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The design of infrastructure that must deal with rainfall runoff uses design 
values of heavy rainfall that are a function of the average return period and 
duration of an extreme event. The relationships of intensity, duration, and 
frequency are known as Intensity-Duration-Frequency (IDF) relationships. 
One of the more confident outcomes of global warming is an increase in 
extreme precipitation due to the strong relationship between saturation 
vapor pressure and temperature. Thus, future increases in extreme 
precipitation are likely to be large and incorporation of non-stationarity into 
IDF relationships is necessary to provide for resilient infrastructure design. 
The objective of this study is to develop a framework for incorporating the 
potential impact of future climate change into the IDF values of heavy 
precipitation. Two main factors are involved: the capacity for atmosphere to 
produce extreme precipitation (water vapor concentration) and opportunities 
to receive extreme precipitation (weather systems). The weather system 
types being examined are extratropical cyclones (ETCs), tropical cyclones 
(TCs), and North American Monsoon moisture surges. 
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