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October 2015  - Hurricane Joaquin Storm in the Carolinas

Driving Force ðYou May Remember This



October 2016  - Hurricane Matthew Storm in the Carolinas

And This ê
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Background and Context

ÅRainfall is the most direct and relatable 
characteristic that defines magnitude of a 
storm event

ÅThere are a number of resources that report 
storm event rainfall

ÅNatural desire to associate large events 
with recurrence interval



Problem Statement

ÅRainfall generally report as depth totals or 

animated reflectivity images 

ÅTraditional Reporting Limitations:

ïDuration òlost is translationó

ïLittle to no information on storm pattern

Magnitude of storm unknown, 

misinterpreted, and/or 

miscommunicated
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The Objective

ÅFigure out a way to compile rainfall data 

and compute and visualize storm event 

magnitudes

Answer the common question:

What magnitude storm event did we (or 

are we going) to have?
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Goals

ÅCompute for large areas quickly

ÅVisualize near real-time observed and 
forecast precipitation probabilities

ÅRetroactively compute probabilities for 
historic events

ÅIntegrate wide range of storm magnitudes

ï2-yr through 500-yr+

ÅHandle range of storm durations

ï6-hr, 12-hr, 24-hr, 7-day, etc.
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Rainfall Probability Concepts

Basic Inputs

ÅWhen, where, and how much it rained

ïRainfall amounts distributed over time

ïSpatial location

ÅStatistical rainfall probability information

ïDepth-Duration-Frequency (DDF)



Data Sources

ÅRainfall Amounts

ïRain gages

ïRadar-Based:  
ÅNEXRAD/Radar Products

ÅNWS River Forecast Center (RFC) Products

ÅNSSL Multiple Radar / Multiple Sensor (MRMS)

ÅRainfall Probability

ïNOAA Atlas 14 (successor of TP-40)

ïUSGS gage studies

ïLocal storm design manuals

Rainfall Probability 

Concepts



Gage-Based Rainfall Data

Pros

ïMost accurate

ïNear real-time readings

Cons:  

ïPoint-Based Reading

ïIncomplete/Inconsistent spatial distribution

Rainfall Probability 
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NC Thiessen Polygons 

(250 sq mi avg area)

NC Rain Gages



Radar-Based Rainfall Data

Pros

ïComplete coverage

ïòAreaó based estimates

Cons:  

ïLess Accuracy

ïEase of use

ïNot as òreal-timeó

Rainfall Probability 
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NEXRAD Data from Greenville, SC Station



Daily/Monthly/Yearly

Hourly

NWS Precipitation Download



NWS Rainfall Download (Point Shapefile)



Å Provides integrated 

technology 

precipitation estimates

Å Evolving technology

Å Data retrieval 

challenges

National Severe Storm Laboratory - Multiple Radar/ Multiple Sensor (MRMS)



Sample Product Table NOAA Toolkit Viewer


