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• Uses for precipitation intensity data 
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• NRCC and NOAA Updates 
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• Future precipitation intensity models 

• Current uses of data sets 

• Discussion 

 
 



Uses for Precipitation Intensity 

Data 

Engineering design 

Runoff calculations 

Stormwater management systems 

Dam design and management 

Culvert design 



Not = Flood Frequency 

Not = Flood Maps 

Streamflow recurrence equations for MA 

are being updated by USGS 

 

FEMA will subsequently update FIRMS 



Historic Standard: 

NOAA Technical Paper 40 (1961) 

Rainfall Frequency Atlas for the US 

1-Year 

1-Hour 

Rainfall 



TP-40 

100-Year 

24-Hour 

Rainfall 



NOAA’s US Atlas 14 
Hydrometeorological Design Studies Center 

• Precipitation Frequency Data Server 

http://dipper.nws.noaa.gov/hdsc/pfs/ 



NOAA Atlas 14 Data 



2010 NRCS/NRCC 
Extreme Precipitation in New York and New England 

http://precip.eas.cornell.edu 



NRCC Data 



Old to New Comparison 

TP-40 used ~200 data stations for the entire US! 

 

Effects of climate change difficult to tease out with data differences 

 

Time frame of “lookback” period affects trend results 

 1960’s Drought not included in TP-40 

 1955 Hurricanes flatten the trend in long-term analysis 

 



Effect of time period on trend 



NRCC to NOAA Atlas 14 Comparison 

NRCC analyzed mid-Atlantic US area using their 

method and NOAA Atlas 14 method 

 
Smaller storms (2-year): 

NRCC values < NOAA Atlas 14 

(NRCC underestimates smaller storms) 

 
Larger storms (100-year) 

NRCC values > NOAA Atlas 14 

 

In both cases, results are within NRCC confidence intervals! 

 



Differences in 2 methodologies 

• NRCC Partial Duration Series (PDS): 

▫ Uses all precipitation events to calculate 

frequencies 

 

 

• NOAA Atlas 14 Annual Maximum Series (AMS) 

with PDS 

▫ Uses a single value of maximum precipitation for 

each year– excludes some extreme events 



Partial Duration Series 

vs Annual Maximum Series 



Future Precipitation Intensity 

• NRCC estimated future changes in 
NY state based on climate 
modeling 

• Compared “current” (1970-1999) 
to “future” (2040 to 2069) and 
(2081 to 2100) 

• Predict up to a 25% increase in 
small (2-year) storms 

• Predict 10 to 30% increase in 
larger (100-year) storms 



Use of the new Precipitation Intensity Data 

TP-40 remains the Federal standard until NOAA Atlas 14 Update 

▫ NRCC requires use of NRCC results 

▫ Federal Highway projects use TP-40 

▫ MA DCR Engineering requires use of NRCC 

▫ DEP Stormwater uses TP-40 

 

 



Additional Points/Issues 

•Prudent engineering design includes consideration of NRCC values 

•Engineering safety factors could be sufficient to cover the increases 

•Unlikely small towns are using NRCC values in culvert design 

•Use of new (higher) values will result in increased construction costs 

•Adopt 2010 NRCC values temporarily or wait until 2015 for NOAA 

Atlas 14? 

•Frequency of Updates? 



Discussion 


