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National Climatic Data Center 

• Mission:
NCDC’s mission is to manage the Nation's resource of global 
climatological in-situ and remotely sensed data and 
information to promote global environmental stewardship; to 
describe, monitor and assess the climate; and to support 
efforts to predict changes in the Earth's environment. This 
effort requires the acquisition, quality control, processing, 
summarization, dissemination, and preservation of a vast 
array of climatological data generated by the national and 
international meteorological services. 
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Storm Data

• History of the Data
• Severe weather data has been gathered since 1826 when observations were 

recorded in several texts.  Some of these sources are listed below:
• Meteorological Register 1826 – 1860
• Results of Meteorological Observations 1843 – 1859
• Report to the Chief Signal Officer 1870 – 1891
• 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
• Storm Data 1959 – Current

– F8 Printed format 1959 – 1992
– WordPerfectV5.0 format 1993 –1995
– Paradox V7.0 format 1996 – 09/2006
– Windows SQL Server 2003 10/2006 – Current
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The Publication
Storm Data began with the January 1959 issue …
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NWS Form F8 NWS Form F2
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Outstanding Storms of the Month - July 1981
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The Current Storm Events Database
• Began as a project to be able to compare radar images with aftermath
• Once online, became one of the most popular websites at NCDC
• Written in cgi scripts using Visual FoxPro 3.0
• January 1, 1996

– Started with Storm Data in Paradox format, exported to FoxPro.
– Added the 1993-1995 data from the WordPerfect disks received at NCDC
– Added the Tornado Archive DSI-9617 (1950-1992)
– Added SPC Thunderstorm Wind and Hail data (1955-1992)
– Added NWS Storm Data in Windows SQL Server 2003

• Also use the database to produce the Storm Data Archive DSI-3910, the 
Lightning Archive DSI-9417 and the Tornado Archive DSI-9617

• The National Weather Service Performance Branch developed a “new”
version using Windows SQL Server 2003
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Web Access
• Very heavily used

• A few problems
– Limited functionality
– Lat/lons
– Limited search 
– Missing Data
– County based events vs. 

Zone based events
– Forecast zone changes
– Damage amounts
– Event Types
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The Severe Weather Data Inventory (SWDI):
A Geospatial Database and Climatology of Severe Weather Data 

• Easy access to data in NCDC Archive
• Inventory for Severe Weather Data
• Derive climatology products
• Geospatial Database solution
• Modular!  Scalable! 
• Unique spatial dataset relationship
• Services! (web services based, not web page based)  
• SOA! (service oriented architecture)

Steve Ansari, Stephen Del Greco (NOAA / NCDC)
Mark Phillips (UNC-Asheville / NEMAC)



10
National Severe Weather Workshop
Norman, Oklahoma       March 6-8, 2008

Data
Current Datasets:
• NEXRAD Level-III Storm Attributes
• Preliminary Local Storm Reports
Coming soon:
• Storm Events Database
• NWS Warnings 
• National Lightning Detection Network
Framework for other datasets
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Data
NEXRAD Level-III TVS Product (w/ Reflectivity)
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Data
NEXRAD Level-III Hail Product
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Data
Preliminary Local Storm Reports
• Preliminary reports from Storm Spotters, 

Emergency Management, General Public, Law 
Enforcement, etc…

• Tornado, Hail, Flash Flood, Wind, etc…
• Transmitted in real-time – nightly load into SWDI
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Data
NCDC Storm Events Database
• Verified text reports from NWS and Storm 

Prediction Center.
• Data from 1950 – Present
• Tornado, Hail, Lightning, Wind, etc…
• Fatalities, Injuries, Crop/Property Damage
• Loaded into SWDI ~3 months after end of 

each month
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Data
NWS Warnings in Google Earth
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Data
Vaisala’s National Lightning Detection Network 

(NLDN)
• 130 Sensors Nationwide
• 1995 – Present

Images courtesy of NASA (http://thunder.msfc.nasa.gov/primer/primer3.html)
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Geospatial Database
• Oracle Spatial Extension
• Adds GIS functionality to Oracle database
• Links all spatial datasets together

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

“Select all Hail > 1 inch within Fulton County”

+
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Access
• Web Pages http://www.ncdc.noaa.gov/swdi
• Please have BETA testing requests sent to: swdi.ncdc@noaa.gov
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Access
Data Download (Shapefile, KMZ, Text File)
• NLDN exported as Shapefile in ArcGIS
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Access
Data Download (Shapefile, KMZ, Text File)
• NEXRAD Tornado Vortex Signatures in Google Earth
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Analysis
• Comparison between datasets

– Possible Bias Detection, QC, etc…
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Storm Risk Assessment Project
• AL Tornado outbreak of 03/01/2007.

– Who was affected?  (using L3 TVS data)
• 4.2 to 1 Homeowners to Renters in affected 

Census blocks.  (Alabama statewide ratio = 2.6)

Legend
alblkgrp
Ratio of Owners Per Renter

0.000000 - 0.250000

0.250001 - 0.500000

0.500001 - 1.000000

1.000001 - 2.000000

2.000001 - 4.000000

> 4
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Conclusion
The Severe Weather Data Inventory:
• Allows easier access to the NCDC Archive
• Joint project with NEMAC, UNCA, RENCI
• Modular GIS spatial database approach
• Datasets remain independent
• Multiple user access methods
• Improve disaster response, recovery and mitigation
• Many possibilities of application
• Not real-time at NCDC – updated nightly
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Archived Severe Weather Warnings 
For Virtual Globe Applications

• A New and Innovative Way To View Severe Weather 
Warnings
– Better access and visualization to the customer

• Sub-project of NOAA’s Severe Weather Data Inventory 
• Provide Interactive Access and Visualization

– Process archived and near real-time severe weather 
warnings

• Exporting in Keyhole Markup Language (KML)
• GIS Programs

Chad Hutchins
STG Incorporated

Steve Ansari
NOAA / NCDC
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Typical Warning

Issued by NWSFO

Tornado Warnings

Severe Thunderstorm 
Warnings

Flash Flood Warnings
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Raw Data

• Archived
– Surface Record Retention System (SRRS) 

• Contains data from 2001 to present

• Present Data
– NCDC Real-time Feed

• Retrieved from GTS (Global Telecommunications 
System) 
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Java Processing

• Suite of Programs Developed at NCDC That 
Utilize Open Source GIS Code
– GeoTools
– Java Topology Suite

• Process Each Warning in a file into individual 
“bulletin” Objects
– Each object is made up of several parts
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Geometry
Obtained Two Ways

1. Polygon Warning: “LAT…LON”
• Included in most warnings
• Generated by the forecaster who issued the 

warnings at the NWS
2. County-Based Warning: FIPS Codes

• Included in all warnings
• County geometry is created by using these codes 

and referencing a shape file
• Adjoining counties are used to reduce file size and 

warning area aspect 
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Geometry
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Geometry
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Sample of Generated KML Warning in Google Earth
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The Future of Storm Events Database

• It’s up to us (and other users)
• Higher quality data

– Verified reports
– Multi-layer consistency checks
– QC using radar, satellite, lightning products
– Multi-point tornado tracks (or even polygons?)

• Higher resolution (both spatial and temporal)
– Possible collaboration and data exchange with international 

communities
• Canada, Mexico, others?
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The Future of Storm Events Database

• Improved data entry?
– NWSFO resources…

• More timely data?
– Ingest from NWS in near real-time

• Improved data dissemination
– GIS-based
– Web Map services
– Multiple data export formats
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U.S. Storm Events Database
Layers

Location Begin Date

County Based Event Types

PAC

US

AK

PR

HI

VI

End Date

Tornado
Tstm Winds

Funnel Clouds

Hail
Flash Floods

to
to

Zone Based Event Types

to

Temperature 
Extremes

Fog

Drought

Hurricanes and 
Tropical Storms
Winter Weather 
Snow & Ice
Wild Fires & 
Forest Fires

Floods

Precipitation

High Winds  
(non-convective)

to
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Conclusion
• Continue this Annual Storm Summit

– Invite more interested parties
– Use available technological improvements
– 10-1605 rewrite
– WCM conference 

• Importance of Storm Data
• In-depth training
• Damage estimation

• Multiple Product Generation requires consistency
– Storm Data Publication
– Storm Events Database
– Storm Data Archive (DSI-3910)
– Storm Data Users - Database on WWW and CD-ROM

• Data quality issues
– Data entry 

• Warning Coordination Meteorologist, Storm Data Focal Point, Office Secretary
– These data must be entered consistently by the NWSFO
– Systematic training should be required
– A National Storm Data Summit with all WCMs should be held to facilitate in the 

understanding and importance of Storm Data
– Property damage amounts should be used if at all possible
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Thanks!
• Contact Information

– Stuart Hinson – Storm Data
• http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms
• Stuart.Hinson@noaa.gov
• 828-271-4437

– Steve Ansari – SWDI
• http://www.ncdc.noaa.gov/swdi
• Steve.Ansari@noaa.gov
• 828-271-4611

– Chad Hutchins – KML Warning Archive
• http://www.ncdc.noaa.gov/oa/kml/
• Chad.Hutchins@noaa.gov
• 828-271-4592


