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Just some basic geography

Most of North Florida is routed flow into river 
systems, with some uniqueness. 
Central and South Florida is completely different, 
with South-North flowing rivers, shorter and smaller 
basins with varying response times. 
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I think we all remember these!

← Milton (2024) Rainfall Footprint

Generally aligned with the entire I-4 corridor, 
centered about 50 mi north of the Ian 
footprint. 

Hurricane Ian (2022) rainfall → 

Extreme amounts southwest FL with 
heavy amounts in the headwaters of the 
St Johns River and metro Orlando. 
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Outlooks/Uncertainty
So I’m talking about flash flooding tomorrow, so I need to make an 
important distinction. One of these is not like the other. Why? 

X
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Outlooks/Uncertainty
● The flood hazard outlook is 

issued by the National Water 
Center an incorporates riverine 
and flash flooding into one 
product. 

● It also provides key messages 
on the side. 

● It does focus on temporal 
scales, but these can be 
challenging to interpret. 

● This is a one stop shop for all 
inland flood hazards. 

Does not account for storm surge!
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Uncertainty - Ensembles

● A deterministic forecast only covers 
the first 48 hours. 

● Ensemble forecasts are available and 
in some cases extend to 10 days

● Deterministic - single input, single 
forecast

● Ensemble - multiple inputs, multiple 
forecasts 
○ Captures all reasonable outcomes 

for an event 
○ Provides probabilities
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What is Flood Inundation Mapping

● Flood Inundation Mapping 
(FIM) is a depiction of 
what is expected to flood, 
based on the source used. 
○ Static FIMs - Not 

focused on a specific 
event. 

○ Dynamic FIMs - Uses 
precipitation for that 
specific event. 
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FIM is already in Florida, but…
● FIM is coming to all of Florida by the end 

of September, but you’ve probably 
already seen FIM. So what is coming? 

● The National Water Model FIM and RFC 
FIM are coming to our public viewer. 

● Specialized FIMs remain available to all 
EMs by request, with specific focus on 
moderate and major flood locations. 

● The FIM EMs receive could differ from 
what is on the web - we’ll discuss more 
on this in a moment. RFC FIM on NWPS
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FIM Operations with Milton

● Milton had a huge rainfall footprint over 

an area that experienced flooding with 

two prior tropical systems. 

● There were a lot of similarities to Ian 

(2022) with respect to the pattern of 

rainfall distribution, though some 

differences affected FIM operations. 

● The team started FIM ops on Monday, 

October 7th. 

● Landfall was the evening of October 9th. 

● The last FIM delivered was October 31st. 
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Some Examples from Milton

In this example, we applied a buffer 

to this particular FIM. 

In this case, the RFC FIM had areas 

that didn’t match well with the 

Partner FIM (AHPS FIM). So we 

overlaid both in our delivery. 

It was later reported the Partner FIM 

verified better (the outer buffer)
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Before the rain was on the ground



GOVERNOR’S HURRICANE CONFERENCE®

Before the rain was on the ground
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Drone Video Matched the FIM
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When it’s flooding - Our Process
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How long does FIM development 
take? 
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What did Milton FIM Ops Look like?

● Over 500 FIM panels produced from Oct 7 - Oct 31
● Primary focus was on large basins

○ St Johns River (south of Lake George)

○ Withlacoochee River (the southern one)

○ Peace River

○ Hillsborough County River System

● Eventually, mutual aid took place with FIM specialists from non-impacted 

areas in the Western Gulf. 



GOVERNOR’S HURRICANE CONFERENCE®

Final FIM Thoughts

● FIM is a process that takes time. 
● Each Weather Forecast Office has FIM Subject Matter Experts 

○ Look for more training from your local office this Summer
● We need you to make FIM work effectively. 

○ Ground truth reports during and after an event improves FIM 
creation and upgrades (Milton) 

● Don’t wait until an event occurs to assess your flood risk. We can 
provide FIMs for planning too. Learn your riverine flood risk well in 
advance of any heavy rain event. 
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EF0 Tornado
Hurricane Ian (2022)
Brevard County, FL Courtesy: Gabe Taylor (FIT)

A Quick Background of
Tropical Cyclone Tornadoes
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Collective Wind Hazard Risk

Tornadoes & Tornadic Waterspouts

Consider: to most decision-makers, local assessments of the WIND hazard are 
thought to already contain the collective of wind concerns.

Damaging Winds & Higher Gusts
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Consider: Wind-related 
blunt force trauma and 

violent deaths occur in two 
well-defined areas of a 

tropical cyclone.

Outer Rainband 
Tornadoes

Eyewall of 
Major Hurricanes

Hurricane Ivan (2004)
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Deadliest Tropical Tornado Events

Event Date Deaths Injuries

Hurricane Agnes Jun. 1972 7 140+

Hurricane Milton Oct. 2024 6 30+

Hurricane Ivan Sep. 2004 6 15+

Hurricane (Unnamed) Sep. 1882 6 15+

Hurricane Agnes (1972) Hurricane Ivan (2004) Unnamed (1882)

Hurricane Milton 
(2024)
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Understanding Tornadoes in Florida

❏ Damage and loss of life potential grows exponentially as wind increases.
❏ 94% of all Florida tornado fatalities associated with EF2+ or greater winds.  

+6



GOVERNOR’S HURRICANE CONFERENCE®

Conceptual Model(s) of
Tropical Cyclone Tornadoes

● Tornadoes that occur ahead of the main wind 
event. 

● Tornadoes that occur amidst the main wind 
event.

● Tornadoes that occur after the main wind event. 

● Tornadoes that occur in places away from the 
main wind event (in location and/or time); 
tornadoes are a primary hazard. 

● Tornadoes that occur post-landfall over inland 
locations; tornadoes are a primary hazard. 

Hurricane Ivan (2004)

Consider: Typically, 
counties/parishes or cities do 

not have a tornado contingency 
within their hurricane 

emergency plans.
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Tropical Cyclone Tornadoes

● Often occur in outer rainbands and typically the right front quadrant
● Often occur in families, but can be isolated in occurrence
● Often weaker, narrower, and brief, but can be stronger, wider, and have longer tracks

Hurricane Ivan (2004)

Hurricane Opal (1995)
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A Review: Hurricane Milton Tornadoes

https://docs.google.com/file/d/1kkaD24JcO1eL8XIqV3sEAb2zuT8582eH/preview
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A Review: Hurricane Milton Tornadoes
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A Review: Hurricane Milton Tornadoes

Tornado Warnings
● NWS offices issued 126 tornado 

warnings, mostly within a 

14-hour period

● The second largest number for 

a single state on a single day 
○ 134 in Alabama on April 27, 2011
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Utilizing Real-Time Data Sources

Several tornadoes were captured “live” 
via FDOT highway cameras
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Utilizing Real-Time Data Sources

Other videos received via social 
media and storm spotters & chasers

https://docs.google.com/file/d/1usW80P7a93i0zplQAWenYbe8r84wfPzC/preview
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A Review: Hurricane Milton Tornadoes

Confirmed 
Tornadoes

● NWS confirmed 45 tornadoes 

over central and south Florida 

○ 6 EF-2s

○ 3 EF-3s

● 6 fatalities 
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A Review: Hurricane Milton Tornadoes

St. Lucie County
October 9, 2024 - Hurricane Milton
1 EF-3 (155 mph)
6 Fatalities
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Wellington / Palm Beach Gardens
EF-3 Tornado

● Maximum Wind: 140 mph 

● 7 injuries

Morgan G. 
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Lakeport (Glades County)
EF-3 Tornado

● Maximum Wind: 140 mph 

● 3 injuries

Morgan G. 
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Surveying the Damage

St. Lucie County EOC

Cocoa Beach, FL Fort Pierce, FL

Okeechobee County EOC



GOVERNOR’S HURRICANE CONFERENCE®

Leveraging Informed Design Graphics
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Severe Weather Program
Our Future, Driven By New Technology & More Frequent Communication

➔ More High-Res Models. Cutting-edge systems 
like Warn-On-Forecast rapidly integrate 
surface, radar, and satellite data for the most 
up-to-date forecasts.

➔ Storm-Specific Hazard Predictions. Using 
machine learning, we’re delivering 
probabilistic forecasts for individual 
thunderstorms.

➔ Bridging the Gap: Watch to Warning! High-res 
data + forecaster expertise = faster, more 
targeted risk assessments for the public, 
partners, and media—before warnings are 
issued.

Down The Road: Threats-In-Motion

Where We Are Headed… 
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