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NOAA ATLAS 14 METEOROLOGY RESEARCH INCENTIVE

▪ What is it:
▪ Precipitation frequency estimates

▪ How much rain in a 100-year storm event

▪ Non-regulatory

▪ Benefits:
▪ Better understanding of the risk from extreme 

precipitation events

▪ Infrastructure design – parking lots to dams

▪ Floodplain mapping (NFIP), where can we safely 
construct new neighborhoods

▪ Preparedness or mitigation planning

▪ Schedule:
▪ Volume 11 (Texas) released September 2018

▪ Documentation: December 2018

NOAA Atlas 14
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WHAT IS NOAA ATLAS 14?
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▪ NOAA’s Office of Water Prediction, Hydro-

meteorological Design Studies Center

▪ National initiative which begun around 2000

▪ Today’s de facto national standard for 

precipitation frequency estimates 

▪ 30 arc-second resolution, ~800 meter grid 
▪ Durations from 5 minutes to 60 days for

▪ Average recurrence intervals (ARIs) from 1 to 1,000 

years

▪ Electronically accessible 
▪ http://hdsc.nws.noaa.gov/hdsc/pfds/

▪ Funded locally

http://hdsc.nws.noaa.gov/hdsc/pfds/


PREVIOUS PRECIPITATION FREQUENCY PRODUCTS
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NOAA/NWS USGS

▪ NWS Technical Paper No. 40 (1961)

▪ NWS Technical Paper No. 49 (1964)

▪ NWS Hydro-35 (1977)

▪ Atlas of Depth-Duration Frequency of 

Precipitation Annual Maxima for Texas 

(2004)

▪ Based on data from 1998 study (data from 

1994)



IMPORTANCE OF NEW DATA
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▪ Hydro-35/TP 40 - ~20-years of record

▪ USGS - ~35-years of record

▪ NA14 - ~60-years of record



WHY IS NOAA ATLAS 14 RIGHT FOR TEXAS?
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▪ Data Collection and formatting
▪ Station cleanup and quality control of AMS extraction

▪ Dense rain gage network with longer period of records

▪ Regionalization 
▪ All stations analyzed together as a set; multiple sets 

per station

▪ Statistical analysis of precipitation gage data
▪ L-moment statistics calculated from annual 

maximum series (AMS)

▪ Derivation of AMS- and PDS-based DDF curves 
and upper and lower confidence bounds 

▪ Spatial interpolation using PRISM
▪ 30-arc-sec grids

▪ Accounts for variations in terrain and coastal proximity

▪ Peer reviewed 

▪ Web publication with detailed documentation

Approach: Regional frequency analysis approach based on GEV distribution with parameters calculated 

based on L-moment statistics from annual maximum series (AMS)
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PRECIPITATION DATA
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▪ Formatted 11,930 stations

▪ ≤ 15-min

▪ 1-hour

▪ 1-day

▪ Retained 3,900 stations

▪ Length of record

▪ Reliability of record

▪ Average record length ~60 years

▪ Records through December 2017 (added 

2018 data for stations – Hurricane 

Harvey)

▪ Digitized pre-1948 data from NCEI’s 

Climate Database Modernization Program



NOAA ATLAS 14 – PEER REVIEW BOARD
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▪ Dr. John Nielsen-Gammon – Texas A&M University/State 

Climatologist

▪ Dr. William Asquith – Texas Tech University/USGS

▪ Dr. Nick Fang – University of Texas at Arlington

▪ Dr. Dongjin Seo – University of Texas at Arlington

▪ Steve Fitzgerald – Harris County Flood Control District

▪ Daniel Huckaby – NWS

▪ Paul McKee – NWS

▪ Maureen O’Leary – NWS

▪ Jon Zeitler - NWS

▪ Alan Johnson – FEMA

▪ Saul Nuccitelli - TxDOT

▪ Jason Johnson – NWS 

▪ Simeon Benson – USACE

▪ Jerry Cotter - USACE

▪ Craig Loftin – USACE 

▪ Helena Mosser – USACE

▪ Steve Pilney – USACE

▪ Max Strickler – USACE 



NOAA ATLAS 14 - ACCESS
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▪ To access NOAA Atlas 14 data
▪ Navigate to:
http://hdsc.nws.noaa.gov/hdsc/pfds/

Or thru

www.InFRM.US

▪ Click on a study location

▪ Access tables, and other forms of 
data in electronic format

▪ Utilize USACE applications that 
incorporate NOAA Atlas 14 data

▪ Use an updated NFIP map

http://hdsc.nws.noaa.gov/hdsc/pfds/


RESULTS
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HOW DOES NOAA ATLAS COMPARE TO PREVIOUS STUDIES?
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NA 14

100-yr 24-hr

NA 14 – USGS

100-yr 24-hr



HOW DOES NOAA ATLAS COMPARE TO PREVIOUS STUDIES?
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NA 14

100-yr 6-hr

NA 14 – USGS

100-yr 6-hr



HOW DOES NOAA ATLAS COMPARE TO PREVIOUS STUDIES?
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NA 14 – USGS

100-yr 1-hr

NA 14

100-yr 1-hr



NOAA ATLAS 14 IMPACTS

File Name
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▪ Up to 30% increase for 100-year 24-hour 

precipitation

▪ Houston and Austin Areas

▪ Similar increase for other durations

▪ Up to 20% decrease for 100-year 24-hour 

precipitation

▪ Impacts

▪ More accurate estimates spatially → better 

preparedness and response

▪ New delineation of floodplain maps

▪ Frequency of precipitation does not equate to 

frequency of flooding

▪ Better planning/design of infrastructure

▪ More resilient towards future storms



WE HAVE NOAA ATLAS 14, ARE WE DONE YET?
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▪ Areas of concern 
▪ Short period of observations

▪ Climate variability, extreme weather, drought and 
climate change
▪ Evaluation of how non-stationarity may affect estimates 

▪ Understanding what is happening with weather 
and climate change

▪ Point estimates – need updated Area Reduction 
Factors

▪ Identify geographic discontinuities 

▪ Need for additional studies ($3 - $4 M)
▪ Other methods to estimate precipitation frequency 

(check)

▪ Trend analysis

▪ Storm studies (design storms)

▪ Responsibility of Atlas 14
▪ Who will update in 10-20 years?

▪ How will it be funded?



NOAA ATLAS 14 – VOLUME 11
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▪ Updated precipitation frequency estimates 

for Texas

▪ Quantify the degree or risk of flooding at a 

location

▪ Improved statistical techniques with longer 

record lengths – more reliable estimates

▪ Easily accessible

▪ Non-Regulatory

▪ No current requirement for communities or 

agencies to use Atlas 14

▪ Not done yet, still need more research

▪ Area Reduction Factor

▪ Non-stationarity of data

▪ Climate change



QUESTIONS?
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Mikaela Mahoney

Mikaela.Mahoney@usace.army.mil

817-886-1546

Max Strickler

Maxwell.R.Strickler@usace.army.mil

817-886-1541

mailto:Mikaela.Mahoney@usace.army.mil
mailto:Mikaela.Mahoney@usace.army.mil


INFRM – NOAA ATLAS 14 PEER REVIEW BOARD

File Name
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▪ Appropriateness of selected 

distribution

▪ How many data points equaled or 

exceeded estimate

▪ Variability of estimates over time


