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❑ Hydrologic Design Studies Center (HDSC)

 Part of NOAA/NWS/Office of Water Prediction. 

 Develops and updates precipitation frequency estimates for 

U.S. states and territories.

About NOAA Atlas 14 (NA14)

❑ Atlas 14 Precipitation Frequency (PF) Studies

 PF estimates published as Volumes of NOAA Atlas 14 since 2004.

 Work performed at request of users and funded by users.

❑ Precipitation Frequency Data Server (PFDS)

• Estimates (variety of formats) & supplementary information 

available from  https://hdsc.nws.noaa.gov/hdsc/pfds/index.html.



Supplementary information

PF graphical

PF tabular

NOAA Atlas 14 - Products for Selected Location



 30 arc-sec PF grids with confidence limits in GIS 

format for 5-min to 60-day; 1- to 1,000-year ARI

 Cartographic maps for selected durations and ARI

 Seasonality and temporal distributions

 AMS time series data

 Documentation, supplementary information

NOAA Atlas 14 - Products for Project Area



❑ Highest Priority: 

 Complete Atlas 14 for five Northwestern States (ID, MO, 

OR, WA, WY)

 Department of Transportation FHWA Transportation 

Pooled Fund (TPF) Program solicitation #1490 for Volume 

12 is: https://www.pooledfund.org/Details/Solicitation/1490

 Current NWS estimates from 1973 (1hr - 24hr durations), 1964 

(>24hr) and 1986 (<1 hr).

 Proposed Process:

 Simultaneously update estimates for contiguous US to 

avoid consistency issues at volumes’ boundaries.

 Update estimates in 5- to 10-year cycles to  incorporate 

latest precipitation data and apply modern methods.

NOAA Atlas 14 – Enhancements and Process  

https://www.pooledfund.org/Details/Solicitation/1490


Atlas 14 – Extreme Precipitation Community

• Part of Advisory Committee on Water Information (ACWI) 
Subcommittee on Hydrology (SOH): https://acwi.gov

• ACWI chartered by Department of Interior, United States Geologic Survey

• Advises federal government with representation from federal agencies, 
associations, academia, private industry, etc. 

6

• ESEWG chartered in 2008 to…
review and improve methods and data collection 
techniques used to develop design precipitation 
estimates for large storm events, including the 
Probable Maximum Precipitation (PMP)

https://acwi.gov


Extreme Storm Events Work Group - Proposal
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“Extreme Rainfall Product Needs” Proposal
October 10, 2018 

https://acwi.gov/hydrology/extreme-storm/product_needs_proposal_20181010.pdf

Recommendations for National Strategy [excerpts][NOAA focus]:

1) Atlas 14 Development:

a) extend Atlas 14 coverage to the five northwestern States 

b) develop enhanced suite of products for whole country simultaneously

c) using improved methodology accounting for the non-stationary climate 

2) Create archive of extreme precipitation events … for use in the creation of Probable Maximum Precipitation 

(PMP) studies. … data… would be available for use in the updating of the HMRs…. 

3) Create new and updated versions of the HMRs which include updated methodology …

prepare a National Guidance Document for State-wide/Regional and Site-Specific PMP Studies. 

[NOAA partnership on guidance document, pending national study of current needs and methods]

https://acwi.gov/hydrology/extreme-storm/product_needs_proposal_20181010.pdf


❑ Current Atlas 14 methodology

 Data used: annual maximum series (AMS) extracted from historical rain gage observations 

 Method: regional frequency analysis method; GEV distribution; L-moments parameterization  

 Atlas 14 does not address non-stationary climate: 

- data assumed stationary

- methods appropriate for stationary conditions

- assumption tested using regional and at-site parametric & non-parametric tests  (considering 

alternate tests and test datasets) 

Atlas 14 Enhancements - Methodology



 General

 Developed non-stationary NA14 process that has ability to integrate 

future climate projection into precipitation frequency analysis. 

 Testing done for NA14 Volume 10 project area (Northeastern States)

 Funding provided by DOT FHWA

 Work done in collaboration with Penn State University, University of 

Illinois Urbana-Champaign and University of Wisconsin-Madison.

 Study with recommendation for national implementation will be 

published by April 2020.

Atlas14 Enhancements – Non-Stationary “NA14” Method  

 Datasets  

 Historical rain gage data

 CMIP5 data (reanalysis + future under RCP 4.5 and RCP 8.5 scenarios).

 Downscaled CMIP5 precipitation data: LOCA, UW (University of Wisconsin). 

NA-CORDEX & CMIP5 BCCAv2 considered, but not retained. 



Major updates

 Developed non-stationary NA14 process that has ability to integrate future climate projections into 

precipitation frequency analysis and allows for different levels of complexity

 Partial Duration Series (PDS) data added as an alternative to AMS

 Changed distribution parameterization method  

 Regional method adjusted to work in non-stationary framework

 Generalized maximum likelihood parameterization method replaced L-moments method; 

 Parameters allowed to vary in time, where type of trend and amount of variation are determined 

by products developed from CMIP5 datasets. 

Atlas 14 Enhancements – Non-Stationary “NA14” Method  



❑ Areal Reduction Factors (ARFs)  

 Current: NWS ARF curves from 1950s assumed applicable for any location and ARI

 Proposed: Regional ARFs for a range of durations, areal sizes and frequencies,

On fly calculation of areal estimates for any selected location at the PFDS.  

 Atlas 14 design storms

 Current: NA14 temporal distribution curves - show range of possibilities, but no guidance

 Proposed: Set of hyetographs for any location, duration and frequency

 Confidence intervals

 Current:    95% confidence limits for NA14 estimates; account for limited uncertainties

 Proposed: Confidence intervals of varying widths, 

Improved methodology to address more sources of uncertainty

Guidance on using information in engineering design

Atlas 14 Enhancements – Additional Products  



 Atlas 14 Volumes precipitation frequency estimates cover most of United States

 Immediate Plans are:

 Initiate new Volume for Pacific Northwest states

 Publish recommendations for non-stationary analysis

 Priorities are:

 Develop national update for United States

 Support federal efforts for PMP and supporting information

 Establish sustained funding model

 Future work dependent upon funding, including from local partners

Atlas 14 – Summary



THANK YOU

Questions?  Comments?  

Hydrometeorological Design Studies Center (HDSC)

Office of Hydrology, National Weather Service, NOAA

Contact: HDSC.questions@noaa.gov

Mark.Glaudemans@noaa.gov

Sanja.Perica@noaa.gov
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Conclusion

mailto:HDSC.questions@noaa.gov
mailto:Mark.Glaudemans@noaa.gov

