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Presentation Outline

A Background and Context

A Rainfall Probability Concepts

A Storm Event Magnitude Approach
A Case Study Applications

A Summary and Conclusions

A Looking Ahead
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Background and Context
A Rainfall is the most direct and relatable

characteristic that defines magnitude of a
storm event

A There are a number of resources that report
storm event rainfall

A Natural desire to associate large events
with recurrence interval
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PrObIem Statement Background and Context

A Rainfall generally report as depth totals or
animated reflectivity images

A Traditional Reporting Limitations:

ifDuration ol ost 1 s tran:
I Little to no information on storm pattern

Magnitude of storm unknown,
misinterpreted, and/or
miscommunicated




The ObjeCtive Background and Context

A Figure out a way to compile rainfall data
and compute and visualize storm event
magnitudes

Answer the common guestion:

What magnitude storm event did we (or
are we going) to have?




Goals

A Compute for large areas quickly

A Visualize near reattime observed and
forecast precipitation probabillities

A Retroactively compute probabilities for
historic events

A Integrate wide range of storm magnitudes
I 2-yr through 500-yr+

A Handle range of storm durations
I 6-hr, 12-hr, 24-hr, 7-day, etc.
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Rainfall Probability Concepts

Basic Inputs

A When, where, and how much it rained
I Rainfall amounts distributed over time
I Spatial location

A Statistical rainfall probability information
I Depth-Duration-Frequency (DDF)
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Data Sources Rainfall Probability

Concepts

A Rainfall Amounts
I Rain gages
I RadarBased:
ANEXRAD/Radar Products

ANWS River Forecast Center (RFC) Products
ANSSL Multiple Radar / Multiple Sensor (MRMS)

A Rainfall Probability
I NOAA Atlas 14 (successor of TP40)
I USGS gage studies
I Local storm design manuals
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Gage-Based Rainfall Data Rainfall Probability

Concepts

Pros
I Most accurate
I Near real-time readings

cons:
I Point-Based Reading
I Incomplete/Inconsistent spatial distribution

DESP



NC Rain Gages
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Radar-Based Rainfall Data Rainfall Probability

Concepts

Pros
I Complete coverage
TOAread based esti mat es

cons:.
I Less Accuracy
| Ease of use
i Not a st iomeeba |




NEXRAD Data from Greenville, SC Station
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NWS Precipitation Download

Warnings & Forecasts | Graphic:

River Observations River Forecasts

QFE: Cuantitative

Precipitation Estimates | LI

(1) Choose Format HILE SRR

(3) Select Date

Hourly

Precipitation Shapefile Download

Last Update: 11/18/2015 0847 GMT

{3) Press the

‘ (1) Select Download ‘ (2) Select Date |

Month Day Hour Year "Download” Button
Precipitation Data Nov ~ 18 ~ 8 = 2015 = Download Now!
Legend File -
| File Name | Files Included [ size

nws_precip_2015111808.shp ApDroX
nws_precip_2015111808 tar.gz [nws_precip_2015111808.shx | tpp? o 1B

nws_precip_2015111808.dbf [~ BaL:

General Information

The precipitation data are quality-controlled, multi-sensor (radar and rain gauge) precipitation estimates obtained from Mational Weather
Service (NWS) River Forecast Centers (RFCs). The original data are in XMRG format and projected in the Hydrologic Rainfall Analysis
Project (HRAP) grid coordinate system, a polar stereographic projection true at 60°M / 105°W. Our software reads each paricipating RFC's
XMRG file and grabs the hourly precipitation estimate for each HRAP grid cell.

Use the form above to download these files. Alternatively, you can download a program called waget that mimics fip capability. Due to
increased web security, the anonymous FTP server is no longer available. When using wget, the proper URL to provide is:
hitpiwww.srh.noaa.gowridge2/Precip/gpehourlyshapellatest or hitpJ/fwww.srh.noaa. goviridge2/Precip/gpehourlyshape Y'Y Y MW
MYYYMMDD (where YYYY is the year, MM is the month and DD is the day of month).

We currently only pravide a online archive back January 9, 2013. For data prior to that, please contact SR-TUA Precip@noaa.goy . At this
time, the offline archived data goes backto 2010. If you have any questions or problems, please contact SR-TUAPrecip@noaa. gov

(6) Press the
(4) Select Download

) (5) Select Product "Download”
Range Button
9@ Shapefile
B ~ Year Year 2015 * |Last7 Days =l |Normal
Month MNovember « Last 14 Days Departure from MNaormal Download
Full resolution image for gLl i v _rﬁ_ I
@ Day Day 19 - |Last30Days Percent of Mormal
Full Area - Last 60 Days v .

File Hame

nws_precip_1day_observed_shape_20151119

Files Included
nws_precip_1day_observed_shape_20151119.5hp
nws_precip_1day_observed_shape_20151119.shx
nws_precip_1day_observed_shape_ 20151119 dbf
nws_precip_1day_observed_shape_20151119.prj

15.62 MB

Daily/Monthly/Yearly



NWS Rainfall Download (Point Shapefile)
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NOAA National Severe Storms Laboratory

M R M S Multiple Radar/Multiple Sensor

A new system developed by NSSL and recently odivated by NOAA's Nafienal Weather Service (NWS), quickly hornesses the
tremendous emount of weather dofa from mulfiple sources, infelligently integraies the informafion, and provides o detailed
picure of the current weather. MRMS will improve the ability of forecasters o issue public warnings ond odvisories for severe

MRMS produces ond issues o seite of more then 100 Bigh resolution prodects over North Americon oo o 1-kem grid every 2 10 5 minutes. Thess data are
used in weather forecost models, and for severs weather, aviotion, and bydrometesrology forecasts.

Improving forecasts

The Mulriple Radar Multiple Sensor (MRMS)
system combines data streams from multiple
radars, satellites, surface observations, upper air
observations, lightning reports, rain gauges and
numerical weather prediction models to produce
a suite of decision-support products every two
minutes. Because it provides better depictions of
high-impact weather events such as heavy rain,
snow, hail, tornadoes, and other threats, forecast-
ers can quickly diagnose severe weather and issue
more accurate and carlier forecasts and warnings.

Research to operations success story

Researchers at NOAASs National Severe Storms
Laboratory designed the MRMS system to im-
prove decision making within NOAA and other
agencies - marking another NOAA research to
operations success. Implementation of the sys-
tem into NWS operations was funded in part by
the Disaster Relief Appropriations Act of 2013.

www.nss|.nooa.qov/ projects/mrms

¥/ AJdJA
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weather such os fornodoes, hoil and flosh floads, and will help improve: forecosts for safefy of air fraffic

MRMS is being deployed operationally to the
NWS, with completion by the end of 2016, A
duplicate MRMS will be at NSSL to ensure new
MRMS capabilities will be rapidly transitioned
into NWS operations.

1 = At : - n

By combining dato from odjocent roders, the Mulii-fador MukiSessor
system gives forecosters o mare detafed picure of @ thunderstorm’s in-
tensity. The top imoge & datu from @ single rador compored with dete

fram the Meltiple Rador system in the bottom imoge. ond bydrometesrol
ogy ferecosts.

March 2015

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

A Provides integrated
technology
precipitation estimates

A Evolving technology
A Data retrieval

challenges

N/ NSSL he Nationad Severe Storms Laboratory




NOAA Toolkit Viewer

Sample Product Table

209 ] (0] PrecipFlag 2-min flag -1 n/a -3 Surface Precipitation Type (Convective, see flag table
Stratiform, Tropical, Hail, Snow)
209 & 1 PrecipRate 2-min mm/hr -1 nia -3 Radar Precipitation Rate
209 -] 2 RadarOnlyQPEO1H Z2-min mim -1 nia -3 Radar precipitation accumulation 1-hour
209 ] 3 RadarOnlyQPEO3H &0-min mm -1 n'a -3 Radar precipitation accurmulation 3-hour
209 & 4 RadarOnlyQPEOSH &0-min mim -1 nia -3 Radar precipitation accumulation &-hour
209 & ] RadarOnlyQPEL2H &0-min mim -1 nia -3 Radar precipitation accumulation
12-hour
209 & & RadarOnlyQPE24H &0-min mim -1 n/a -3 Radar precipitation accumulation
24-hour
209 & 7 RadarOnlyQPE48H daily mm -1 n'a -3 Radar precipitation accumulation Frequency
48-hour increased to
hourly
209 & 8 RadarOnlyQPE72H daily mim -1 n/a -3 Radar precipitation accumulation Frequency
72-hour increased to
hourly
209 6 9 GaugeCorrQPEQ1H &0-min mim -1 nia -3 Local gauge bias corrected radar
precipitation accumulation 1-hour
209 & 10 GaugeCorrQPEQ3H &0-min mim -1 nia -3 Local gauge bias corrected radar
precipitation accumulation 3-hour
209 & 11 GaugeCorrQPEO&H &0-min mm -1 n'a -3 Local gauge bias corrected radar
precipitation accumulation &-hour
209 -] 1z GaugeCormQPE12H &0-min mim -1 nia -3 Local gauge bias corrected radar
precipitation accumulation 12-hour
209 & 13 GaugeCorrQPE24H &0-min mim -1 nia -3 Local gauge bias corrected radar
precipitation accumulation 24-hour
209 & 14 GaugeCorrQPE48H daily mm -1 n/a -3 Local gauge bias corrected radar Frequency
precipitation accumulation 48-hour increased to
hourly
209 & 15 GaugeCorrQPE72H daily mim -1 nia -3 Local gauge bias corrected radar Frequency
precipitation accumulation 72-hour increased to
hourly

HESP
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