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



Illinois





Daily Precipitation 
Stations 1948-2017



• 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



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



The second report

The second report, expected out in June 2019, will 
1. Revisit the distribution of precipitation within the storm, also 

known as the Huff curves
2. The relationship between point and areal precipitation 

patterns out to 400 square miles
3. Comparative analysis between different methods to account 

for non-stationarity 
(“That is as far as the grant goes.”)

Issues not addressed in the project:
1. Return periods less than 2-year (e.g. 1-year, 6-month, 3-

month)
2. Storm durations less than 1-hour (e.g. 30-min., 15-min., 5-

min.)
3. Isohyetal maps



10 Regions in Illinois



Old and New 100-Yr, 24-Hour Storm

OLD NEW



Issues/questions
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DRAFT Comparison of current WDO rainfall depths and Revised Bulletin 70 rainfall depths

Storm

Duration Storm Recurrance Interval
(hours) 1 year 2 year 5 year 10 year 25 year 50 year 100 year 500 year Multiplier

WDO 240 3.45 4.12 5.00 5.70 6.98 8.09 9.56 1.47 For example:

Revised 5.60 7.09 8.25 9.90 11.26 12.65 16.00 Current 100-year, 240-hour rainfall amount is 9.56"

Difference 1.48 2.09 2.55 2.92 3.17 3.09 Revised 100-year, 240-hour rainfall amount is 12.65"

%Increase 36% 42% 45% 42% 39% 32% This is a 3.09" difference

This is about a 32% increase

DRAFT Comparison of current WDO rainfall depths and Revised Bulletin 70 rainfall depths

Storm

Duration Storm Recurrance Interval

(hours) 1 year 2 year 5 year 10 year 25 year 50 year 100 year 500 year Multiplier

WDO 240 3.45 4.12 5.00 5.70 6.98 8.09 9.56 1.47 For example:

Revised 5.60 7.09 8.25 9.90 11.26 10.53 16.00 Current 100-year, 240-hour rainfall amount is 9.56"

Difference 1.48 2.09 2.55 2.92 3.17 0.97 Revised 100-year, 240-hour rainfall amount is 10.53"

%Increase 36% 42% 45% 42% 39% 10% This is a 0.97" difference

This is about a 10% increase

Waukegan, IL
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NOAA TP40 (1961)





1986-2015 minus 1901-1960



The South-North decreasing gradient

Is the gradient “real” (physically or climatologically 
justifiable)?

Perhaps, the slope is not naturally present but occurs as a 
result of the data selection (spatial randomness in a short 
sample)?

Is it just an artifact of the way we do analysis (e.g. select 
regions/data)?



• 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/
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