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M EET N ICK A Nick brings over 21 years of expertise dedicated
to managing and executing water resources/civil

works projects focused on flood control and
ecosystem restoration.

2 1 A A dedicated advocate for addressing sea level
: rise, Nick has worked in the development of
Years Of | model tools to assess community vulnerabilities

Experience

and enhance capital project resilience.

A 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.

NICK CHARNAS, PE, CFM
Director, Water Resources

Tampa, FL
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Hurricane Helene 2024 Beach Park Neighborhood in
Tampa, Florida (2:03 a.m.)
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Observed Water Levels
Old Port Tampa, FL (8726607)
From 2024/09/26 00:00 LST/LDT
to 2024/09/28 23:59 LST/LDT
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Il MORE EXTREME / FREQUENT WEATHER PATTERNS

A Cost = $50B / year
A US fatalities = ~220 / year
A5-ibillion dollaro tropica
A 1/3 of all "billion dollar" climate disasters have
occurred in the last 5 years

A23idabillion dollaro stor m/
in 2024

A Hurricane lan = $20B+ event in Florida in 2022

Source of Statistics: NOAA website (https://www.ncei.noaa.gov/access/billions/surstedsy
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RE EXTREME / FREQUENT WEATHER PATTERNS

Mumber of Events

United States Billion-Dollar Disaster Events 1980-2025 (CPI-Adjusted)
B Flooding Count B Severe Storm Count Tropical Cyclone Count
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| FLOOD RISK IDENTIFICATION

RN T

Crowds panic as flooding threatens Ireland...
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Il AFOCUS TOWARD RESILIENCY

DEFINING RESILIENCE

Adapt
100% e N—
Mitigate
= Recover
[=]
c
S
2 Resilience Increased:
L

» Less loss of funclionality
» Faster recovery ftime

0%

Time Concept courtesy of North Atlantic Division

Source: Adapted from a presentation: US Army Corps of Engineers Considerations for Climate Preparednes2@&) Resilience, 01/27
http://apps2.coj.net/City_Council_Public_Notices_Repository/20200127%20USACE%?20presentation%20Resiliency%20Mtg.pdf
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BUILDING COMMUNITY RESILIENCE
REAL TIME FLOOD FORECASTING TOOLS




I| FLOOD FORECASTING

Flood forecasting involvesing data and models
to anticipate flood risks in advance

AFlood Inundation Mapping / Visualizations

AReal Time Flood Forecasting

HER . . .
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| FLOOD INUNDATION MAPPING / VISUALIZATIONS

Pinellas Countywide Model Development and Flood Risk Mapping

A 270 mi?2- 52 watersheds
A Modeled: 206 mi 2 (extends outside county) - 14 ICPR models; 15 SWMM models

A Unmodeled: 78 mi 2 - Rapid Flood Hazard Assessment Approach

A )
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| FLOOD INUNDATION MAPPING / VISUALIZATIONS

Simulated 57 combinations of various storm scenarios

Developed Risk Points =over 1M (roads, structures, etc.)
Symbolized Flood Depths
Developed Flood Inundation / Risk Animations  a30-min increments

Correlated to Gage Locations

. = No Flooding
O = Less than 3" Flooding

. = Greater than 3" but less than 6”
. = Greater than 6”

HER . . .
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l| REAL-TIME FLOOD FORECASTING

What if we could predict flooding at the street and
structure level 21 days before it occurs?

Recover

Accelerate recovery by initiating
specific recovery effort coordination
earlier

Prepare Mitigate
More specific emergency Q Advance actions to minimize risks, @
management coordination consequences, damages

Anticipate road closures

Pinpoint evacuations / notifications

Move vehicles out of
Smart sandbag & flood wall deployment
Reduce or eliminate wastewater overflows
Optimize water control structure operation
Lower lake levels to create more storage
Plan recovery efforts sooner

<LK <LKLKLKLKKKLK KL

Source: The graphics on this slide were provided by Pete Singhofen, Streamline Technologies, Inc.
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Moments Matter During Storm Preparation = . = FloodWise. ==, Streamline.
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SFWMDZe FloodWise staff training recently completed

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




Florida FloodWise Systems

Future / Current
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- FloodWise

System Overview
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‘> PREPARE  “"MITIGATE 1 RECOVER

A Prepare A Mitigate A Recover
More specific emergency Advance actions to minimize Accelerate recovery by initiating
management coordination risks, consequences, damages specific recovery effort

coordination earlier
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FloodWise

Decision Support & Operational Tools




Decision Support & Operational Tool
Orlo Vista, Orange County, FL
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Source: Streamline Technologies, Inc.

=, Streamline.

TECHMOLOGIES

Ability to focus recovery efforts following
events based on forecast

Advance actions to minimize risks,
consequences, damages

Additional time for resiliency efforts to
protect critical infrastructure and lives

Accelerate recovery by initiating specific
recovery effort coordination earlier
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TECHMOLOGIES

Decision Support & Operational Tool  Flo6dWise.| ==5Streamline.

Orlo Vista, Orange County, FL
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Case Study:

Hurricane Irma
Bonita Springs, FL
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Compound Flooding |
Bonita Springs, FL (Southern Lee County) e

e e = — e ———

COMPOUND FLOODING A*

In Coastal Transition Zones

Rainfall & Riverine

Compound Flooding Flooding

Surge & Tide
Flooding

COASTAL TRANSITION ZONE UPLAND
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Flooding Along the Imperial River
Hurricane Irma




Hurricane Irma (Sept. 2017) | -4-1"“””‘""’“) = Streamline.
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Imperial River; Bonita Springs, FL
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Hurricane Irma (Sept. 2017)
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Benefits
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Potential and Observed Benefits —— FloodWise. == Streamline.

< TECHNOLOGIES

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

RealTime Benefit

Anticipate road closures

Pinpoint evacuations
Npwf!wfijdmftOsftpyv
way

Smart sandbag & flood wall deployment
Reduce or eliminate wastewater
overflows

Optimize water control structure
operations/maximize storage

Plan recovery efforts sooner and
preposition response assets

Making communities more resilient

o To Do Do To Do o D»




Central Florida

(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
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Fiscal Benefits Example g m -

Flood extents forecasted
based on data from 42 hours in
advance of the storm

A The Rouse Rd Master Wastewater Pump
Station sustained about $7 million in
ebnbhf! evsjoh! |l vssj

If RTFF m_odel had been in place, the . | o a3 mag Q Rouse Rd Master Pump \’:_-A}J_m
pump station could have been protected by, BN P Station By ey s
with a tiger dam and the damage o ¥ SR bt 2 ' ’
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RealTime Flood Forecasting for Resilience and
Recovery: Statewide Insights

Thank Youl!

Presented By:
F. Warren McKinnie, PE, CFM, GISP

CustomerSuccess@ Streamline.tech
407.679.1696

Vs or—
StormWise. | FloodWise.
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FLOODID AND SAFE ROADS: INTEGRATED
FORECASTING AND SITUATIONAL
AWARENESS USING RESPONSIBLE Al

Muthu Narayanaswamy

Jun 11 2025
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THE MISSION + THE METHOD

SCIENCE

Solving complex societal
and environmental challenges
with transdisciplinary research

SOLUTIONS

Innovative, solution-driven
tools for a dynamic world

‘ STANDARDS

Identifying and advancing
methods, approaches, and
policies for wide-scale adoption

THE VISION

RESILIENT & EQUITABLE
COMMUNITIES

£\ SUSTAINABLE
WP ENVIRONMENTS

"~ THRIVING
ECONOMIES




NEED BETTER, ACTIONABLE INFORMATION TO MAKE DECISIOI
ON

Prioritizing search and rescue

Positioning supplies
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VARYING FLOOD HAZARD AWARENESS NEEDS

FORECASTS AND HINDCASTS NOWCASTS

Hurricane Planning and Compound Flood Extreme Rainfall Flood Forecast
Response

41



























































































































