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ABSTRACT 
 

NOAA’s National Climatic Data Center (NCDC) 
archives severe weather warnings in the Surface 
Record Retention System (SRRS) for all 124 National 
Weather Service (NWS) forecast offices. These data are 
available in text format from NCDC’s Hierarchical Data 
Storage System (HDSS) Access System (HAS) dating 
back to April 2001 [6]. Open source Geographic 
Information System (GIS) software is used to parse the 
text data into the Keyhole Markup Language (KML) 
format [5]. KML is the primary input/output format for 
Google Earth, and is supported in other Virtual Globe 
applications such as NASA WorldWind and ESRI 
ArcGIS. Issue and expiration times for each warning are 
recorded in the KML file and allow animations through 
time. The full warning text is embedded in the file and 
both county and polygon based warnings are supported. 
Warnings are available in daily and monthly files and 
are updated nightly. This processing will be integrated 
into NCDC’s Severe Weather Data Inventory, a 
geospatial database of severe weather data from 
multiple sources [1]. 
 
1. INTRODUCTION 
 
 The National Weather Service’s (NWS) mission is 
to provide weather “warnings in the United States, its 
territories, adjacent waters and ocean areas, for the 
protection of life and property and the enhancement of 
the national economy” [7]. Warnings are issued daily 
and provide public guidance for events such as 
tornadoes, severe thunderstorms, and flash flood 
warnings. Since 2001 NCDC has archived each warning 
as part of the Surface Record Retention System 
(SRRS). While these data are invaluable in real time for 
public warning and safety, the archive provides the 
potential for reanalysis, verification, and event querying. 
 
2. PURPOSE 
 

The public’s interaction with archived severe 
weather warnings has been virtually unchanged since 
the archive was created. This sub-project of the Severe 
Weather Data Inventory was developed to facilitate 
interactive access and visualization of archived severe 
weather warnings. These warnings are processed into 
geographic features and exported in the KML format. 

KML provides an interactive means of viewing and 
manipulating these data in popular and user-friendly 
programs such as Google Earth, ArcGIS Explorer, and 
eventually NASA World Wind. These programs continue 
to add new features and information including: aerial 
images, time animation, location of schools and 
businesses, and telephone numbers. Coupling this 
added information with archived severe weather 
warnings provides a powerful way to examine a 
substantial amount of information concerning a severe 
weather event. 
 
3. RAW DATA 
 
 The raw data are the exact text information that is 
sent by the individual NWS forecast office at the time 
the warning is issued (Figure 1). The data received by 
NCDC in real-time are processed nightly.  
 The current period of record that can be used by 
our suite of programs is 1/1/2005 to the present. During 
the prior years, severe thunderstorm and tornado 
warnings did not include the Valid Time Event Codes 
(VTEC) and therefore those warnings currently cannot 
be actively processed [8]. 
 
4. PROCESSING 
 
 Once obtained, the raw data file is parsed and 
processed. A suite of Java programs, developed at the 
NCDC, parse warning information into individual 
warning objects called a “bulletin”. The bulletin is made 
up of several parts: the feature id, geometry, message 
type, issue Weather Forecast Office (WFO), issue date, 
expiration date, bulletin text. Although all the parts of the 
warning are important, geometry is mandatory in order 
to view the warning spatially. The GeoTools [3] and 
Java Topology Suite [4] programming libraries are used 
for all GIS processing.  

Warning area geometry is obtained one of two 
ways. Most modern warnings have a “LAT…LON” line, 
which contains the polygon coordinates as generated by 
the forecaster who issued the warning. If this line is 
missing, the program finds the counties that are in the 
warning by the Federal Information Processing 
Standards (FIPS) code [2] which is included on all 
warnings. The geometry of the county (or the resulting 
geometry from the combination of adjacent counties) is 
obtained by referencing this code against a detailed 
United States county Shapefile. The combined counties 
are used to decrease the file size and provide better 
visual presentation (Figure 2). 

Verification and quality control (QC) are performed 
during processing to make sure specific parts of the 
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warning are in fact present. Verification QC include: 
missing required information (message type, issue 
WFO, World Meteorological Organization (WMO) ID, 
date/time, geometry), invalid date and test warning. 

The bulletins are translated into KML, using either 
the warning polygon or county FIPS reference. Finally, 
the KML file, NOAA logo, legend and Severe Weather 
Data Inventory logo images are packaged into a KML 
zipped file (.KMZ) [5]. The KMZ file is then made 
available for public access via the internet. 
 
5. FEATURES 
 

KML data files include several important features: 
1. Time animation – Allows the user in Google 

Earth to animate the warnings through time. 
2. Color coded warnings which represent warning 

type. (Figure 3) – Colors are based on the 
NWS’ web color standard [9] and semi-
transparent to show overlap and information 
underneath.  

3. Full warning text information. (Figure 4) – Full 
text is available to the user within their 
software. 

4. Monthly or daily files – An entire month of 
warnings or a day can be downloaded. 

5. Nightly updates. – Files are approximately 
ready for retrieval by 1AM eastern time for the 
previous day’s warnings. 

 
6. SOFTWARE 
 

To use these data, the user needs to have 
visualization software that supports KML. As of August 
1, 2007, the following list includes known virtual globe 
software supported and their functionality with regard to 
the archived warnings dataset: 

1. Google Earth – all features coded into the KML 
i.e. animation, color polygons, legend and logo 
are fully functional. 

2. ArcGIS Explorer – polygons are viewable in 
their correct color, and warning information, but 
with no animations or NOAA logo and legend. 

An updated list will be kept on the virtual globe 
archived severe weather warnings website. 
 
7. PUBLIC ACCESS 
 

Access to all data is currently free via a webpage 
located at: http://www.ncdc.noaa.gov/oa/kml. This web 
page includes information about the data, a download 
form, tutorials, and frequently asked questions. The web 
form is continually updated with the nightly processing 
of the previous day’s severe weather warnings. 
 
8. FUTURE WORK 
 

Future additions to this dataset include. 
1. Extend the period of record available from 

2001 to 2005. 

2. Inclusion of Flash Flood Warning VTEC codes 
once they become operational. 

3. Integration of warnings into NCDC’s Severe 
Weather Data Inventory. 

These important additions to the project will provide 
a longer period of record, more information about flood 
events, and geospatial query and analysis functionality 
present in the Severe Weather Data Inventory. 
 
9. CONCLUSION 
 

The Virtual Globe Archived Severe Weather 
Warnings provides a new interactive and functional way 
to analyze archived severe weather warnings.  

With major media outlets and the general public 
using Google Earth, this dataset keeps NOAA in line 
with public demand for interactive visualization and 
expands the way archived warnings can be interpreted 
and viewed. 
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Figure 1. Raw Warning Text 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure 2. Combined Counties 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure 3. Color Specific Warnings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure 4. Full Text Warning Information 

 


