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Climate/Weather Threats

• Changes in temperature, 
extreme temperature

• Extreme rainfall and flooding

• Drought

• Sea level rise

• Hurricanes and tropical 
storms

• Severe weather



Hurricane “Drought”



Hurricane Landfall Probabilities 



Hurricane Season

2021 Hurricane season
• 20 named storms, 7 

hurricanes, 4 majors
• 6 landfalls on the Gulf Coast
• TS Claudette, Fred bring 

heavy rain

2020 Hurricane Season
• Record 30 named storms, 14 

hurricanes, 7 majors
• 10 landfalls on the Gulf Coast
• Hurricane Sally, Sept. 16



Changes in Tropical Cyclones

• The number of tropical cyclones 
has remained unchanged globally

• The strongest hurricanes are 
getting stronger (Elsner, et al. 
2008)

• Increasing rainfall from tropical 
cyclones (Maxwell, et al. 2021)

• Forward motion may be getting 
slower, tracks may be shifting north

• Rapid intensification becoming 
more common



Hurricane Ian

Changing climate checklist

• Increased intensity – 5th most powerful 
storm to hit the U.S.

• Storm surge – worsened by sea level 
rise

• Rainfall – flooding rainfall over a large 
swath of the State

• Hurricane potential – Gulf sea surface 
temperatures 1-2 C above normal

• Rapid intensification



Unique Aspects of Hurricane Ian



U.S. Precipitation Normals



Heavy Precipitation



El Nino/La Nina Cycle



Current Sea Surface Temperatures



La Nina Impacts

January                               February                             March



Multi-year La Nina’s



Drought and La Nina





Take Home Messages

 The number of hurricanes and tropical storms may not 
change, but many risk factors from tropical cyclones are 
worsening

 Hurricane Ian illustrated the impact of these changes

 Rainfall patterns across North America may be shifting, more 
rainfall from extreme events

 Drought in Florida largely driven by the El Nino/La Nina cycle

 Future changes in seasonal rainfall uncertain, but drought 
likely to become more frequent/severe with rising temperature
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