National Climatic Data Center

Storm Data at NCDC * Mission:

NCDC's mission is to manage the Nation's resource of global
And other severe weather climatological in-situand remotely sensed data and

products and services information to promote global environmental stewardship; to
describe, monitor and assess the climate; and to support
Stuart Hinson efforts to predict changes in the Earth's environment. This
Meteorologist effort requires the acquisition, quality control, processing,
National Climatic:Data Center — Asheville, NC summarization, dissemination, and preservation of a vast
array of climatological data generated by the national and

Climate Analysis Division — Ingest & Analysis Branch . . - 5
international meteorological services.
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Storm Data The Publication
] HiStOI’y of the Data Storm Data began with the January 1959 issue ...
« Severe weather data has been gathered since 1826 whenailmser were
recorded in several texts. Some of these sources are listedb
* Meteorological Register 1826 — 1860
Results of Meteorological Observations 1843 — 1859
Report to the Chief Signal Officer 1870-1891 STORM DATA
Monthly Weather Review 1872 -1892
Reports to the Chief of the Weather Bureau 1893 - 1935
US Meteorological Yearbook 1935-1945
Climatological Daily National Summary 1950 - 1980 JANUARY 1959
Storm Data 1959 — Current ekime 1ot
— F8 Printed format 1959 - 1992
. < . 1GEE =
WordPerfectV5.0 format 1993 - 1995 z@_

U.S. DEPARTMENT OF COMMERCE
Lowe L. Scase, Socrotary

— Paradox V7.0 format 1996 — 09/2006 Nt
— Windows SQL Server 2003 10/2006 — Current
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NWS Form F8 NWSEorm E2 Outstanding Storms of the Month - July 1981
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The Current Storm Events Database Web Access o

Select State

T

Began as a project to be able to compare radar images \eitmaifh ° Very heavily used Lj
Once online, became one of the most popular websitesRENC =

Written in cgi scripts using Visual FoxPro 3.0 in 1996

* A few problems

Started with Storm Data in Paradox format, exported to oxP996-2006) — Limited functionality

Added the 1993-1995 da.ta from the WQrdPerfect disks receivedENC Latitude/Longitude
Added the Tornado Archive D§I-9617 (1?50-1992) Limited search
Added SPC Thunderstorm Wind and Hail data (1955-1992) )
3 » i » Missing data
Added NWS Storm Data in Windows SQL Server 2003 (2006-Current)
County based events vs

Also use the database to produce the Storm Data Archive DSI{&@1i0ghtning Zone basedievenis
Archive DSI-9417 and the Tornado Archive DSI-9617 Forecast zone changes

The National Weather Service Performance Branchlojgse a new, web-based Damage amounts
version of Storm Data using Windows SQL Server 2003 (10/2006) Event types

»
P
P

U.S. Storm Events Datat
The Future of Storm Events Database i sib bl

Be

It's up to the users (feedback — input) A 3 . ' F

5 o [Rus =[22 = [Feor =
Higher quality data A =, ; o ‘
— Verified reports W 2 O me

— Multi-layer consistency checks - {
— QC using radar, satellite, lightning products TN

— Multi-point tornado tracks (or even polygons?)
e Higher resolution (both spatial and temporal)
— Possible collaboration and data exchange with internation
communities
« Canada, Mexico, others?
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The Future of Storm Events Database Conclusion

« Can we improved data entry consistency? An increase in new technology will allow for a much more

robust, user-friendly system
— Starts at the point of entry —the NWSFO... Understand the importance of the need for recording high

| . a quality data.
e Can we improve the timeliness?

Consistency is the key
— Possible ingest from NWS in near real-time * In-depth training

. . . — » Damage estimation
* Can we improved data dissemination? Multiple Product Generation requires consistency
— GIS-based — Storm Data Publication
— Web l\/Iap services — Storm Events Database
! — Storm Data Archive (DSIs 3910/9714/9617)
— Multiple data export formats — Storm Data Users - Database on CD-ROM
— Property damage amousisouldbe used if at all possible

ere Weather
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Goals

Easy access to data in NCDC Archive
The Severe Weather Data Inventory (SWDI): Inventory for Severe Weather Data
Derive climatology products
A Geospatial Database and Climatology . .
of Severe Weather Data Historical context for events
Geospatial Database solution

Steve Ansari, Stephen Del Gre®tdJAA / NCDC)
Mark Phillips (UNC-Asheville / NEMAC)
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Data Data

Current Datasets:
* NEXRAD Level-lll Storm Attributes - F - ERpE e
 Preliminary Local Storm Reports P

MODENVCP: A 11

* National Lightning Detection Network T e B vpan

Coming soon: ; i P =
+ NWS Warnings, Storm Events Database, ' \ o P
Hurricane Tracks, Drought Monitor

Framework for other datasets

UNCA - Severe Weath
Asheville, NC

Data Data

NEXRA DI U NEXRAD Level-Ill Mesocyclone Product

14/10/2002 22100158 G MESOCYCLONE
LAT: 412446 KCLE - CLEVELAND, OH
LOM: 81/S1/35 W I 1171012002 220055 G
ELEV: 5600 FT

MoDEVCP: A 21

HAIL INDEX.

MAXID: P2 MODECP: A 21
PROB: 100%
WA SIZE: 3.001n 1A ID; Q4
BASE[TOP: 5.5/22.6 ()
SHEAR: 22 (E-3]5)
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Data
NEXRAD Level-lll Tornado Product

TORNADO VT, SIG.

MODEJVCP: A /21

NO TVS PRESENT

Data

NCDC Storm Events Database

« Verified storm reports from NWS Storm
Data since 1996

Thunderstorm winds and hail data from
Storm Prediction Center from 1950 — 1992

Tornado, Halil, Lightning, Wind, etc...
Fatalities, Injuries, Crop/Property Damage

Loaded into SWDI ~3 months after end of
each month

Data
Vaisala’s National Lightning Detection Network
(NLDN)
» 130 Sensors Nationwide
¢ 1995 — Present

Data

Preliminary Local Storm Reports

 Preliminary reports from Storm Spotters,
Emergency Management, General Public,
Law Enforcement, etc...

* Tornado, Hail, Flash Flood, Wind, etc...

e Transmitted in real-time — nightly load into
SWDI

UNCA - Severe Weather

Data
NWS Warnings in Google Earth

©

30APR 2007 - 4 MAY 2007
Bpm 6am

Geospatial Database

« Oracle Spatial Extension
¢ Adds GIS functionality to Oracle database

« Links all spatial datasets together

gl 15746309 KFDH20041005 81,7
RECID

g 15746309

gl 5746309 10/504 121

gl 15746309 10/504 121
mdll 15746309 10504 127

“Select all TVS within 50 miles of ATL between
20050819 18:00Z and 20050819 22:00Z"

“Select all Hail > 1 inch within Fulton County”

UNCA - Severe Weather




Process

DataFile
(NEXRAD, etc...)
Point/Line/Polygon

Data Decoder /
Database Loader

<R e
I Geospatial
Geospatial P Summary Statistics
. 5 Database
Relationships
RESTful Web Service /
http://www.ncdc.noaa.gov/swdiws
Interactive Web Pages
http://www.ncdc.noaa.gov/swdi

Access

Data Download (Shapefile, KMZ, Text File)
* NEXRAD Tornado Vortex Signatures in Google Earth

2006/04/07119:32 31 KHPX
1/07119:57:27. KHRX: ¢
2006/04/(

Access

FTP: CSV Text files of all SWDI Data
ftp://ftp.ncdc.noaa.gov/pub/data/swdi

REST Web Services

e Each URL defines a unique resource

« Easy programmatic access to data

« Allows integration into custom applications
« System and language independent

Access

Web Pages ( http://www.ncdc.noaa.gov/swdi )

Access
Data Download (Shapefile, KMz, CSV, XML)

« Example GIS analysis with NEXRAD TVS anc
census data'

Legend "
P

alblkgrp "

Ratio of Owners Per Renter

I 0.000000 - 0.250000 m ’

I o.250001 - 0.500000
I 0.500001 - 1.000000
[ 1.000001 - 2.000000
[ 2.000001 - 4.000000

=

Reports

 Counts by Day per county.

« BETA version for Lightning, NEXRAD Storm
Cells, NEXRAD Hail, TVS:
— ftp://ftp.ncdc.noaa.gov/pub/data/swdi/reports
2003-2009 Fulton County, GA Top § Daily Totals NEXRAD Hail
Lightning Strikes MEXRAD Storm Structure (MAXSIZE = 0 AND
day (UTC)  (From; NLDM)  (M&X_REFLECT>=45)  PROB=100)
£/25/2006 1238 ralli] 2
7/26/2004 1182 352 10
57672003 985 30
8/28,2003 989
7/10/20032 987




Reports Analysis

Lightning, NEXRAD Storm Cell Structure and NEXRAD Hail
Fulton County, GA 2003-2009 Countper Day

« Comparison between datasets
— Possible Bias Detection, QC, etc...

“Select all TVS that are NOT within 10 miles
and 15 minutes of a Severe Thunderstorm or
Tornado Warning”

“Select all Thunderstorm Warnings that do not
contain a Local Storm Report”

i

11372008 11172008 1372006 1372007 172008 1372009

(From:aLon) {REFLECT == 45)
re Weather

Apri

Analysis
« Comparison between datasets
— Possible Bias Detection, QC, etc...

Percentof NEXRAD Level-lll Severe Weather Signatures within
NWS Severe Thunderstorm or Tornado Warning (+- 1 hour)
Estimated Probability = 100%
Count of Unique Events within 15 minute period

m! IJ i ullk| I

NEXRAD Level-lll Hail Signatures (2000-2007 - 47 Million records)

2001 2002 2003 2005 2006 2007

I
163 175 29 23 293 | 11 172 269 264
00 00 00 00 0w | o7 97 208 198
12 s 12 124 1w | 10a 85 121 129
105 117 144 136 155 | 153 138 215 166

Data Quality Data Quality

« Climatology grids produced for each product. « Climatology grids produced for each product.
« Artifacts, bias and other issues apparent. « Artifacts, bias and other issues apparent.
5 /4 5 /4

number of PLSR tornado

number of TVS <
signatures per year 4 records per year
per 1000 kmA2 B per 10000 kmA2

»= 210
16.0 - 20.0
11.0- 150

6.0-10.0
1-50

arid cell size: f arid cell size:
20km X 20km 4 P 20km X 20km

re Weather
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Storm Risk Assessment Project Conclusion

* AL Tornado outbreak of 03/01/2007. The Severe Weather Data Inventory:
— Who was affected? (using L3 TVS data?f J Allows easier access to the NCDC Archive
« 4.2 to 1 Homeowners to Renters in affecte . . .
Joint project with NEMAC, UNCA, RENCI

Census blocks. Alabama statewide ratio = 2.6)

!’ 1’ ' Modular GIS spatial database approach

Legend Datasets remain independent

ablkgrp

R TR Rl | Multiple user access methods

I 0.000000 - 0.250000

I 0.250001 -0.500000 i
-O.mi_lbm J ‘ t Improve disaster response, recovery and

[ 1000001 - 2.000000 ‘ m|t|gat|0n
e Many possibilities of application
‘ Not real-time at NCDC — updated nlghtly

[I>a

Thanks!

 Contact Information
— Stuart Hinson — Storm Data
« http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dlI?wwEestorms
» 828-271-4437
— Steve Ansari — SWDI
* http://www.ncdc.noaa.gov/swdi

» 828-271-4611
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