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1.  INTRODUCTION 

      

     The National Weather Service’s (NWS) 

Storm Prediction Center (SPC) issues 

Convective and Fire Weather Outlooks in 

text and graphical formats 

(NOAA/NWS/SPC, 2011).  The Outlooks 

serve as guidance to the local NWS 

forecast offices and are also used by 

emergency managers, land management 

agencies, private sector meteorologists, the 

media, and the general public to inform 

them of the risks of severe weather and fire 

weather.  This paper describes how these 

Outlooks are being converted into color-

shaded, closed polygons in formats suitable 

for visualization within Internet-based two-

dimensional maps, and three-dimensional 

Earth browsers.  The color-shaded 

polygons allow a user to easily determine 

whether a portion of any particular county 

has been included in the area at 

meteorological risk. 

     The Categorical Convective Outlooks 

define areas of slight, moderate and/or high 

risk of severe thunderstorms for Day 1 

through Day 8.  The Day 1 and Day 2 

Outlooks also define areas where there is at 

least a 10% or greater probability of 

general thunderstorms.  The Fire Weather 

Outlooks define areas of significant dry 

thunderstorms, critical and/or extremely 

critical fire weather for Day 1 through Day 

8.  Both products include the coordinates 

(latitude and longitude) of a series of points 

that outline the area.       At the NWS 

Shreveport, LA office, computer programs 

were developed to ingest the text versions 

of the Outlooks and convert them into 

Shapefiles and Keyhole Markup Language 

(KML) polygons.  This paper  describes 

these programs and also the processes 

involved in quality controlling the data, 

finishing line segments and/or arcs into 

closed polygons, and determining the 

layering priority of the data.  The 

Shapefiles and KML files are available on 

the NWS Shreveport web site 

(NOAA/NWS/SHV, 2011) and the NWS’s 

Geographic Information System (GIS) web 

site (NOAA/NWS/GIS Portal, 2011) for 

use by the various customers. 

 

2.  DATA INGEST AND FORMATTING 

 

     The Storm Prediction Center routinely 

issues both the Convective and Fire 

Weather Outlook Areal Outline products 

that include the geographical coordinates of 

the areas they are defining.  These products 

are ingested into the NWS Advanced 

Weather Interactive Processing System 

(AWIPS) which then triggers software to 

process the coordinates of the various 

Outlooks into a different format that is used 

to create both the Shapefiles and KML files 

of the Outlooks.   

     The SPC formats the coordinates, which 

are single geographical points, into a series 

of eight digit blocks of numbers that are 

delimited by a single white space.  The first 

four digits of the eight digit blocks 

represent the latitude of the point, and the 

last four represent the longitude.  The last 

two digits of each four digit block represent 

the decimal degree section of the latitude 

and longitude of each point.  The shape that 

is depicted by the series of coordinates 

varies from a line, to an arc, to a closed 

polygon.  Not all of the areas are closed 

polygons since some terminate at the near-



shore marine zones and/or the Canadian or 

Mexican borders. 

  

    The SPC delineates each shape by 

inserting an eight digit block of all nines 

(99999999).  The direction that coordinates 

are presented is significant.  One rule that 

the SPC places on the geometry of the areas 

is that the affected area is to the right of any 

line or line segment they provide.  See an 

example of how the SPC formats the 

coordinates in Figure 1. 

 

 
 

Fig. 1. Portion of the Storm Prediction 

Center’s Day 1 Convective Outlook from 

27 April 2011, showing the format of the 

coordinates of each point that define the 

Categorical Outlook area for that day. 

 

     A data formatting script converts each 

series of coordinates for each Outlook to a 

format suitable to be used by Shapelib, 

third-party software that creates Shapefiles, 

and KML files.  See an example of the 

converted coordinates in Figure 2.  (NOTE: 

Mention or display of a trademark, 

proprietary product, or firm in text or 

figures does not constitute an endorsement 

by the National Weather Service, NOAA or 

the Department of Commerce, and does not 

imply approval to the exclusion of other 

suitable products or firms.)  All longitude 

values for the continental United States fall 

within the range of 65 – 130 degrees. 

Longitude values between 100 - 130 

degrees have the initial “1” stripped off in 

the Categorical Outlook data, so a digit of 

“1” must be prepended to the value, as well 

as a minus sign (-) since each longitude 

value in the western hemisphere is west of 

the Prime Meridian.  Also, a decimal point 

must be inserted into the coordinate values 

to properly encode them.  The data 

formatting script then calls a second script 

that processes the formatted line segments, 

arcs, and polygons. 

 

 
 

Fig. 2. An example of the final format that 

each area of the SPC’s Day 1 Convective 

Outlook must be converted into so that 

Shapefiles and KML files can be created. 

 

3.  DATA PROCESSING AND QUALITY 

CONTROLLING 

 

     The data formatting script processes the 

data for each Outlook and sorts through the 

coordinates.  If a shape begins and ends 

with the same geographical coordinate it is 

easily processed because it must be a 

closed polygon.  For the series of 

coordinates that do not meet this criterion, a 

more complicated process is required to 

complete a closed polygon. 

     The general philosophy behind making 

closed polygons from line segments and 

arcs is to complete the polygon by using a 

segment of points that comprise the 

adjacent border of the United States and/or 

the near-shore water zones that border the 

coastal sections of our country.  See Figure 

3 for an example of the territorial boundary 

of the lower forty-eight states of the United 

States and the near-shore water zones.  See 

Figure 4 for a representation of how a 



series of points of the merged border and 

near-shore water zones are extracted. 

 

 
Fig. 3. The continental border (green) and 

the near-shore water zones (blue) of the 

lower forty-eight states of the United 

States.  These two shapes are then merged 

and only the outer edge of the resulting 

shape is used to depict the area for which 

the Storm Prediction Center issues all 

Convective Outlooks. 

 

 
 

Fig. 4. The outline of the continental border 

and the near-shore waters combined.  Also 

shown is a series of coordinates of that 

outline that is extracted to form a closed 

polygon of an SPC threat area. 

 

     There are some inherent problems in the 

data that the SPC provides that must be 

overcome through quality control efforts.  

The first and last point in each line segment 

need to be outside of the boundary of the 

United States while the second and second-

to-last point need to be inside the boundary 

so that an intersection point with the 

boundary can be determined on both ends 

of the line segment.  The SPC’s supplied 

points do not always fit this scenario 

perfectly, thus a subroutine was written to 

either extend the end of a line segment 

outside the boundary or progress 

sequentially down the line segments until 

an intersection is met with the known line 

segments of the boundary.  Once the 

boundary intersection points are determined 

for each line, and/or line segment of each 

area outline, they must be sequentially 

ordered to determine which series of 

boundary points must be included to 

complete the closed polygon. 

     Another subroutine was written to order 

the intersection points along the boundary 

and then capture the series of boundary 

points between the appropriate ones to 

complete a closed polygon.  To accomplish 

this complicated task, each boundary point 

is given an arbitrary value and progresses 

sequentially around the border until the 

beginning point is reached.  The 

intersection points are points on the 

boundary, thus they have an arbitrary value 

and are associated with a given line 

segment.  The SPC’s supplied lines, line 

segments, and arcs must have alternating 

beginning and ending intersection points 

along the boundary.  All of this information 

aids in determining which lines, line 

segments, and arcs are associated with a 

single outlook area and should be pieced 

together to form the appropriate closed 

polygon. 

     Additional quality control is needed for 

each line segment to determine how many 

intersections occur with the United States 

border/boundary.  Each line segment is 

tested for an intersection with the United 

States boundary both in a clockwise and 

counter-clockwise direction.  When the 

intersection points from each direction test 

differ, the section of the United States 

boundary clipped is solely determined by 

the given line segment and is not combined 

with any other supplied line segment to 

form a closed polygon. 

     Polygons that are formed outright also 

need to be checked to determine in which 



direction the points that compose it are 

being assembled.  A subroutine was written 

to determine if the closed polygon was 

turning clockwise or counter-clockwise.  A 

clockwise turning closed polygon means 

that the area inside is included in the 

Outlook while a counter-clockwise turning 

polygon’s area is not included.  The 

direction of turning is stored for each 

polygon that is already formed because it 

will be needed later when layering each 

polygon within the Shapefiles and KML 

files. 

     Identification for each category within 

each Outlook is assigned to every polygon 

that is pieced together or formed outright.  

This identification allows for ease of 

combining many polygons that define each 

category of an Outlook into one file that is 

named for that Outlook. 

 

4.  POLYGON COMBINING AND FILE 

CREATION 

 

     All polygons are layered by area within 

the Shapefiles and KML files from largest 

to smallest.  The polygons are run through 

the Shapelib software to create Shapefiles 

of each category.  See Figure 5 for an 

example of a Shapefile created through this 

process.  Layer files are then included into 

each main Outlook Shapefile to color-code 

all similar polygons and delineate one 

category from another.  The KML files are 

formed in a similar manner by layering 

each polygon by area.  See Figure 6 for an 

example of a KML file created through this 

process.  The difference with the KML files 

is that all layering and color-coding of the 

polygons are done manually and not 

through separate software. 

 

 

5. SHAPEFILE AND KML FILE 

AVAILABILITY AND DOWNLOAD 

 

     The Outlook Shapefiles and KML files 

are available for download from on the 

Shreveport NWS web site approximately 

five minutes after issuance by the Storm 

Prediction Center (NOAA/NWS/SHV, 

2011).  National Weather Service 

Headquarters copies the files to their 

servers and makes them available on the 

NWS GIS web page (NOAA/NWS/GIS 

Portal, 2011). 

 

 
 

Fig. 5. The Shapefiles created from the 

SPC’s Day1 Convective Outlook for 27 

April 2011, within the Environmental 

Systems Research Institute’s (ESRI) 

ArcMap two-dimensional map viewer. 

 

 
 

Fig. 6. The KML file created from the 

SPC’s Day1 Convective Outlook for 27 

April 2011, within the Google Earth three-

dimensional Earth Browser.6.  

CONCLUSION 

 

    The National Weather Service’s Storm 

Prediction Center  provides Convective 

(Severe Storm) and Fire Weather Outlooks 

in graphical formats.  A project was 

undertaken to take the SPC’s graphical 

Outlooks and convert them into color-

shaded, closed polygons in formats suitable 

for visualization using Internet-based two-

dimensional maps, and three-dimensional 



Earth browsers.  The color-shaded 

polygons allow a user to easily determine 

whether any geographical region is 

included in the area at meteorological risk. 
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