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Rainfall frequency sources
TP-40, ISWS Bulletin 70, NOAA Atlas 14



Illinois



1986-2015 minus 1901-1960



• Volume I of the NCA4 

• Precipitation will continue to increase (medium 
confidence)

• Heavy precipitation events will increase in 
frequency and amounts (high confidence)

https://science2017.globalchange.gov/





• Use 1948-2017 data to better represent the 
current, wetter climate

• Three times as many stations are available 
from 1948 onward

• Include a Bulletin 70 style adjustment by giving 
more weight to the second half of the record

Our Solution to Observed Changes



L-Moments Software
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Daily Precipitation 
Stations 1948-2017



Hourly Precipitation 
Stations 1948-2017



Cook County 
Precipitation 
Network 1989-
2016



Similar to Bulletin 70

• Same 10 regions

• Return Period from 2 years to 500 years

• Durations of 1 hour to 10 days

• Designed to take into account observed
climate change



10 Regions in Illinois



Process

• Obtained and QC’d the data

• Selected stations based on availability and 
length of record

• Calculated the expected precipitation at 
selected return period for 1 to 10 days using L-
moments



• Adjusted the results from the annual maximum 
series into a partial duration series using a 
standard approach (Langbein’s equation 
(1949))

• Converted the constrained to unconstrained 
using standard conversions

Process



• Averaged the station frequency values into a 
regional frequency analysis (RFA)

Process … 



• Calculate the less than 24 hour durations using 
conversion factors due to limitations of hourly 
data 

Process



• Ratio of the 1983-2017 RFA divided by the 
1948-1982 RFA

Adjustment for Non-Stationarity





New Tables

Sample of the 240 hour (10-day) storm



Confidence Intervales



Old and New 100-Yr, 24-Hour Storm

OLD NEW



New vs Bulletin 70
Differences in inches



New vs NOAA Atlas 14
Differences in inches



Link To Report

http://hdl.handle.net/2142/103172


