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Key to Disaster Resiliency:



Key to Disaster Resiliency:

1. Know your regional disaster history

AND

2. Build in a buffer for future storms

AND

3. Communicate better with visuals



1. Know your Regional Disaster History



Know your Regional Disaster History

Look back far in time!



Know your Regional Disaster History



Know your Regional Disaster History



Know your Regional Disaster History

Look to your right and left!!!



Know your Regional Disaster History



Know your Regional Disaster History



Know your Regional Disaster History



Looking at Disaster Histories from Other Angles…



Pensacola

• Native Americans – thousands of years

• Spanish arrived in 1550s

• Five flags have flown over the city

• Storm surge data since 1890



Location-Based Flood History
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Pensacola 1906
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Great Miami Hurricane (1926)
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Hurricane Ivan (2004)
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Hurricane Katrina (2005)
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FEMA’s Base Flood Elevation (BFE) 



FEMA’s Base Flood Elevation (BFE) 







Base Flood Elevation



All-Time NFL Passing Leaders



All-Time NFL Passing Leaders



Drew Brees Peyton Manning

Brett Favre Tom Brady



All-Time NFL Passing Leaders



Knowing Our Regional Disaster History:

• Need to look back far in time

• Need to look to the left and right

• High-magnitude/ low-frequency 

disasters are much more severe 

than other events



Key to Disaster Resiliency:

1. Know your regional disaster history

AND

2. Build in a buffer for future storms

AND

3. Communicate better with visuals



2. Build in a Buffer for Future Storms



Hurricane Laura’s Rapid Intensification
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Rapid Intensification Over the Past Five Years
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Since 1950, the greatest 24-hour intensification rates prior to a U.S. landfall: 

Humberto (2007):   65 mph increase

King (1950): 60 mph increase

Eloise (1975): 60 mph increase

Ida (2021) 55 mph increase

Danny (1997): 50 mph increase

Michael (2018): 45 mph increase

Laura (2020): 45 mph increase

Cindy (2005): 40 mph increase

Harvey (2017): 40 mph increase

Hanna (2020): 40 mph increase

(List adapted from CAT-6 Weather Blog)
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Eloise (1975): 60 mph increase
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Danny (1997): 50 mph increase

Michael (2018): 45 mph increase

Laura (2020): 45 mph increase

Cindy (2005): 40 mph increase

Harvey (2017): 40 mph increase

Hanna (2020): 40 mph increase

(List adapted from CAT-6 Weather Blog)

2017-2021 Average = 1 per year



Since 1950, the greatest 24-hour intensification rates prior to a U.S. landfall: 

Humberto (2007):   65 mph increase

King (1950): 60 mph increase

Eloise (1975): 60 mph increase

Ida (2021): 55 mph increase

Danny (1997): 50 mph increase

Michael (2018): 45 mph increase

Laura (2020): 45 mph increase

Cindy (2005): 40 mph increase

Harvey (2017): 40 mph increase

Hanna (2020): 40 mph increase

(List adapted from CAT-6 Weather Blog)

1950-1999 Average = 1 per 17 years



Sea Surface Temp (Aug 20, 2020)

https://coralreefwatch.noaa.gov/data/5km/v3.1/image/daily/sst/gif/2020/coraltemp5km_sst_20200820_crb_930x580.gif

https://coralreefwatch.noaa.gov/data/5km/v3.1/image/daily/sst/gif/2020/coraltemp5km_sst_20200820_crb_930x580.gif


Galveston, Texas

Oldest Weather Records West of Mississippi River

1871-2020 (150 Years)



Mean Sea Level Pressure and Surface Winds

Tue Sep 01 700AM Central Time: Euro Model

Source: Tropical Tidbits



Source: NOAA

Sea Surface Temp - Aug 20, 2000









South Carolina - 2015

Image: https://www.nytimes.com/video/us/100000003958698/9-dead-in-south-carolina-weather.html

Six Consecutive Years of Stalled Storms

https://www.nytimes.com/video/us/100000003958698/9-dead-in-south-carolina-weather.html


South Louisiana - 2016



Hurricane Harvey – Texas (2017)



Hurricane Florence (2018)



Tropical Storm Imelda (2019)

Source: Brett Coomer/ Houston Chronicle



Hurricane Sally (2020)

Photo: Dr. Hal Needham



“How a Warming World May have Caused 

Hurricane Florence to Stall”

https://www.pbs.org/newshour/show/how-a-warming-world-may-have-caused-hurricane-florence-to-stall

https://www.pbs.org/newshour/show/how-a-warming-world-may-have-caused-hurricane-florence-to-stall


https://blogs.scientificamerican.com/eye-of-the-storm/a-review-of-the-atlantic-hurricane-season-of-2019/

1 degree C (1.8 degrees F) = 7% more moisture

= 10-15% more rain?

Warmer Ocean = More Rain

https://blogs.scientificamerican.com/eye-of-the-storm/a-review-of-the-atlantic-hurricane-season-of-2019/


Sea Level Rise

Photo: Dr. Hal Needham







• Climate change is likely 

increasing Gulf/ ocean temps, 

which leads to more rapid 

hurricane intensification, heavier 

rainfall and sea level rise…BUT…



We need to be careful…

• Every storm/ disaster is not 

climate change…

• Randomness and clustering can 

fool us…
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True Climate Change is Tied to a Process

Warmer air temps

Warmer water temps

More moisture for storms



Key to Disaster Resiliency:

1. Know your regional disaster history

AND

2. Build in a buffer for future storms

AND

3. Communicate better with visuals



3. Communicate Better with Visuals
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Contact Info

Hal Needham, Ph.D.

Extreme Weather and Disaster Scientist

GeoTrek/ Flood Information Systems

Based in Galveston, Texas

409-502-4672

halneedham@cnc-resource.com

Geo-trek.com

Floodinformationsystems.com

Check out GeoTrek Podcast! 

mailto:halneedham@cnc-resource.com
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