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REGIONAL OVERVIEW

ÅCharlotte Collier Glades 
Hendry Lee Sarasota

SWFRPC serves 
6 counties :

ÅLand Area : 5,986 sqm
Total Area: 

6,663 sqm

Å4515 miles of  Shoreline
4 Counties border 

the Gulf of 
Mexico 

ÅGlades & Hendry 
2 Counties Border 

Lake  O

Regional District 9



REGIONAL 
OVERVIEW

Total 

regional population :

2,023,747
 

SERVING CHARLOTTE, COLLIER, GLADES, HENDRY, LEE AND SARASOTA COUNTIES

Charlotte County 223,430

Collier County 413,314

Glades County 13,055

Hendry County 47,085

Lee County 839,223

Sarasota County 487,640

April 1, 2025, BEBR Estimates 
 



MENTI HOW-TO

Go to:

www.menti.com

Enter code:

8447 3215

Or Use QR code:

SERVING CHARLOTTE, COLLIER, GLADES, HENDRY, LEE AND SARASOTA COUNTIES

http://www.menti.com/


MENTI WARM UP QUESTION



MENTI WARM UP QUESTION
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PHASE I:  BACKGROUND & ACCOMPLISHMENTS

SOUTHWEST FLORIDA RESILIENCE COLLABORATIVE

SERVING CHARLOTTE, COLLIER, GLADES, HENDRY, LEE AND SARASOTA COUNTIES

Purpose :

Formed to strengthen regional coordination among 

counties , cities, and state agencies across Southwest Florida .

Phase I Highlights:

Å Focused on aligning resilience planning 

efforts across jurisdictions.

Å Conducted monthly stakeholder 

meetings  and direct engagement with 

local governments.

Å Collaborated with UF/IFAS, the Dutch 

Consulate , and other partners .

Key Outcomes:

Å Gap and overlap analysis  of local 

vulnerability and adaptation plans

Å Draft Regional resilience website  

launched

Å Barriers identified:  funding and 

coordination challenges

Å Consensus achieved  on shared 

learning and regional alignment



PHASE II:  PURPOSE & GOALS

SOUTHWEST FLORIDA RESILIENCE COLLABORATIVE

Á Regional Coordination and Planning

Á Local Government Region Resiliency Forum

Á Implementation of the Southwest Florida Regional Resilience 

Hub Website and Technical Assistance

Á More  centralized, user -friendly digital hub that improves access to 
regional resilience information

Á serve as the primary regional platform for resilience information and 

coordination , with user analytics to track engagement and usage across 

the region

Á Webinar Series on Resilience Strategies

SERVING CHARLOTTE, COLLIER, GLADES, HENDRY, LEE AND SARASOTA COUNTIES



COMMUNITY VOICES:

FOUNDATION FOR RESILIENCY
PRESENTER

SERVING CHARLOTTE, COLLIER, GLADES, HENDRY, LEE AND SARASOTA COUNTIES

RESILIENCY:

ANA CAROLINA COELHO MARAN
PH.D., P.E., CHIEF OF DISTRICT RESILIENCY, 
SFWMD 



PRESENTED BY:
Carolina Maran, P.E., Ph.D., Chief of District Resiliency

South Florida Water Management District
July 7, 2025

Water Management Resiliency in Southwest Florida



South Florida Water Management District

S-65E on the Kissimmee River is the largest 

flood control structure in the District and has a 

design discharge rate at 24,000 cfs.

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

ü 16 counties from Orlando to the Florida Keys 

ü Serves a population of ~9.5 million residents

ü 2,175+ miles of canals; 2,130+ miles of levees/berms, 98 
pump stations, 936+ water control structures and weirs 
and 620+ project culverts

ü Regional network moves more than 20-million-acre feet 
during an average year

MISSION: To safeguard and restore South Florida's water 

resources and ecosystems, protect our communities from flooding, 

and meet the region's water needs while connecting with the public 

and stakeholders.



Natural 
Systems

Engineering-
Designed Systems
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https://etc.usf.edu/clippix/picture/water-cycle-illustration-with-directional-arrows.html
http://www.broward.org/waterresources


Recognizing Changing Conditions

* Estimate taken from BEBR 2017 publication (Median, SFWMD boundaries)



Changed Conditions: Sea Level Rise
Coastal Structure Gate Overtop

Saltwater moving inland, bypassing the top 
of the gate of one salinity coastal structure in the east 

coast during a High Tide event in 2019.

Tailwater

Headwater

regular flow 
direction



2025 SFWMD Sea Level Rise and Flood 

Resiliency Plan

2025 SFWMD Priority Resiliency Projects MapSFWMD.gov/FloodResiliencyPlan

Priority projects and 

strategies to ensure our 

water management 

infrastructure and water 

resources can effectively 

adapt to sea level rise and 

flooding risks, while 

increasing community, 

economy and ecosystem 

resiliency in South Florida

https://experience.arcgis.com/experience/f38ed41f869f4cd68653f954a31c2093
https://sfwmd.gov/FloodResiliencyPlan
https://sfwmd.gov/FloodResiliencyPlan


Plan Workshop: February 27, 2025, Bonita Springs, FL

Engaged stakeholders from the counties in the Southwest Coast to obtain early input 

to the 2025 SLR & Flood Resiliency Plan update. Over 50 stakeholders participated.  



Funding Alternatives : Resilient Florida (FDEP) and Hazard 

Mitigation Program (FEMA/FDEM) 

ÅFDEP Resilient Florida Grant Program

o Coastal Structure Enhancement ï Self Preservation (2023 award, 2026 

additional funding request)

ÅFDEM Hurricane Ian Post Disaster HMGP DR4673 

o BCB Microwave Tower Award (LMS support, SFWMD withdrawal)

ÅFDEM Hurricane Milton Post Disaster HMGP DR4834 

o HC1 Structure Enhancement (LMS support, SFWMD did not submit)



Assessing Flood Vulnerabilities and Adaptation Strategies: Flood 

Protection Level of Service Program

SFWMDôs strategy for assessing the impacts of land 
development and climate future conditions on flood 

control infrastructure

Evaluate current and future flood risks to communities 
in South Florida

ÅPre-defined performance metrics: canal stages,discharge 
capacity, overland flood inundation and duration

ÅConsiders rainfall, groundwater levels, tides, storm surgeand 
sea level : compound flooding analysis

ÅBasin-wide integrated modeling: supports the assessment of 
structural, non-structural and nature-based solutions

Support decision making on prioritizing and 
sequencing infrastructure investments

2018 FPLOS Phase I Big Cypress Basin Final Reports and Appendices

https://www.sfwmd.gov/sites/default/files/documents/2018_FPLOS_Phase_I_Big_Cypress_Basin_Final_Reports_and_Appendices.pdf


Lower West Coast Water Supply Planning

ÅLegally required by Florida statute 

since 1997

Å20-year planning period, updated 

every 5 years

ÅThe first LWC Water Supply Plan was 

done in 1994

22
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Water Resource Development Projects

170,000 ac-ft
55 billion gallons!

Picayune Strand

C-43 Reservoir

ά.ƻƳŀέ 
Project

Lake Hicpochee Enhancement

tǊƻƧŜŎǘǎ ŎǊŜŀǘƛƴƎ άƴŜǿέ 
water for the environment.



https://sfwmd -district-resiliency-sfwmd.hub.arcgis.com/

Water and Climate Resilience Metrics

24Presenter: Carolina Maran



Rainfall Trends

25Presenter: Carolina Maran

POT trend analysis results for a 5-day exceeding 4.0 inches of rainfall for a 2-year return 
period (1935-2018)

Monthly rainfall trend analysis results for the month of August (1935-2018)

Trend 
Analysis Observed Trend

Jan to Jul; Oct 
to Dec

No significant monthly 
trends in SWFL

August

Upward monthly trend in 
Big Cypress, East 
Caloosahatchee and SW 
Coast (center plots)

Wet Season Upward Wet Season Trend 
in SW Coast (next slide)

Dry Season Analysis undergoing

Annual No significant monthly 
trends in SWFL

5-day, 4 
inches, 2-yr 
return

Upward trend in peak over 
4in threshold in SW Coast, 
Big Cypress (right plots)

5-day, 4.5 
inches, 2-yr 
return

Upward trend in peak over 
4in threshold in Big Cypress



Regional Rainfall ð Wet Season Trend

Regional Rainfall 
(for additional results, up to 2018)
Ongoing update (data up to 2024) 

26Presenter: Carolina Maran

https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/c3549ec83ce64ac7ad9205d1256df44c/explore


Future Extreme Rainfall 

Future Extreme Rainfall Change Factors for Flood Resiliency Planning in South Florida Web Application

27Presenter: Carolina Maran

https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/0616cf4890424ec8bd8a0f901dee7cf0/explore


Drought Trend Analysis ð Under Development

Six-month and (b) twelve-month average balance anomalies (in/mo.) for the period 1950ς2005 for entire SFWMD and three water-supply regions based on the SFWMD Super-grid precipitation data and the bias corrected SFWMD Super-grid ETo data. 

28Presenter: Carolina Maran

DRAFT Irizarry-Ortiz, M.M.  2024.  Characterizing Projected Future (2056-2095) Droughts in South Florida Based on the Multivariate Adaptive Constructed Analogs 

(MACA) Downscaled Climate Dataset from the Coupled Model Intercomparison Project Phase 5: U.S. Geological Survey data release, https://doi.org/10.5066/P14RO4HF

Water 
Balance

1. Wat Bal 
= Pr т RET

2. Avg Yr of Wat 
Bal 

(Climatology of 
wat bals)

3. Anomalies = 
Wat Bal т 

Climatology of 
Wat Bals

**4. Rolling 
Averages (6-mo 

or 12-mo) of 
previous step 

5. Determine 
drought 

characteristics

Determine 
periods of 

wetter than 
normal cond.

https://doi.org/10.5066/P14RO4HF
https://doi.org/10.5066/P14RO4HF
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Drought ð Future Conditions

GCM 
Data

1. Download MACA vars (daily 
data) 2. Aggregate to Monthly 3. Remap to 2x2 grid

RET 1. Use MACA vars w/ ASCE-ET 
method 2. Bias Correct RET to 1995-2005 USGS RET

Water 
Balance

1. Wat Bal = 
Pr т RET

2. Avg Yr of Wat Bal 
(Climatology of wat 

bals)

3. Anomalies = Wat 
Bal т Climatology of 

Wat Bals

**4. Rolling 
Averages (6-mo or 
12-mo) of previous 

step 

5. Determine 
drought 

characteristics

Determine periods 
of wetter than 
normal cond.

Sorting 
of GCMs

1. ID GCMs where drought charact. NOT 
statistically signif. Different from the SFWMD 

hist. data

2. ID GCMs where GCM future IS 
statistically signif different from GCM 

historical

3. Clustering analysis of GCM 
future datasets (dendogram).

29Presenter: Carolina Maran

DRAFT Irizarry-Ortiz, M.M.  2024.  Characterizing Projected Future (2056-2095) Droughts in South Florida Based on the Multivariate Adaptive Constructed Analogs 

(MACA) Downscaled Climate Dataset from the Coupled Model Intercomparison Project Phase 5: U.S. Geological Survey data release, https://doi.org/10.5066/P14RO4HF
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Groundwater Levels and Chloride Trends

DBHydro Insights Groundwater 

30Presenter: Carolina Maran

Well Location 
(County)

C-1003 Collier
MW-4 Collier

https://insights.sfwmd.gov/#/resiliency/groundwater/wells
https://insights.sfwmd.gov/#/resiliency/groundwater/wells


Saltwater Intrusion

Position of the 2024 saltwater interface in the WTA in coastal Lee County.

Position of the 2024 saltwater interface in the WTA near the CocohatcheeRiver in CollierCounty.

Position of the 2024 saltwater interface in the WTA near Henderson Creek Canal in central Collier County.

Saltwater Interface Monitoring and Mapping Program Update 2024

31Presenter: Carolina Maran

https://www.sfwmd.gov/sites/default/files/documents/WS-67_2024_swi_mapping_report.pdf


Tidal Elevations Trends

DBHydro Insights Sea level 
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Average Annual Tidal Level Change Distribution
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https://insights.sfwmd.gov/#/resiliency/sealevel/sites
https://insights.sfwmd.gov/#/resiliency/sealevel/sites


Tidal Elevations Trends
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DBHydro Insights Sea level 

https://insights.sfwmd.gov/#/resiliency/sealevel/sites
https://insights.sfwmd.gov/#/resiliency/sealevel/sites


Tidal Predictions

SFWMD High Tide Predictions

34Presenter: Carolina Maran

SFWMD High Tide Predictions

https://sfwmd.gov/HighTidePredictions
https://sfwmd.gov/HighTidePredictions


Tidal Predictions
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SFWMD High Tide Predictions

SFWMD High Tide Predictions

https://sfwmd.gov/HighTidePredictions
https://sfwmd.gov/HighTidePredictions

