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Climate Change and PMP-Background
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• Climate is changing…but it always has changed and always will change
• Are things different now?
• What does it mean for PMP?
• Are changes in climate already captured in PMP development?
• No one knows for sure-different effects for different places
• Context is important

• Clausius-Clapeyron relationship
• Warmer air can hold more moisture than cooler air
• If we are warmer, is this reflected in more PMP?

• Let’s see what the data has to say



Radar Loop of Harvey
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Harvey – Total Storm Isohyetal and DAD
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Harvey Comparison to Previous PMP

5

!"#$%&#'($)*+,%-'./.'
0*)1234%$"#56

!"#$%&#'./.'
0*$#34%$"#56

!"#$%&#'7'89%:&#');'
./.

!"#$%&#'4/<'=>'
./.

!"#$%&#'7'?:,$#%1#'
;$)@'4/<'=>

=ABBB31C@+'DE39)F$ 30.1" 35.3" No Increase 31.1" No Increase
>BABBB31C@+'GH39)F$ 22.0" 24.7" No Increase 22.9" No Increase
>BABBB31C@+'DE39)F$ 25.9" 29.1" No Increase 26.8" No Increase
>BABBB31C@+'IJ39)F$ 27.3" 28.2" No Increase N/A N/A
>BABBB31C@+'>EB39)F$ 29.5" 28.4" No Increase N/A N/A
EBABBB31C@+'GH39)F$ 17.4" 20.6" No Increase 22.8" No Increase
EBABBB31C@+'DE39)F$ 20.8" 22.0" No Increase 26.8" No Increase
EBABBB31C@+'IJ39)F$ 23.4" 23.1" >K=7 N/A N/A
EBABBB31C@+'>EB39)F$ 24.7" 22.8" HKG7 N/A N/A





Hurricane Florence Radar Loop
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AWA Probable Maximum Precipitation Projects
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Are Storm Changing?  Is PMP More Frequent/Intense?
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• What are the controlling storms through time
• Harvey and Florence important
• However, many ”old” storm still control
• Varies by area size, duration, location, and storm type

• “Old” PMP storms examples
• Hearne, TX September 1899
• Thrall, TX September 1921
• Cherry Creek, CO May 1935
• Smethport, PA July 1942
• Gibson Dam, MT June 1964
• Hurricane Agnes, June 1972





Controlling Storms Per Decade
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Controlling Storms Per Decade-Local Storms
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Controlling Storms-Local Storms
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Controlling Storms Per Decade-General Storms
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Controlling Storms-General Storms
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Controlling Storms Per Decade-Tropical Storms
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Controlling Storms-Tropical Storms
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Summary
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• Storms controlling PMP are a mix of old and new
• Climate change is involved, but it always has been 

involved and always will be
• PMP doesn’t show a trend either way-they’ve happened 

before and will happen again
• But, given the uncertainty, it’s always good to ”err on the 

side of caution” 
Questions
Bill Kappel
719-488-4311

billkappel@appliedweatherassociates.com
www.appliedweatherassociates.com
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