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NICK CHARNAS, PE, CFM

Director, Water Resources

Tampa, FL

Years Of 
Experience

21

Á Nick brings over 21 years of expertise dedicated 

to managing and executing water resources/civil 

works projects focused on flood control and 

ecosystem restoration.

Á A dedicated advocate for addressing sea level 

rise, Nick has worked in the development of 

model tools to assess community vulnerabilities 

and enhance capital project resilience.

Á Nick has worked diligently with Florida 

municipalities and military to develop 

hydrodynamics models, obtain resiliency-focused 

funding, and design and construct flood 

protection projects that incorporate sea level rise 

risks and resiliency.

MEET NICK
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MORE EXTREME / FREQUENT WEATHER PATTERNS

ÁCost = $50B / year

ÁUS fatalities = ~220 / year

Á 5 - ñbillion dollarò tropical cyclones struck the US in 

2024

Á 1/3 of all "billion dollar" climate disasters have 

occurred in the last 5 years

Á 23 ï ñbillion dollarò storm/flooding disasters in US 

in 2024

ÁHurricane Ian = $20B+ event in Florida in 2022

Source of Statistics: NOAA website (https://www.ncei.noaa.gov/access/billions/summary-stats)
Hurricane Helene 2024 ς Beach Park Neighborhood in 
Tampa, Florida (2:03 a.m.)



Florida Stormwater Association Annual Conference

MORE EXTREME / FREQUENT WEATHER PATTERNS

Worldwide, $20B+ events are on the rise1

1. https://yaleclimateconnections.org/2022/10/world-rocked-by-29-billion-dollar-weather-disasters-in-2022/

2. https://www.ncei.noaa.gov/access/billions/time-series



Florida Stormwater Association Annual Conference

FLOOD RISK IDENTIFICATION
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A FOCUS TOWARD RESILIENCY

Source: Adapted from a presentation: US Army Corps of Engineers Considerations for Climate Preparedness and Resilience, 01/27/2020, 

http://apps2.coj.net/City_Council_Public_Notices_Repository/20200127%20USACE%20presentation%20Resiliency%20Mtg.pdf

Mitigate



BUILDING COMMUNITY RESILIENCE

REAL TIME FLOOD FORECASTING TOOLS
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FLOOD FORECASTING

ÁFlood Inundation Mapping / Visualizations

ÁReal Time Flood Forecasting

Flood forecasting involvesusing data and models 
to anticipate flood risks in advance
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FLOOD INUNDATION MAPPING / VISUALIZATIONS

Pinellas Countywide Model Development and Flood Risk Mapping

Å 270 mi 2 - 52 watersheds

Å Modeled: 206 mi 2 (extends outside county) - 14 ICPR models; 15 SWMM models

Å Unmodeled: 78 mi 2 - Rapid Flood Hazard Assessment Approach
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FLOOD INUNDATION MAPPING / VISUALIZATIONS

Å Simulated 57 combinations of various storm scenarios

Å Developed Risk Points  æ over 1M (roads, structures, etc.)

Å Symbolized Flood Depths 

Å Developed Flood Inundation / Risk Animations æ 30-min increments

Å Correlated to Gage Locations
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REAL-TIME FLOOD FORECASTING

What if we could predict flooding at the street and 
structure level 2-4 days before it occurs?

Prepare
More specific emergency 
management coordination

Mitigate
Advance actions to minimize risks, 
consequences, damages

Recover
Accelerate recovery by initiating 
specific recovery effort coordination 
earlier

Source: The graphics on this slide were provided by Pete Singhofen, Streamline Technologies, Inc.

(Source: 178wing.ang.af.mil)

High water vehicle ς Hurricane Florence (Source: AP Photo/David Goldman)

V Anticipate road closures

V Pinpoint evacuations / notifications

V Move vehicles out of harm®s way

V Smart sandbag & flood wall deployment

V Reduce or eliminate wastewater overflows

V Optimize water control structure operation

V Lower lake levels to create more storage

V Plan recovery efforts sooner



Revolutionizing Flood Forecasting for Resilience and Recovery: Statewide Insights
1:00 PM ς 3:00 PM / Wednesday, June 11, 2025

Å Nick Charnas, PE, CFM, Director of Water Resources, Halff (Moderator) 

Å F. Warren McKinnie, PE, CFM, GISP, Senior Manager,Streamline Technologies

Å Muthu Narayanaswamy, PhD, Director of Coastal and Compound Flood Risk,The Water Institute

Å Ed Torres, PE, LEED AP, Utilities Director, Orange County

Å Thomas Frick, Chief Resilience Officer, SJRWMD

Å Scott Letasi, PE, PMP, Engineering & Project Management Bureau Chief, SWFWMD



Real-Time Flood Forecasting for Resilience and 
Recovery: Statewide Insights

Presented by:

F. Warren McKinnie, PE, CFM, GISP
Senior Manager, Water Resources Engineering

June 2025



Source: https://www.scientificamerican.com/article/hurricane-milton-

spins-toward-florida-as-a-category-5-storm/

Source: www.wusf.org/weather/2024-09-27/storm-surge-

distant-helene-creates-major-problems-tampa-bay-area

Source: https://knightnews.com/2022/09/hurricane-ian-leaves-

apartment-complex-without-power-flooded-around-ucf/

Real-Time Flood Forecasting
Flooding: Storm Surge and/or Rainfall

Moments Matter During Storm Preparation



Á SJRWMD Ƨ FloodWise USJRB since 2021, MSJRB planned for 
GZƫ36

Á SWFWMD Ƨ GmppeXjtf!qmboofe!gps!uisff!nbkps!xbufstifet!GZƫ36-
26

Á SFWMD Ƨ FloodWise staff training recently completed

Á Current operational systems in Martin, Orange, Seminole, 
Manatee, Sarasota, and Lee Counties

Á Making Communities Resilient

Agency Acceptance
Florida



Florida FloodWise Systems
Future / Current



System Overview



Real-Time Flood Forecasting
At the Street Level

ÅPrepare

More specific emergency 
management coordination

MITIGATE RECOVERPREPARE

ÅMitigate

Advance actions to minimize 
risks, consequences, damages

ÅRecover

Accelerate recovery by initiating 
specific recovery effort 
coordination earlier



FloodWise
Components

Green Ƨ No Flooding Orange Ƨ Shallow Flooding RED Ƨ Deep Flooding

Å Interact through dashboard 

Å Dpoevdu!Ʈxibu!jgƯ!tdfobsjpt!gspn!
dashboard

Å Informed proactive decision making

Hydrologic

Engine

Live

Rainfall

Dashboard

Powered By



Decision Support & Operational Tools



Orlo Vista - Hurricane Ian 2022

Source: Streamline Technologies, Inc.

Å Ability to focus recovery efforts following 
events based on forecast

Å Advance actions to minimize risks, 
consequences, damages

Å Additional time for resiliency efforts to 
protect critical infrastructure and lives

Å Accelerate recovery by initiating specific 
recovery effort coordination earlier

Decision Support & Operational Tool
Orlo Vista, Orange County, FL
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Decision Support & Operational Tool
Orlo Vista, Orange County, FL



Ivssjdbof!Jbo!)3133*!ƮXibu!JgƯ!Tdfobsjp

Decision Support & Operational Tool
Orlo Vista, Orange County, FL



Case Study:
Hurricane Irma
Bonita Springs, FL



Compound Flooding
Bonita Springs, FL (Southern Lee County)



Case Study
Bonita Springs, FL (Southern Lee County)

324 mi2

2D Overland 
Flow

Traditional
1D H&H

Inland Hybrid H&H

Modeling System



Flooding Along the Imperial River

Hurricane Irma

Case Study
Bonita Springs, FL (Southern Lee County)

*



Hurricane Irma (Sept. 2017)
Imperial River; Bonita Springs, FL
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Hurricane Irma (Sept. 2017)
Imperial River; Bonita Springs, FL



Benefits



Real-Time Benefit

Å Anticipate road closures

Å Pinpoint evacuations

Å Npwf!wfijdmft0sftpvsdft!pvu!pg!ibsnƫt!

way

Å Smart sandbag & flood wall deployment

Å Reduce or eliminate wastewater 

overflows

Å Optimize water control structure 

operations/maximize storage

Å Plan recovery efforts sooner and 

preposition response assets

Å Making communities more resilient

What if we could know 1 to 3 days in advance precisely where flooding will occur and how long 
it will last?

Potential and Observed Benefits



(Photo Credits: Ricardo Ramirez Buxeda, Orlando Sentinel, Sept. 30, 2022) 

(Predicted 42 Hours in Advance)
The Place at Alafaya Arden Villas

How many cars were lost that could have been easily moved? 100? 200?

Cost: 200 x $10K / car = $2M

Insurance Claims Reduced or Avoided

Benefits with Advance Warning Minor Flooding
Central Florida



Flood extents forecasted 
based on data from 42 hours in 

advance of the storm
Å The Rouse Rd Master Wastewater Pump 

Station sustained about $7 million in 

ebnbhf!evsjoh!Ivssjdbof!JboƤ

Å If RTFF model had been in place, the 

pump station could have been protected 

with a tiger dam and the damage 

qsfwfoufe!ps!njujhbufeƤ

Rouse Rd Master Pump 
Station

FloodWise
Fiscal Benefits Example



Real-Time Flood Forecasting for Resilience and 
Recovery: Statewide Insights

Thank You!

Presented By:

F. Warren McKinnie, PE, CFM, GISP
CustomerSuccess@Streamline.tech                                          

407.679.1696

mailto:CustomerSuccess@Streamline.tech


Revolutionizing Flood Forecasting for Resilience and Recovery: Statewide Insights
1:00 PM ς 3:00 PM / Wednesday, June 11, 2025

Å Nick Charnas, PE, CFM, Director of Water Resources, Halff (Moderator) 

Å F. Warren McKinnie, PE, CFM, GISP, Senior Manager,Streamline Technologies

Å Muthu Narayanaswamy, PhD, Director of Coastal and Compound Flood Risk,The Water Institute

Å Ed Torres, PE, LEED AP, Utilities Director, Orange County

Å Thomas Frick, Chief Resilience Officer, SJRWMD

Å Scott Letasi, PE, PMP, Engineering & Project Management Bureau Chief, SWFWMD



FLOODID AND SAFE ROADS:  INTEGRATED 

FORECASTING AND SITUATIONAL 

AWARENES S USING RESPONSIBLE AI

38

Jun 11th 2025

Muthu Narayanaswamy
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NEED BETTER,  ACTIONABLE INFORMATION TO MAKE DECISIONS 
ON

Prioritizing search and rescueIdentifying access restrictionsPositioning supplies

By Shootthedevgru at English Wikipedia, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=3579926
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VARYING FLOOD HAZARD AWARENESS NEEDS

Hurricane Planning and 
Response

Compound Flood Extreme Rainfall Flood Forecast 

NOWCASTSFORECASTS AND HINDCASTS


















































































