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Emergency 
management and 

public 
communication 
must address 

compound risk, 
not single-hazard 

forecasting.
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Risk communication 
must prepare the 

public for worse than 
expected outcomes 

when rapid 
intensification occurs.
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Wind vulnerability 
is a social and 
structural risk, 

not just a 
meteorological 

one.
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Storm surge remains the primary 
cause of hurricane fatalities in many 
coastal events.

Surge combines with waves and tide 
to produce:
(1) rapid building inundation
(2) road and evacuation route loss
(3) shelter isolation

Surge impacts often overlap with 
high wind damage, 
creating life-threatening compound 
exposure.
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Tropical Tornadoes & 
Embedded Severe 
Storms

Rainbands frequently produce
brief but damaging tornadoes
localized extreme wind damage

Occur far from the center and 
often after landfall.

Tornado risk during hurricanes 
complicates warning and shelter 
messaging.
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High Rainfall Rates & River Flooding

Slow-moving or moisture-rich hurricanes produce:
(1) extreme short-duration rainfall
(2) flash flooding
(3) prolonged river flooding

Transportation, medical access, and supply chains are disrupted 
for days to weeks.

Flood impacts often exceed wind losses and drive long-term 
recovery needs.
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Far-Inland Impacts

Major hurricane impacts extend well inland:
(1) flash flooding
(2) landslides
(3) infrastructure isolation

Events such as Hurricane Helene–type impacts 
in Western North Carolina illustrate how 
interior and mountainous regions experience 
hurricane disasters without coastal exposure.

Inland communities frequently underestimate 
hurricane risk.
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Vulnerable Populations

High-risk populations include:
(1) older adults
(2) medically fragile individuals
(3) people with mobility or sensory 
limitations
(4) low-income and manufactured-housing 
residents



GOVERNOR’S HURRICANE CONFERENCE®

Vulnerable Populations & 
Sheltering Needs

Compound events create shelter challenges:
(1) power-dependent medical devices
(2) transportation barriers
(3) longer shelter durations due to flooding and 
infrastructure failure

Shelter planning must account 
for simultaneous hazards and extended 
displacement.
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Societal   Intersection

Infrastructure vulnerability

Housing inequity and building 
standards

Access to transportation and 
medical care

Warning comprehension and trust

Duration of displacement and 
recovery

Modern hurricanes are not 
single-hazard disasters—they 
are compound social and 
environmental crises.
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QUESTIONS?

LAURA MYERS, PHD LAURA.MYERS@UA.EDU THE UNIVERSITY OF 
ALABAMA

mailto:Laura.Myers@ua.edu
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Tropical Cyclones are never just coastal events

Hurricane Michael
(2018)

Hurricane Idalia 
(2023)

Hurricane Helene (2024)

Note: No part of Florida is more than 75 miles from the Gulf or Atlantic
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Rapid Intensification

● Three category five 
hurricanes have 
made landfall in 
Florida. 

● They share one 
important thing in 
common

● Were all tropical 
storms 48-60 hours 
before landfall as a 
category 5 hurricane. 
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Rapid Intensification - Defined/Concerns
● Rapid intensification (RI) is defined as an increase in wind 

speed of at least 35 mph within 24 hours. 
● RI is difficult to forecast. 
● Sometimes just preparing for one category higher may 

not be enough if rapid intensification is possible. Why? 

Starting Intensity Assumed Minimum RI in 24 hours

65 mph (Tropical Storm) 100 mph (Cat 2 Hurricane)

80 mph (Cat 1 Hurricane) 115 mph (Cat 3 Hurricane)

100 mph (Cat 2 Hurricane) 135 mph (Cat 4 Hurricane)

125 mph (Cat 3 Hurricane) 160 mph (Cat 5 Hurricane
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Rapid Intensification - Causes
● Favorable conditions to strengthen tropical 

cyclones are required for RI
○ Very warm/deep sea surface temperatures
○ Low shear and established outflow
○ Very moist air mass

● Structural changes in the storm are needed too. 
○ Complete eyewall formation
○ Intense thunderstorms around the eye. 

● These increase probability of RI occurring. 
○ Model guidance can explicitly predict RI
○ Provide a likelihood of occurrence based on 

all factors
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Rapid Intensification - Concerns
● But the concerns don’t just end with the wind. 
● Wind speed is a component of storm surge potential. 
● Evacuation zones can change as the intensity forecast changes
● If a 2 category increase 24 hours occurred, do you have enough time? 

Cat 1 Cat 3 Cat 5
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Communication Challenges
● Just the previous year, 

Hurricane Idalia impacted 
the Florida Big Bend, but 
even so, people still said: “I 
survived Idalia, so why do I 
need to leave?” 

● The biggest challenge was 
convincing people Helene 
was an even greater surge 
threat than Idalia. 

● Helene would also be 
accelerating with time. 
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Effective Communication - Surge
● “My house made it last time.” 
● “Idalia was as bad as it can get and we 

were still safe.” 

How do you convince someone 
to listen? This video clip goes to 
above 9 ft. The forecast was up 
to 15 ft at this point. 
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12-36 hours before TS Winds Arrive
Helene is STILL a tropical storm! 
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The area affected

● The Florida Big Bend is not 
especially dense in population, but 
life threatening surge was expected 
along much of Florida’s west coast, 
in more densely populated areas. 

● It’s important to not just focus on 
the landfall area. Even the surge 
forecast well before landfall showed 
5-7 ft AGL near Sarasota/Tampa.  
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Thursday was “our last chance” 

● During Helene, I was deployed to the State of Florida EOC. 
● External communications to the public thus far were: 

● A WEA for Hurricane Warnings
● A WEA for Storm Surge Warnings
● Continued Messaging from NWS and Media 

● Even so, evacuation compliance was slow, an AlertFlorida message was 
coordinated for several high-impact counties to go out at 2 pm:  

“Severe storm surge expected. Emergency Management urges you to evacuate!”

● Did this make a difference? 
○ Two individuals in Taylor County specifically mentioned this additional 

message as finally convincing them it was time to leave. 
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And by 2 pm Thursday

Tuesday at 11 am, 45 mph tropical storm and just over 51 
hours later, 120 mph category 3 hurricane. 
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Wind Impacts 

● It wasn’t all 
about surge. 

● Helene’s fast 
forward 
speed and RI 
meant 
hurricane 
force winds 
spread well 
inland. Significant structural 

damage in Valdosta, GA
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Helene - An Extreme Situation and 
how do we respond the next time?
● Helene wasn’t just about: 

○ Historic Storm Surge
○ Extensive Destructive Winds
○ Historic Flooding

● Helene showed us something we’ve 
seen many times already - tropical 
systems can rapidly intensify, 
resulting in an exponential increase 
in wind and surge impacts. 

● What do we do with the next event? 
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Helene - An Extreme Situation and 
how do we respond the next time?

● Helene is a storm that reminds us that 
some common tips, like plan for 1 
category higher won’t always work. 

● It takes aggressive messaging to 
compel action, even when we know 
some people will never leave. 

● Life threatening surge doesn’t just 
occur near the landfall point. The vast 
majority of surge deaths in Helene 
were in West Central Florida. 
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Final Thoughts
● Helene was “that storm”for me. 
● 23 years in this job, and going to 

work Thursday, I felt I was 
leaving my home as it was for 
the last time. 

● I have surveyed many storm 
surge events, but I have never 
encountered an event that was 
beyond reach of my 16.4 ft surge 
pole.

● We’ve must ensure we 
communicate RI potential 
clearly, because we’ll see it 
again! 



GOVERNOR’S HURRICANE CONFERENCE®

Rapid Intensification and 
Compressed Timelines
Responding Effectively and 
Appropriately to Increasing Threats

Training Session 19

Kelly Godsey
Senior Service Hydrologist/Meteorologist
National Weather Service, Tallahassee, FL 
kelly.godsey@noaa.gov



GOVERNOR’S HURRICANE CONFERENCE®

Multi-Hazard Storms
When Threats Collide: Managing 
Simultaneous Hazards

Training Session 19

Will Ulrich
Warning Coordination Meteorologist
National Weather Service, Melbourne, FL 
william.ulrich@noaa.gov



GOVERNOR’S HURRICANE CONFERENCE®

One Storm, Many Hazards

WIND

STORM 
SURGE

FLOODIN
G
TORNADOES

● The most dangerous storms 
in Florida aren’t defined by 
one hazard - they’re 
defined by multiple 
hazards hitting different 
areas at once. 

● State vs. Local response 
looks different 
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Local Response 
● Emergency operating plans often 

organize actions by individual 
hazards

● Jurisdictions often include coastal 
evacuation zones, inland 
flood-prone neighborhoods, river 
communities, mobile homes, and 
urban areas. 

The Challenge: Hurricane impacts rarely 
occur one at a time and in one location. 
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Protective Actions

Storm Surge
Primary evacuation driver 
for coastal and low-lying 
surge areas.

Shelter-in-place or safer 
shelter concern, especially 
for mobile & manufactured 
homes, older structures, 
and vulnerable facilities. 

Extreme Wind Freshwater Flooding Tornadoes
Heavy rainfall, poor 
drainage, urban flooding, 
and delayed river 
responses. 

Fast-moving, short-fuse, 
high-impact threat with 
shelter-in-place or safer 
shelter concern for 
vulnerable communities

The Challenge: multi-hazard storms can create conflicting safety guidance in both time and space! The right 
action for one hazard may become unsafe as another hazard emerges.
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Supporting Community Decision Makers

…WHAT…WHERE…WHEN…HOW MUCH…HOW LONG…HOW SURE…

…WHAT AM I SUPPOSED TO DO ABOUT IT…
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Hurricane Threats and Impacts
because they 

● Hurricane Threats and Impacts graphics are an easy way to determine 
individual community risk

● HTI translates the full NHC and WFO forecast package while incorporating 
uncertainty into hazard-specific, location-specific potential impacts
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Hurricane Threats and Impacts
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Milton: What’s The Local Risk? 

Tampa 
Bay

Key 
West

Miami

Melbourne

Jacksonville

Hurricane Milton (2024)

All Hurricane Emergencies are Local!
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Milton: Melbourne’s Risk

● HTI indicated a high risk of flooding rainfall, along with a risk of many 
tornadoes the morning of October 9, 2024. 

● This indicated the potential for flash flood warnings occurring at the same 
time as tornado warnings. 
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Multi-Hazard Conflicting Messaging

Call-to-Action
“Move to higher ground 

immediately! Stay away from 
flooded roads.” 

Call-to-Action

“Take cover now!  Move to an 
interior room on the lowest 
floor of a sturdy building.”

?
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National Weather Service

4:45 AM
February 17, 2025

Melbourne
National Weather Service

(321) 255-0212

sr-mlb.ops@noaa.gov

NWSMelbourne

NWSMelbourne

weather.gov/mlb

Consider which threat poses the most 
danger in the moment & react accordingly

Ideally, find the lowest interior, dry 
location in a safe shelter

Don't take shelter in a low-lying ditch 
during flooding situations

Remember, mobile homes are not safe 
shelters during a tornado.

45

Tornadoes During Flooding

When A Tornado Warning Is 
Issued During Flooding…

Tornado Warning for Brevard County!  Find ready cover 
now!  Move quickly to the lowest interior, dry location in a 
safe shelter.
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Conflicting Timing Messaging
Hurricane

Evacuation 
Message

“Evacuation orders are in effect. 
Leave as soon as possible if you 
are in a mandatory evacuation 

zone.”

Tornado Warning
Call-to-Action

“Take cover now!  Move to an 
interior room on the lowest 
floor of a sturdy building.”

?
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Find Safe Shelter

Tornadoes During Evacuations

Pull to the side of the road and turn 
your emergency flashers ON

Get to a safe building.  Sheds, storage 
facilities, & overpasses are not safe 

As a last resort, get down in your car & 
cover your head, or abandon your car & 
seek shelter in a low-lying area

weather.gov/safety/tornado

When A Tornado Warning Is 
Issued During An Evacuation…

If you are evacuating or relocating, keep a way to receive 
tornado alerts. Wireless Emergency Alerting via your cell 
phone is a good option.  



GOVERNOR’S HURRICANE CONFERENCE® 49

Have Multiple Ways To Receive Warnings!

Tornadoes While Preparing For Tropical Systems

weather.gov/safety/tornado

When A Tornado Warning Is 
Issued During Preparations…

Stop what you are doing

Find safe shelter. Remember, mobile 
homes are not safe options to shelter 
from a tornado

Move indoors immediately

Have multiple ways to receive warnings 
while outside or away from home!

When making final preparations for the approaching storm, 
be aware and have a way to receive alerts. Listen for possible 
tornado warnings.

When making final preparations for the approaching storm, 
be aware and have a way to receive alerts. Listen for possible 
tornado warnings.
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You’re Already Sheltering. Now what?

Tornadoes During Tropical Events

weather.gov/safety/tornado

Move quickly to the safest place inside 
your shelter

Consider setting up supplies like 
flashlights, pillows, and pet leashes 
beforehand

Protect your head and neck 

Have multiple ways to receive 
warnings, even if you lose power!

When A Tornado Warning Is 
Issued For Your Area…

Tornado Warning for northern Brevard County!  Take 
additional cover now!  Move quickly to the safest place within 
your shelter!

Tornado Warning for northern Brevard County!  Take 
additional cover now!  Move quickly to the safest place within 
your shelter!
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Have Ways To Receive Warnings Without Power!

Tornadoes During Recovery Efforts

Tornadoes Can Occur Even After The 
Main Effects Of A Tropical System

weather.gov/safety/tornado

When A Tornado Warning Is 
Issued During Cleanup Efforts…

Stop what you are doing

Move indoors immediately. Consider 
whether your shelter remains safe after 
the storm

Continue to have multiple ways to 
receive warnings, even without power 
or cell phone service 

Tornado Warning for Seminole County!  Find ready cover 
now!  Move quickly to a safe/sturdy place. Protect your head 
and body. 

Tornado Warning for Seminole County!  Find ready cover 
now!  Move quickly to a safe/sturdy place. Protect your head 
and body. 
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• Collaborative Meetings between 
NWS & Partners

• Partners included Emergency 
Management, Broadcast Media, 
Academia, Schools, Forestry, 
Healthcare, other Local/State/Fed 
Agencies

• Frequency, duration & location vary

Integrated Warning Teams 
(IWTs)
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IWT Goals

1. Facilitate open, constructive communication between partner 
agencies to improve coordination & communication during high 
impact weather events.

2. Build relationships.

3. Gain insights, perspectives & share lessons learned.

4. Explore how can we support each other to collectively reach our 
shared goal of providing for public safety. 
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Hurricane 
Literacy

Coordinated 
Messaging

Resource 
Sharing
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IWT Goals

1. Facilitate open, constructive communication between partner 
agencies to improve coordination & communication during high 
impact weather events.

2. Build relationships.

3. Gain insights, perspectives & share lessons learned.

4. Explore how can we support each other to collectively reached 
our shared goal of providing for public safety. 
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Diverse Partners, Collaborative Setting

NWS

NWS Media
Utilities

FDEM UtilitiesEM
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Information Sharing

NWS NWSFFS EM MediaNHC MediaEM EM
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• Seasonal Review & 
Lessons Learned

• Product review, potential utility, 
upcoming changes

• Exercises! 

Hurricane Literacy
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Event Recaps 
& Lessons Learned

• Event Review & Local Impacts

• Threat messaging
What worked well? 
What can be improved?

• Review graphics, briefing content, 
briefing candace, briefing times, social 
media messaging

• How can we serve better next time?



GOVERNOR’S HURRICANE CONFERENCE®

Event Recaps & Learned
2025 JAX IWT Panel Discussion Takeaway:

NWS offices post weather guidance on 

What to do NOW
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Messaging Communication Scenarios
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Exercises & Tabletops
• Severe Weather – Wind, Tornado & Hail 

• HazMat

• Wildfire

• Tropical Cyclone

• Winter Weather

• Tsunami
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• The power of trusted sources 
saying the same thing, at the same 
time 🡪 Firehose Messaging

• IWTs provide a roundtable, seminar 
format for open, honest discussion 
between partners

Coordinated Messaging
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Threat Messaging Tool
• Demonstrate NWSChat2.0 via SLACK at IWTs

• Use for virtual IWTs & in person exercises  
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Coordinated & Targeted Messaging
• Choosing BIG words to message BIG threats, when appropriate

• Relevant place names, common reference locations

• Vulnerable populations & geographic locations

• The power of unified threat messaging

EM NWS Media
Desired 
Societal 

Response
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Coordinated Messaging

➔ Trusted relationships built including at IWTs

➔ Demonstrate tools - NWSChat

➔ EM + NWS + Media = Coordinated Message

“If you flooded during Irma, 

Ian or Nicole you are at risk 

of flooding from Milton.”
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Messaging & Education
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Education
NWS Tallahassee Public School IWT

Messaging Challenges = 

Training Opportunity & NWS Product Refinement 

● Leon County school district safety officials 
now call NWS regularly

● New timing graphic developed

● Annual Training for School Safety Officials
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• Share available resources between 
agencies Messaging from the same 
“Sheet of Music”

• Demonstrate new Tools & 
Applications

Resource Sharing
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Resource Sharing
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Education
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Training & Resource Request

Resources with Job Sheets

Pre-Season Mini-Virtual 
Training Sessions for EM

2 to 3 each Month

NWSJAX_DSS 

https://www.weather.gov/jax/dss
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Expanding & Nurturing Partnerships

• EM Quarterly Lunch-&-Learns

• Seasonal Weather Readiness 
Campaigns

• Office Visits

• School Official Training

• Other IWT initiated projects?

• Audience IWT experience?
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