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• Definition
– Events exceeding a threshold amount for a 

specified average recurrence interval and 
duration: 2-day, 1-in-5yr, 1-day, 1-in-1yr

• Periods: 1901-2012/2015, 1951-2014
• U.S. analysis through mid-October 2015
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Long-term Precipitation Stations
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• Have there been secular changes in the 
frequency, intensity, and other characteristics 
of the meteorological phenomena producing 
heavy precipitation?



• Extratropical Cyclones
– Frontal (at least ~300 km away from center of 

surface or upper low)
– ETC (near surface or upper low center)  

• Tropical Cyclones
• Mesoscale Convective Systems
• Air Mass Convection
• North American Monsoon
• Upslope



29

0

10

20

30

40

50

60

Fronts Extratropical
Cyclone

Tropical
Cyclone

Mesoscale
Convective
System

North
American
Monsoon

Air Mass
Convection

Pe
rc
en

t o
f E

xt
re
m
e 
Pr
ec
ip
 E
ve
nt
s

>18,000 precip events were 
categorized for the period of 1908-
2009
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• The 1990s and 2000s have been generally 
characterized by above normal number of 
extreme events and high interannual
variability for northern and eastern regions 
of the U.S.

• Above average numbers are primarily from 
events associated with fronts and in the 
warm season
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• What factors might be influences for the 
warm season trend in frontally-caused 
extreme precipitation?
– Global warming and associated water vapor 

increases?
– Arctic sea ice losses?
– Local land-surface feedback?
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