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History of Extreme Precipitation

Technical Paper 40 (1961)

NOAA Atlas 14 (2015)NRCC (2010)

Wilks (1993)
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Project History 2009-2011

• USDA NRCS funded project for updated New 
York New England extreme precipitation atlas

• Match the products and output of NOAA Atlas 
14 for NRCS compatibility.

• Add additional products to supplement NRCS 
hydrologic design.

• Produce automated real-time monitoring tools.



Data
• 2,070 Coop Stations
• 649 daily stations in eastern Canada.
• Start of record to end of 2008
• At least 20 year and<25% of data record missing
• Available NOAA hourly and sub-hourly datasets
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NRCC QC Process
• Screened by Automated NOAA QC and than Validated by NRCC/NWS before 

entering database

• Further manual check of >5 inch PDS events that are not corroborated with 

nearby station reports of >3 inches.

• Correspondence between hourly PDS data and corresponding daily 

• Hours no greater than daily

• Manually screen PDS values > 2 standard deviations of the mean of all 

Northeast stations

Screening of only PDS values makes annual updates manageable
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Estimating Current Rainfall Extremes is like…..

Es5ma5ng the probabili5es of poker hands 
Without knowing the values and suits of all the cards!
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Estimating FUTURE Rainfall Extremes is like…..

Estimating the probabilities of poker hands 
Without knowing the values and suits of all the cards

AND
Adding more face cards to the deck at an unknown rate
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Precipitation 
Extremes 101

� Partial Duration Series (PDS) 
n highest independent daily rainfalls in n year period

Boston Logan Internation Airport (#190770) – 1936-2008 (72 complete years)

7.06" 3.84" 3.11" 2.81" 2.64" 2.52" 2.42"
6.11" 3.77" 3.00" 2.80" 2.64" 2.52" 2.40"
5.69" 3.58" 2.98" 2.77" 2.63" 2.50" 2.40"
5.63" 3.51" 2.95" 2.77" 2.60" 2.50" 2.40"
4.88" 3.49" 2.94" 2.76" 2.59" 2.49" 2.39"
4.71" 3.36" 2.91" 2.76" 2.59" 2.49" 2.38"
4.47" 3.34" 2.90" 2.71" 2.58" 2.47"
4.29" 3.32" 2.89" 2.67" 2.55" 2.46"
4.21" 3.31" 2.89" 2.66" 2.54" 2.46"
4.12" 3.16" 2.87" 2.64" 2.54" 2.46"
4.00" 3.15" 2.82" 2.64" 2.53" 2.42"
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25yr Storm
5.92� 100yr Storm

7.92�

Precipitation Extremes 101

Precipitation (inches)

Nu
m

be
r o

f O
cc

ur
re

nc
es

Northeast Regional 
Climate Center



L-moments > Beta P

Beta P > L-moments

Precipitation Extremes 101
• Fitting Introduces Uncertainty
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Precipitation Extremes 101
• Quantify Uncertainty

Randomly Draw  1000x
Refit Distribution 
Retain 5th and 95th Percentiles
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Methodology Differences
• DIFFERENCE 1   PDS versus AMS which is then converted to   

partial duration series results.

• DIFFERENCE 2   Max Likelihood fit of Beta-P versus  L-moments 
fit of the mainly GEV distribution.
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Spatial Interpolation and Smoothing
Beta-P results regionalized based on 
Distance to Nearby Stations and the 
Period of Record of Nearby Stations.

From the August 2004 Journal of Hydrology: “Regionalization of 
extreme precipitation estimated for the Alabama rainfall atlas” 
(Durrans & Kirby)



Methodology Differences
• DIFFERENCE 1   PDS versus AMS which is then converted to   

partial duration series results.

• DIFFERENCE 2   Max Likelihood fit of Beta-P versus  L-moments 
fit of the mainly GEV distribution.

• DIFFERENCE 3  Post Analysis regionalization vs. regional L-
moments.  This also affects CI computation.

• DIFFERENCE 4  No explicit elevation adjustment in mapped  
and gridded products vs PRISM-based 
interpolation.
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Daily Monitoring
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THANK YOU!


