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Hurricanes are beautiful

But they can make a mess...
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Hurricane Cycle



20th Century Hurricane Experience



20th Century Hurricane Mortality



Storm Surge

Evacuation keeps
People from drowning in situations like this.



Drowning in freshwater flooding

Caused by torrential hurricane rainfall has accounted for 
60%of hurricane related deaths since 1970



What is the probability of a large (~1000 souls) 
loss of life in a 21st century hurricane?



16 Deadliest



Hurricane Mortality

We would lose an 
average of 218 
people a year if we 
were forecasting 
with the same skill 
that we had in 
1950.



Value of a Human Life

Based upon premium paid to workers in 
hazardous occupations divided by number of 
deaths

Biased toward blue collar workers, male, 
young

$1.6-8.4M in 1986

Or $2.4-12.7M currently assuming 150% 
inflation

A conservative value is $5M



Value of Prevented Mortality

$5M x (218-25) = $965M saved 
in impacts of mortality



Property Damage



20th Century Raw Hurricane Property Loss



Everybody wants a view 
like this



APPEND PART 2 HERE



APPEND PART 1 HERE



Damage From the 1938 New England Hurricane 
Normalized to 1995



14 Most Expensive
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Source: Pielke, R. A. and C. W. Landsea, 1998:
Normalized hurricane damages in the United States: 1925-95

Weather and Forecasting, 13, 621-631

Total = 244 storms

Total = $340B
Average = $1.4B per storm
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Normalized Hurricane Damage 1900-1999



US Landfalls in the 20th Century



Insurance fight



Cost of Property Damage
$5B a year 

Extremely variable

Expect $100B hit once a century

No discernable trend after correction for 
economic factors

Does concentration of wealth along the 
coast mask real progress in damage 
mitigation?



The Overwarning
Problem

Cost is $0.5-1.0M per mile
Or $150-400M per landfall



Evacuation



Cost of Warnings
400 miles of coastline warned for each 
landfall 

3 landfalls a year

Cost of preparations average $750K/mile

Annual cost is $800M

This figure is pure guesswork; numbers as 
low as $400M and as high as 1200M are 
plausible.



Cost of the Forecasting Enterprise
Inventory of:
• National Hurricane Center
• NOAA Research Labs
• University research 
• Research and Reconnaissance Aircraft
• Local forecast offices
• Local emergency management
• Computer Forecasting Operations
• Pro-rata share of satellites
• Federal Emergency Management Administration

Total ~ $90M



The Big Picture



Nightmare scenarios are still possible--

AP Photo

perhaps inevitable…Longport, NJ



Thank you for your  attention.
Questions?



FINIS
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