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• Objective:  Develop a free tool that uses available 
rainfall data to create rainfall frequency maps. 

• Useful in arid & semi-arid regions. 
• Many developing countries are located in dry 

regions. 
• Maps assist in identifying areas vulnerable to climate 

change impacts on precipitation. 
• Overall Result:  Assist in long-range planning for arid 

developing countries where changes in rainfall due to 
climate change can be expected. 
 

 



 
 

 

• Taken from Schafer et al. (2007).  “Regional precipitation-frequency analysis and spatial 
mapping of 24-hour precipitation for Oregon,” prepared by MGS Engineering Consultants, Inc. 
for the Oregon State Department of Transportation, 84 pp.  



• ICIWaRM:  International Center for Integrated 
Water Resources Management. 

• Category 2 UNESCO center headquartered at the 
Institute for Water Resources 

• Consortium of universities, U.S. gov’t agencies, & 
NGOs supporting UNESCO’s IHP strategic program. 

• Software supports ICIWaRM mission of aiding 
developing countries in water resources 
management & contributing to developing non-
proprietary analytical tools. 

 
 



 L-moments are the 
statistics used to 
determine the exact 
shape of the regional 
frequency. 

 L-Mean, L-Coefficient 
of Variation, L-Skew, 
L-Kurtosis 

 Developed by John 
Hosking & James 
Wallis 



 Regional rainfall 
frequency analysis is 
performed by grouping 
rainfall data from 
multiple sites with 
similar frequency 
distributions. 

 Caution must be 
exercised in 
determining regions 
(e.g. Are sites only 
located on rivers?) 
 



 A drought (rainfall 
frequency) atlas is 
a collection of 
maps/statistics 
that reveals the 
spatial distribution 
of storm 
intensities for 
particular 
frequencies. 





 Choose a period to 
analyze. 

 Beginning month = 
February. 

 Period duration = 
February – April. 

 Each site requires 
40 good periods of 
data to be used. 











 A graph of t4 vs. t3 
gives an initial 
impression of 
which distribution 
may fit the data 
best. 



 The probability 
distribution 
function (PDF) for 
the region can be 
fit with up to 13 
frequency 
distributions. 



 The Cumulative 
Distribution 
Function (CDF) of 
the PDF is used to 
compute the 
Exceedance Curve.  
This curve gives the 
intensity of rain 
events with 
frequencies 
between 1 year up 
to 1000 years. 



 Source: NOAA’s Global 
Histórical Climatology 
Network  

 As can be seen here, more 
data sites are needed to 
improve resolution and 
smoothness of contours. 
 

For droughts that occur every 
20 years, how much total 
precipitation can be expected 
over 5 years? 
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