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Hurricane Ian:
A Case for Impact-Based, Probabilistic Decision Support Services for 

Emergency Management and Public Safety.



What is the primary goal of 
public weather forecasts and

warnings? 

Allan Murphy (1993) What is a good forecast? 
AMS, Weather and Forecasting. Oregon State 
University.



In a review of 300+ journal articles...

Nearly all of the studies ... indicate that people make better 
decisions, have higher trust in information, and/or display a 

greater understanding of forecast information when shown a 
probabilistic forecast instead of a deterministic one.

Joseph Ripberger et al. (2022), Weather Climate and 
Society, University of Oklahoma



The goal is not just to make good forecasts, but…              
to help people make good decisions.

This is the core of Probabilistic impact-based
decision support services. 

It is a transition from asking:

What services do you want? 
to:

What decisions do you need to make?



2022 Billion-Dollar Weather Disasters: 18 Disasters
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Gulf of Mexico: Category 4 and 5 Hurricanes Since 2017
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Gulf of Mexico: Major (Cat. 3-4-5) Hurricanes 2017-2025



2022 Hurricane Season: It only takes one!
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14 Named Storms (14)
8 Hurricanes (7)
2 Major Hurricanes (3)

(Average 1991-2020 Season)

Season: June 1 – Nov 30

First Storm: June 5 (Alex)
Last Storm: Nov 7 (Nicole)

Significant impacts from 
Hurricanes Ian, Fiona, Nicole.



Hurricane Ian: Landfall 

12/1/2022 weather.gov/tampa 8



Hurricane Ian: Landfall 
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Hurricane Ian: Landfall 
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2022 Major Hurricane Ian – Max Wind Gust

12/1/2022 weather.gov/tampa 11

• Landfall is when the center of the 
eye wall crosses the beach

• Landfall at Cayo Costa - 305 PM 
ET Wed Sep 28, 2022
• CAT 4, 150 mph, 940 mb

• Mainland Florida Landfall - Near 
Punta Gorda at Pirate Harbor 
• CAT 4, 435 pm Wed Sep 28, 

145 mph, 942 mb
• Max Recorded Wind - 140 mph in 

Cape Coral



2022 Major Hurricane Ian - Storm Surge
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• 6-10 feet water overtopped barrier 
islands

• Max surge 10 to 15 feet.
• Structures washed off their 

foundation at locations where 
water was flowing over the barrier 
islands

• Structures flooded with salt water 
on the inland side of the 
intercoastal 

• Tides were 4-7 feet below normal 
north of the eye wall



2022 Major Hurricane Ian - Rain
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Weather: Impact-Based Decision Support Services

14

DECNOVSEPAUGRemote & On-Site Support
Response PhaseJUNMAYEvent Briefings & Services

Planning PhaseMARFEBPre-Event Training & Exercises
Preparedness Phase

Table-Top Exercises
Severe Weather Drills
Tropical Classes
Safety Expos

Threat Identified & Monitored
Resource ‘Shuffle’ & Engagement
Shelter Considerations
Structure Protection
Evacuation Considerations

Resources Engaged
Evacuations
Rescues

Assessments
Restoration

Routine Weekly Briefings
Emails & Webinars
NWS Support 
Coordination

NWS Fully Engaged 
Onsite or Virtual Support
NWS Chat / Google Chat

Recovery Forecasts
‘Eye in the Sky’

Ongoing Support Post-Event
Recovery Phase



Decision Support: 3 to 5 Days  Before Impact

Tropical Email and/or Webinar briefings begin from
NWS Tampa Bay (Ruskin) to both the local Media and
Emergency Management

Briefing Times:  7 AM, 1 PM, 7 PM, 1 AM



Decision Support: 1 to 2 Days Before Impact

Tropical Email and/or Webinar briefings 
continue from NWS Tampa Bay (Ruskin) to 
both the local Media and Emergency 
Management



National Weather Service – Tampa BayLast Updated:  10/22/26 9:35 AM

Time of Arrival of Tropical Storm Force Winds
Major Hurricane Ian

County Earliest  Arrival Most Likely
Lee 8  pm Tue 11 pm Tue
Charlotte 7 pm Tue 10 pm Tue
Sarasota 10 pm Tue 1 am Wed
DeSoto 1 am Wed 5 am Wed
Hardee 1 am Wed 5 am Wed
Highlands 3 am Wed 7 am Wed
Manatee 12 am Wed 4 am Wed
Pinellas 1 am Wed 6 am Wed
Pasco 2 am Wed 8 am Wed
Hillsborough 2 am Wed 8 am Wed
Polk 4 am Wed 8 am Wed
Sumter 5 am Wed 1 pm Wed
Hernando 3 am Wed 7 am Wed
Citrus 5 am Wed 11 am Wed
Levy 7 am Wed 3 pm Wed



Understanding the Forecast “Cone” vs Impacts

The forecast “Cone of 
Uncertainty” provides one 
piece to a much larger 
puzzle of threats and 
impacts.

Note how watches and 
warnings are in effect outside 
the Cone of Uncertainty.



Be Careful with the Forecast Cone vs Impacts
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Advisory 1 from the National Hurricane Center: Ian
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Sunday 9/25/2022 at 5 AM Tropical Storm Ian
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Hurricane Ian Tracks Sat 2 AM to Sun 2 PM cone
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Monday 9/26/2022 at 5 AM Hurricane Ian
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Hurricane Ian Tracks Sun 2 AM to Mon 2 PM cone

12/1/2022 weather.gov/tampa 24



Tuesday 9/27/2022 at 5 AM Hurricane Ian
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Hurricane Ian Tracks Mon 2 AM to Tue 2 PM cone
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Wednesday 9/28/2022 at 5 AM Hurricane Ian
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2022 Major Hurricane Ian – Wind Fields
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Department of Commerce  //  National Oceanic and Atmospheric Administration  //  30

Direct Fatalities by State - 2013-2022

Storm Surge 
(mostly Ian)

Freshwater 
Flooding (mostly 

Harvey)

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
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Indirect Fatalities by Year - 2013-2022

Avg 41.5

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
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Ian Direct Fatalities

• Ian was responsible for 66 direct 
deaths - all in Florida

• Deadliest hurricane to affect the 
CONUS since Sandy (2012) 

• Storm Surge: 41
• Freshwater Flooding: 12
• Marine: 8
• Wind: 4
• Surf: 1

Demographics
74% of direct fatalities were 60+

52% were 70+

2.9%
2.9%

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/


Hurricane Ian – September 28, 2022
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Hurricane Ian: The People and Their Stories
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2022 Major Hurricane Ian - Impact
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Hurricane Ian: The People and Their Stories
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Hurricane Ian
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Storm Surge: High Water Mark



Social Science Research:  Who Evacuates?
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Hurricane Comparison: Category – Size – Impacts
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