/waterresources
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Data Access: DBHYDRO

www.sfwmd/gov/dbhydro 

www.sfwmd/gov/dbhydroinsights

 

http://www.sfwmd/gov/
http://www.sfwmd/gov/dbhydro
http://www.sfwmd/gov/dbhydroinsights
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Operations: Overall System Status

Slide Courtesy Asif Mohamed, SFWMD *Traffic lights represent water storage/conveyance capacity, based on 

observed water stages vs operational water targets (green: available capacity)
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Operations: Real Time Data

Current Weather Conditions: Florida Radar Loop (sfwmd.gov)

Site Status Reports (sfwmd.gov)

https://www.sfwmd.gov/weather-radar/current-weather-conditions
https://apps.sfwmd.gov/sitestatus/#/south-dade
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Conditional Position Analysis

Slide Images Courtesy from Yogesh P Khare, Alaa 

Ali, Walter Wilcox and Jason Godin, SFWMD

Stochastic framework approach to incorporate 
rainfall outlooks, beyond historical rainfall 
assumptions
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Changing Conditions: 
Land Use & Development
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Changing Climate Conditions: 
Extreme Rainfall and High Tide Flooding

Miami Beach

Pompano Beach

Lantana

Delray BeachNorth Miami

Sawgrass Mall - Sunrise
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Ocean Side

(tailwater)

Land Side(headwater)

Coastal Structure

October 2019:  Gates closed, high tide water 

reverse flowing over the top

Changing Climate Conditions: 
Sea Level Rise
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Characterizing Changing 

Conditions: Emerging Trends 

in Regional Resiliency

https://sfwmd-district-resiliency-

sfwmd.hub.arcgis.com/

Water and Climate 
Resilience Metrics

https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/
https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/
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Forecasting Tools: 
Enhanced Tidal Projections

Project Goals
➢Create more accurate tide forecasts (out to ten 

days) that account for modern sea level 

(ocean) and physical factors (atmosphere

and ocean) that influence tides
▪ Lake Worth

▪ Port Everglades

▪ Virginia Key

▪ Vaca Key

▪ Key West

▪ Naples

➢Generate real-time forecasts and share with 

stakeholders

Note: 

Currently, NOAA Tide Predictions are 

astronomical in nature and are relative 

to mean sea level from 1983 to 2001. 
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Forecasting Tools: 
Enhanced Tidal Projections

5-Step Approach Summary:

1. Raw 6-minute water level observations and predictions from NOAA tides and currents

2. Observation and prediction data clean up (daily max, SLR 19-year linear model, trend removal, 
departure between sea level adjusted observations and NOAA predictions)

3. ERA5 Reanalysis data (V10, U10, SLP, SST and SWH) clean up; 1x1 degree box average around 
the station or off the coast of the station

4. Water levels and environmental data combination (removal of +3σ, blank days)

5. OLS regression models (out to ten days, each site): 3-day rolling mean of non-slp environmental 
variables, last known water level departure, sea level pressure constant empirical adjustment, daily 
averaged regression coefficients (80% train; 20% test, 10K Monte Carlo simulation)

https://tidesandcurrents.noaa.gov/api-helper/url-generator.html
https://cds.climate.copernicus.eu/cdsapp


18

Forecasting Tools: 
Enhanced Tidal Projections

…

Weekly Tide Forecast to Local Governments during King Tide Season
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Forecasting Tools: 
Enhanced Tidal Projections

Virginia Key – Predicted vs. Observed 

(170 days of verifying forecasts) Year 2 – Next Steps:  

• Overall Planned 

Improvements 

• Explore use of GFS and 

ECMWF ensemble data 

to create probabilistic 

tide forecasts

• Publish predictions in 

the SFWMD Resiliency 

Metric Hub
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South Florida Flood Information Resource HUB

https://sfresiliency-sfwmdgis.hub.arcgis.com/

https://sfresiliency-sfwmdgis.hub.arcgis.com/
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Future Extreme Rainfall Projections

Cooperative Agreement between SFWMD, USGS and Florida International University:

Development of change factors to derive projected future precipitation depth-duration-frequency curves 



Rainfall Projections
May 2019 Workshop FIU/SFWMD  

Shorter-term strategy: rainfall 

estimates based on available 

global climate model 

downscaled datasets

Longer-term strategy: 

development of a Florida 

Regional Climate Model to 

capture particular conditions 

/mechanisms of rainfall 

occurrences in our State, 

including tropical storms and 

sea breeze contributions, 

among other important 

climatic processes.



https://pubs.usgs.gov/sir/2022/5093/sir20225093.pdf

Future Rainfall Change Factors 



Adoption of Future Extreme Rainfall Change 
Factors for Flood Resiliency in South Florida



Counties Future Rainfall Change Factors 
(median and 25th-75th percentiles, 100-year/3-day and 25-year/1-day)

0.9 1.1 1.3 1.5

Broward County

Charlotte County

Collier County

Glades County

Hendry County

Highlands County

Lee County

Martin County

Miami-Dade County

Monroe County

Okeechobee County

Orange County

Osceola County

Palm Beach County

Polk County

St. Lucie County

Future Rainfall Change Factors
25-yr 1-day Duration - Median and 50% Confidence Interval

0.9 1.1 1.3 1.5 1.7

Broward County

Charlotte County

Collier County

Glades County

Hendry County

Highlands County

Lee County

Martin County

Miami-Dade County

Monroe County

Okeechobee County

Orange County

Osceola County

Palm Beach County

Polk County

St. Lucie County

Future Rainfall Change Factors
100-yr 3-day Duration - Median and 50% Confidence Interval
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SFWMD’s Future Rainfall Needs and 
Applications – Resiliency Planning

Flood Protection Level of 

Service Program
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Statewide Effort: Florida Flood Hub

SCIENTIFIC AND TECHNICAL WORKGROUPS

SEA LEVEL RISE WORKGROUP

RAINFALL WORKGROUP

• estimate changes to the depth, duration, and 

frequency of extreme rainfall events

• improve short-term forecasts and longer-term 

projections

Irizarry-Ortiz, M.M., and Dixon, J., 2023, Change factors 

to derive projected future precipitation depth-duration-

frequency (DDF) curves at 242 National Oceanic and 

Atmospheric Administration (NOAA) Atlas 14 stations in 

Florida (ver 1.1, September 2023): U.S. Geological 

Survey data release, https://doi.org/10.5066/P9Q3LEIL.
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Extreme Dry Events and Water Supply 
Vulnerability Assessment
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USGS FIU SFWMD Drought Analysis

Historical Reference Period: 1950–2005

Monthly Balance 

= P - RET

Moving average of 

Balance 

Anomalies over 

timescale (6, 12 

mos.)

Subtract mean 

historical balance for 

month of the year to 

get Balance 

Anomalies

Timescale-

Averaged Balance 

Anomaly

Future period: 2056–95

DRAFT RESULTS – UNDER REVIEW

Timescale-Averaged Balance Anomalies

RCP4.5

RCP8.5

Entire SFWMD
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USGS FIU SFWMD Drought Analysis

Drought Summary Scorecard for the entire SFWMD (assuming current stomatal resistance)

DRAFT RESULTS – UNDER REVIEW
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Highlights

SFWMD’s Water and Climate Resilience Metrics 

are central for improving regional, and local, resiliency planning.

Observed Trends

➢ Regional findings equates to local 

insights – e.g. ET/Rainfall, Flood 

Occurrences

Future Projections

➢ Accounting for extremes to respond now 

while planning long-term – e.g. Enhanced 

Tidal Forecasts, Wet/Dry Rainfall

Characterizing evolving conditions, to the best extent possible, is critical for water 

resources management and improving community resilience in South Florida.

Seeking to broaden partnerships for:

➢ continued analysis of observed trends;

➢ identifying influencing factors and analytical correlations;

➢ refining climate-informed monitoring; and

➢ developing approaches for refined future climate projections and projections development.
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NOAA’s Climate Resilience Regional 
Challenge

➢ Link the integration of findings into local and regional risk reduction and resilience planning efforts, going beyond 

dissemination. 

▪ Detailing how the effort align with existing initiatives and how they will be utilized by communities to 

bolster resilience.

➢Demonstrate effectiveness in sustaining activities, partnerships, and initiatives in supporting continued outcomes 

and securing ongoing funding. 

▪ Highlighting the efforts’ role in building local capacity, leadership, and fostering continued support.

➢ Emphasize the interconnectedness of climate and resilience metrics, illustrating the significance in documenting 

shifts and capturing system responses post-project implementation. 

▪ Highlighting the unique aspects of the effort in refining data analysis for local and regional 

perspectives of evolving conditions, informing monitoring in a novel manner.

➢ Broaden community engagement beyond academia, through partnerships and fostering the involvement of local 

and sub-regional organizations, and other stakeholders. 

▪ Providing specifics on benefits to marginalized communities and tribes engaging regarding insights, 

decision-making, and utilization. Ensuring equitable development and deployment of resilience 

strategies across all communities in the region.



Thanks!

Photo by Paul Krashefski

Carolina Maran, P.E., Ph.D., SFWMD, Chief of District Resiliency
cmaran@sfwmd.gov

www.sfwmd.gov/resiliency

mailto:cmaran@sfwmd.gov
http://www.sfwmd.gov/resiliency
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