
Enhancing Regional Resilience Through 

Flood Occurrence Data Collection 

and Stakeholder Engagement
10th Biennial Water Institute Symposium 

Gainesville, FL 

Nicole. A Cortez, Resiliency Coordinator, SFWMD

February 25, 2026



Water and Climate Resilience Metrics

Goals and Objectives:

o Track and document trends and shifts in water and climate data

monitored by the District. 

o Support long-term term planning by incorporating observed trends into 

future scenario formulation.

o Advance the District’s resiliency goals by informing infrastructure 

investments and operational decisions of ensuring flood protection, 

water supply, and ecosystem restoration mission elements under 

current and future climate conditions. 

2

Phase I Phase II 

Initiated in 2020, focused on implementing an 
initial set of priority metrics and automating trend 
analyses of metrics data stored DBHYDRO. 

Initiated in 2025, focuses on refining and expanding 
the assessment of changing water and climate 
conditions. 

Water and Climate Resilience Metrics | South Florida Water Management District

https://www.sfwmd.gov/our-work/water-and-climate-resilience-metrics


Water and Climate Resilience Metrics

➢ Climate Metrics

Indicators that reflect the primary   
drivers of observed changes in 
climate conditions and influence 
the hydrological cycle.

➢ Resilience Metrics

Indicators that represent the 
observed effects of changing 
climate conditions. These may 
be managed or mitigated through 
water management operations 
and/or by implementing adaptation 
strategies. 
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Water and Climate Resilience Metrics

Technical Reports

sfwmd.gov/SFER

Online Resources

sfwmd.gov/ResilienceMetricsHub

Presenter: Nicole Cortez

A bird flying in the sky

Description automatically generated
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https://sfwmd.gov/SFER
https://sfwmd.gov/SFER
https://sfwmd.gov/ResilienceMetricsHub
https://sfwmd.gov/ResilienceMetricsHub
https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/8215a698e6b74b4fbf26d0b8a0d82211/explore
https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/8215a698e6b74b4fbf26d0b8a0d82211/explore
https://sfwmd-district-resiliency-sfwmd.hub.arcgis.com/apps/8215a698e6b74b4fbf26d0b8a0d82211/explore
https://www.sfwmd.gov/sites/default/files/2022_sfer_highlights_Final_LR.pdf
https://apps.sfwmd.gov/sfwmd/SFER/2023_sfer_final/v1/chapters/v1_ch2b.pdf
https://apps.sfwmd.gov/sfwmd/SFER/2024_sfer_final/v1/chapters/v1_ch2b.pdf


Why Observed Flood Data?

Flood Drivers
System response linked to weather and climate, 

hydrologic connectivity, infrastructure and water 

management operations.

• Primary Physical

o Low-lying topography

o High water table & karst geology

o Hydrologic connectivity (SW–GW–coastal)

• Climatic & Oceanic drivers

o Extreme rainfall / tropical systems

o Storm surge

o High tides / king tides

• Anthropogenic Drivers

o Urbanization & imperviousness

o Drainage & flood control infrastructure and operations

o Design exceedance conditions

Models vs Observations
• Relate to pluvial, fluvial, and coastal events

• Support model validation

• Set up standardized data collection, archiving, and 

analytical architecture
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Resiliency Planning Needs for Water Resources 

Management
• Analyze long-term flood trends 

(frequency, duration, intensity, spatial 

extent, flood-prone areas)

• Support hydrologic & hydraulic (H&H) 

model validation 

(compare modeled vs. observed 

conditions)

• Document flood damage impacts 

(support planning, funding justifications, 

and grant applications)
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Current Flood Data Landscape

Who’s collecting data? 

Number of Identified Flood Data Collection Tools by Governance Level

What’s the purpose and application?

Flood Data Collection Tools Purpose and Application

Governance Level Count/Sub-Total
Municipal 8
County 22
Regional 2
Federal 1
NGO 2

Total:    35

Category Purpose Applicability
Flood Observation Tools Designed to document flood conditions (e.g., location, 

depth, photos)
Best suited for spatial and temporal flood analysis, but 
representing a minority of operating tools

Complaint / Information / Service 
Request Systems

General-purpose platforms for report local issues Prioritize issue resolution, as over data consistency and 
long-term analysis

Damage Reporting and Emergency 
Response Tools

Activated during emergency events and support 
response and recovery 

Focus on impacts rather than flood processes, most 
limited temporal continuity 

7



Early Approach & Findings (2023)

Data Discovery & Synthesis

• Internal archives + Public 

sources

• Historical event documentation

• 1991-2023

Outcomes

• Identification of historically 

impacted areas used to initial set 

of Flood Prone Areas
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Early Approach & Findings (2023, continued)

Outcomes

• Identified (initial set) flood-prone areas (by  

municipality and watershed)

• Assessed hydrologic data availability

• Informed monitoring gaps needs and 

infrastructure
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Engage

Collect

Store

Review

Share

Post-
process

Current Approach (2024-present)

GIS-based Data Infrastructure and End-to-end Workflow
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Current Approach (2024-present, continued)

Year-Round Effort

• January-February 

oPost-processing

• March 

oReporting 

• April 
oStaff training

• May-December 

oWet / Hurricane / King Tide 
Season

Stakeholder 

Engagement/Coordination

Internal 

• Field Staff

• External Affairs

• Operations 

• IT/GIS

External 

• Local Government Staff

• 298 District Staff 
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Current Approach (2024-present, continued)

Tools, Resources, and Communications

• Flood Information Resource (hub site)

• Flood Obs and HWM Survey (data collection)

• Flood Information Viewer (data repository)

• Annual Training (all tools)

• Weather Updates + Enhanced Tide Predictions 

• Automated Notifications + Email Bulletins 
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Data Collection

SFWMD.gov/FloodingApp
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ArcGIS
Survey123

https://sfwmd.gov/FloodingApp


Data Review

Quality Assurance: attribute checks, spatial logic, governance controls

Observer Data Reviewer Data
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ArcGIS
Pro



Data Sharing (continued)
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Data Sharing

Observer Comment:
Standing water flooding street + 
swale, greater than ankle deep but 
much less than knee deep, due to 
clogged storm drain on southeast 
corner of intersection, unable to 
visually determine what's 
blocking/obstructing drain, based on 
watermarks in swale has begun 
receding, no knowledge of rainfall 
totals in this area this week, only in 
town today but visit often and  
overall area typically floods with 
anything more substantial than a 
sprinkle, observed on 9/19/25, 1130 
EST (daylight savings time), currently 
sunny ~90*F at 25.6458105, -
80.4101248 so road is drying up 
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Post-processing 

Two Parts

• Application of quality control process

• Integration of supplementary datasets 

Supplementary Datasets

• Function-based framework 

Result  

• Support development of analysis/decision-ready work products that meet 
resiliency planning needs. 

Hydro-
meteorological

Forcings

State 
Variables Boundaries Impacts & 

Exposure Model Products
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Example Supplementary Datasets 

Nexrad Viewer DBHYDROInsights Data Water Levels – 
NOAA Tides & Currents
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PM 5: Stage based LOS 
for sub-watersheds 
sfwmd.gov/FPLOS

Dataset    Rainfall Canal stages Tides Synthetic Aperture 
Radar (SAR) Model product

Source    NEXRAD DBHYDRO NOAA ICEYE Performance Metrics (PM) 
results

Temporal Type    Continuous / Near-
real-time Continuous Continuous Event-specific SFWMD

Use    Event characterization System condition Coastal constraint Exposure analysis Retrospective

SAR Technology - 
ICEYE.com

https://nexrad.sfwmd.gov/nrdmain.action
https://nexrad.sfwmd.gov/nrdmain.action
https://insightsdata.sfwmd.gov/#/continuous?watershed=COASTAL%20BASINS
https://insightsdata.sfwmd.gov/#/continuous?watershed=COASTAL%20BASINS
https://tidesandcurrents.noaa.gov/waterlevels.html?id=8725520&bdate=20241101&edate=20241130&units=standard&timezone=GMT&interval=6
https://tidesandcurrents.noaa.gov/waterlevels.html?id=8725520&bdate=20241101&edate=20241130&units=standard&timezone=GMT&interval=6
https://tidesandcurrents.noaa.gov/waterlevels.html?id=8725520&bdate=20241101&edate=20241130&units=standard&timezone=GMT&interval=6
https://www.hec.usace.army.mil/confluence/ResSimDocs/rsum/advanced-features/state-variables
https://www.iceye.com/technology
https://www.iceye.com/technology
https://www.iceye.com/technology


Resiliency Planning Goals  Ready-to-Use Products

Work Products

Goal / Objective Ready Product / Deliverables
Analyze long-term flood trends 
(frequency, duration, intensity, spatial 
extent, flood-prone areas)

• Event summaries for annual hydrology and WM reporting (SFER CH. 2A)

• SAR-derived flood extent & depth for metrics reporting (SFER CH. 2B)

• Data & map products for agency briefings and stakeholder coordination
Support hydrologic & hydraulic (H&H) 
model validation 
(compare modeled vs. observed 
conditions)

• Quality-controlled, GIS-ready datasets for model calibration and 
validation

Document flood damage impacts 
(support planning, funding, and grant 
applications)

• Quality-controlled, GIS-ready datasets 

• Geotagged photo repository 

• Summary products for grant and funding packages

19



• Event summaries for annual hydrology and WM reporting (SFER CH. 2A)

• Data & map products for agency briefings and stakeholder coordination

Example Work Products
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Example Work Products (continued)

• Event summaries for annual hydrology and WM reporting (SFER CH. 2A)

• Data & map products for agency briefings and stakeholder coordination
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Example Work Products (continued)

22

• Event summaries for 

annual hydrology and 

WM reporting (SFER 

CH. 2A)

• SAR-derived flood 

extent & depth for 

metrics reporting 

(SFER CH. 2B)

• Data & map products 

for agency briefings 

and stakeholder 

coordination



Example Work Products (continued)

• Quality-controlled, GIS-ready datasets for model calibration and validation
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Thank You!
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