Implementors Note: CAP Alert Messages as a GML FeatureCollection

This Implementors Note concerns the use of Geographic Markup Language (GML) in the context of Common Alerting Protocol (CAP). Following the “Points of Agreement” is a corresponding XML Schema, “alerts.xsd”, that combines elements from GML version 2 and CAP version 0.9. An example instance, “alerts.xml” is also provided.

Points of Agreement

1. CAP alert messages can be usefully selected according to target area such as a country, state, city, etc. This selection, and other geographic operations such as mapping of CAP alerts, entail the application of Geographic Information Systems (GIS) technology. The open standard for representing GIS data with XML is the Geographic Markup Language (GML), developed under the auspices of the Open GIS Consortium (OGC). GML version 3 has now been standardized, although GML version 2 is the most widely deployed at present. 

2. From a GIS perspective, any object that has a geospatial reference is considered to be a “feature” and that is how CAP alerts are to be treated in GML. It follows that a set of CAP alert messages comprises a “featureCollection”, also known as a “map layer”. Those CAP alert messages lacking an explicit geospatial reference should be regarded as having an implicit geospatial reference with an extent equal to the maximum area of the map layer.

3. Each feature within a map layer may have associated data attributes. For example, a map layer named “cities” would have a separately mapped feature for each city. The “city feature” must have a geographic extent but may include other data attributes such as “name” and “population”. To model a CAP message as a GIS feature, elements of the CAP message correspond to attributes of the GIS feature.

4. For the sake of simplicity in GIS processing, the data attributes of a feature are typically simple elements rather than structures. However, a CAP alert message may contain zero to multiple <info> elements, each of which may contain zero to multiple <area> elements. This nested structure of the CAP message should be “flattened”, i.e., there should be a separate GML feature in the GML featureCollection for each combination of CAP message alert, alert/info, and alert/info/area elements. Also, certain elements of a CAP message may occur multiple times (e.g., “code”, “category”, “eventCode”, “parameter”, and “geocode”). The values of these multiple occurrence elements should be concatenated into a single string, separating values with a space and “|” character.

5. All CAP alert messages use the same Spatial Reference System (SRS), known variously as “WGS-84” or “EPSG:4326”. This is designated by the value of attribute “SRSName” as “http://www.opengis.net/gml/srs/epsg.xml#4326”. This value should be set in the featureCollection top-level extent element, “gml:boundedBy”.

6. Flattening of CAP alert messages into features yields a featureCollection consisting of one or more CAP features for every CAP message. The CAP feature is wrapped as a “gml:featureMember”, with an further “Alert” sub-element container. Except for flattening described above and special processing of the polygon and circle elements, CAP message elements are to be directly copied as “Alert” elements.

7. Each “Alert” element should have the GML 2 attribute named “fid” (feature id). A unique feature id for each CAP feature can be constructed from the CAP identifier, appending “-“ plus a count for cases where more than one CAP feature corresponds to one CAP message. 

8. Each “Alert” should include a “gml:name” element and a “gml:description” element. The value of “gml:name” should be set to the value of the CAP message “event” element. The value of “gml:description” should be set to the value of the CAP message “areaDesc” element.

9. CAP alert messages contain three elements for designating the two dimensional extent: polygon, circle, and geocode. When casting GML from CAP, the value of geocode can be considered redundant, as the geocode extent should be already encompassed by the polygon extent.

10. After the addition of an implicit extent for CAP features that do not have an explicit extent, each CAP feature will have either a polygon or a circle. These elements are to be included as sub-elements of the single “Alert” element named “extentOf”.

11. The GML polygon definition requires that the last point in the series of coordinate points be the same as the first. This adjustment must be made when casting the lat/lon values given in the CAP <polygon> to the GML gml:coordinates element (nested within the gml:Polygon / gml:outerBoundaryIs / gml:LinearRing wrapping elements). 

12. The string value of the CAP circle element is to be constructed as a structure consisting of a center point (gml:coord / gml:X , gml:Y )and a radius. Although a circle definition is available in GML version 3, that type of feature must be locally defined when using GML version 2. 


XML Schema (alerts.xsd)

<?xml version="1.0" encoding="UTF-8"?>

<!--Generated by Turbo XML 2.3.1.100. Conforms to w3c http://www.w3.org/2001/XMLSchema-->

<schema xmlns="http://www.w3.org/2001/XMLSchema"

   targetNamespace="http://www.incident.com/cap"

   xmlns:cap="http://www.incident.com/cap"

   xmlns:xs="http://www.w3.org/2001/XMLSchema"

   xmlns:gml="capgml.xsd"

   elementFormDefault="qualified"

   attributeFormDefault="unqualified">

  <import namespace="capgml.xsd" 

          schemaLocation="file:///D:/My%20Documents/cap/capgml.xsd"/>

  <!-- ==============================================================

       Schema for CAP alert messages cast as GML Features

   ============================================================== -->

  <element name="Alerts" type="gml:FeatureCollectionType"/>

  <element name="Alert" substitutionGroup="gml:_Feature">

    <complexType>

      <complexContent>

        <extension base="cap:AlertType">

          <sequence>

            <element name="identifier" type="string"/>

            <element name="sender" type="string"/>

            <element name="sent" type="dateTime"/>

            <element name="status" type="cap:StatusType"/>

            <element name="msgType" type="cap:MsgType"/>

            <element name="password" type="string" minOccurs="0"/>

            <element name="source" type="string" minOccurs="0"/>

            <element name="scope" type="cap:ScopeType" minOccurs="0"/>

            <element name="restriction" type="string" minOccurs="0"/>

            <element name="address" type="string" minOccurs="0"/>

            <element name="code" type="string" minOccurs="0" 

                                       maxOccurs="unbounded"/>

            <element name="note" type="string" minOccurs="0"/>

            <element name="reference" type="cap:ReferenceType" minOccurs="0"/>

            <element name="incident" type="cap:IncidentType" minOccurs="0"/>

            <element name="language" type="language" default="en-US" 

                                       minOccurs="0"/>

            <element name="category" type="cap:CategoryType" 

                                       maxOccurs="unbounded"/>

            <element name="event" type="string"/>

            <element name="urgency" type="cap:UrgencyType"/>

            <element name="severity" type="cap:SeverityType"/>

            <element name="certainty" type="cap:CertaintyType"/>

            <element name="audience" type="string" minOccurs="0"/>

            <element name="eventCode" type="string" minOccurs="0" 

                                       maxOccurs="unbounded"/>

            <element name="effective" type="dateTime" minOccurs="0"/>

            <element name="onset" type="dateTime" minOccurs="0"/>

            <element name="expires" type="dateTime" minOccurs="0"/>

            <element name="senderName" type="string" minOccurs="0"/>

            <element name="headline" type="string" minOccurs="0"/>

            <element name="description" type="string" minOccurs="0"/>

            <element name="instruction" type="string" minOccurs="0"/>

            <element name="web" type="anyURI" minOccurs="0"/>

            <element name="image" type="anyURI" minOccurs="0"/>

            <element name="audio" type="anyURI" minOccurs="0"/>

            <element name="contact" type="string" minOccurs="0"/>


            <element name="parameter" type="string" minOccurs="0" 

                                       maxOccurs="unbounded"/>

            <element name="areaDesc" type="string" minOccurs="0"/>

            <element name="extentOf" type="cap:ExtentOfType" minOccurs="0"/>

            <element name="geocode" type="string" minOccurs="0" 

                                       maxOccurs="unbounded"/>

            <element name="altitude" type="string" minOccurs="0"/>

            <element name="ceiling" type="string" minOccurs="0"/>

          </sequence>

        </extension>

      </complexContent>

    </complexType>

  </element>

  <complexType name="AlertType">

    <complexContent>

      <extension base="gml:AbstractFeatureType"/>

    </complexContent>

  </complexType>

  <complexType name="ExtentOfType">

    <sequence>

      <element ref="gml:Polygon" minOccurs="0"/>

      <element name="circle" type="cap:CirclularExtentType" minOccurs="0"/>

    </sequence>

  </complexType>

  <complexType name="PolygonType">

    <sequence>

      <element ref="gml:Polygon"/>

    </sequence>

  </complexType>

  <complexType name="CirclularExtentType">

    <complexContent>

      <extension base="gml:AbstractGeometryType">

        <sequence>

          <element ref="gml:coord"/>

          <element name="radius" type="double"/>

        </sequence>

      </extension>

    </complexContent>

  </complexType>

  <simpleType name="StatusType">

    <restriction base="string">

      <enumeration value="Actual"/>

      <enumeration value="Actual"/>

      <enumeration value="Exercise"/>

      <enumeration value="System"/>

      <enumeration value="Test"/>

    </restriction>

  </simpleType>

  <simpleType name="MsgType">

    <restriction base="string">

      <enumeration value="Alert"/>

      <enumeration value="Update"/>

      <enumeration value="Cancel"/>

      <enumeration value="Ack"/>

      <enumeration value="Error"/>

    </restriction>

  </simpleType>


  <simpleType name="ScopeType">

    <restriction base="string">

      <enumeration value="Public"/>

      <enumeration value="Restricted"/>

      <enumeration value="Private"/>

    </restriction>

  </simpleType>

  <simpleType name="ReferenceType">

    <list itemType="string"/>

  </simpleType>

  <simpleType name="IncidentType">

    <list itemType="string"/>

  </simpleType>

  <simpleType name="CategoryType">

    <restriction base="string">

      <enumeration value="Geo"/>

      <enumeration value="Met"/>

      <enumeration value="Geo"/>

      <enumeration value="Met"/>

      <enumeration value="Safety"/>

      <enumeration value="Security"/>

      <enumeration value="Rescue"/>

      <enumeration value="Fire"/>

      <enumeration value="Health"/>

      <enumeration value="Env"/>

      <enumeration value="Transport"/>

      <enumeration value="Infra"/>

      <enumeration value="Other"/>

    </restriction>

  </simpleType>

  <simpleType name="UrgencyType">

    <restriction base="string">

      <enumeration value="Immediate"/>

      <enumeration value="Expected"/>

      <enumeration value="Future"/>

      <enumeration value="Past"/>

      <enumeration value="Unknown"/>

    </restriction>

  </simpleType>

  <simpleType name="SeverityType">

    <restriction base="string">

      <enumeration value="Severe"/>

      <enumeration value="Minor"/>

      <enumeration value="Extreme"/>

      <enumeration value="Severe"/>

      <enumeration value="Moderate"/>

      <enumeration value="Minor"/>

      <enumeration value="Unknown"/>

    </restriction>

  </simpleType>

  <simpleType name="CertaintyType">

    <restriction base="string">

      <enumeration value="Likely"/>

      <enumeration value="Very Likely"/>

    </restriction>

  </simpleType>

</schema>
XML Instance (alerts.xml)

<?xml version="1.0" encoding="UTF-8"?>

<Alerts xmlns="http://www.incident.com/cap" xmlns:cap="http://www.incident.com/cap" xmlns:gml="capgml.xsd" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.incident.com/cap file:///D:/My%20Documents/cap/alerts.xsd">

  <gml:boundedBy>

    <gml:box srsName="http://www.opengis.net/gml/srs/epsg.xml#4326">

      <gml:coord>

        <gml:X>-180.0</gml:X>

        <gml:Y>-90.0</gml:Y>

      </gml:coord>

      <gml:coord>

        <gml:X>180.0</gml:X>

        <gml:Y>90</gml:Y>

      </gml:coord>

    </gml:box>

  </gml:boundedBy>

  <gml:featureMember>

    <Alert fid="43b08071-3727">

      <gml:description>U.S. nationwide and interests worldwide</gml:description>

      <gml:name>Homeland Security Advisory System Update</gml:name>

      <gml:boundedBy>

        <gml:box>

          <gml:coordinates>-180,-90 180,90</gml:coordinates>

        </gml:box>

      </gml:boundedBy>

      <identifier>43b08071-3727</identifier>

      <sender>hsas@dhs.gov</sender>

      <sent>2003-04-02T14:39:01-05:00</sent>

      <status>Actual</status>

      <msgType>Alert</msgType>

      <scope>Public</scope>

      <category>Security</category>

      <event>Homeland Security Advisory System Update</event>

      <urgency>Immediate</urgency>

      <severity>Severe</severity>

      <certainty>Likely</certainty>

      <senderName>U.S. Government, Department of Homeland Security</senderName>

      <headline>Homeland Security Sets Code ORANGE</headline>

      <description>The Department of Homeland Security has elevated the Homeland Security Advisory System threat level to ORANGE /High in response to intelligence which may indicate a heightened threat of terrorism.</description>

      <instruction>A High Condition is declared when there is a high risk of terrorist attacks. In addition to the Protective Measures taken in the previous Threat Conditions, Federal departments and agencies should consider agency-specific Protective Measures in accordance with their existing plans.</instruction>

      <web>http://www.dhs.gov/dhspublic/display? theme=29</web>

      <image>http://www.dhs.gov/dhspublic/getAdvisoryImage</image>

      <parameter>HSAS=ORANGE</parameter>

      <areaDesc>U.S. nationwide and interests worldwide</areaDesc>

    </Alert>

  </gml:featureMember>


  <gml:featureMember>

    <Alert fid="TRI13970876.1">

      <gml:description>1 mi. WSW of Brawley, CA; 11 mi. N of El Centro, CA; 30 mi. E of OCOTILLO (quarry); 1 mi. N of the Imperial Fault</gml:description>

      <gml:name>Earthquake</gml:name>

      <identifier>TRI13970876.1</identifier>

      <sender>trinet@caltech.edu</sender>

      <sent>2003-06-11T20:56:00-07:00</sent>

      <status>Actual</status>

      <msgType>Alert</msgType>

      <scope>Public</scope>

      <incident>13970876</incident>

      <category>Geo</category>

      <event>Earthquake</event>

      <urgency>Past</urgency>

      <severity>Minor</severity>

      <certainty>Very Likely</certainty>

      <senderName>Southern California Seismic Network (TriNet) operated by Caltech and USGS</senderName>

      <headline>EQ 3.4 Imperial County CA -PRELIMINARY REPORT</headline>

      <description>A minor earthquake measuring 3.4 on the Richter scale occurred near Brawley, California at 8: 53 PM Pacific Daylight Time on Wednesday, June 11, 2003. (This is a computer-generated solution and has not yet been reviewed by a human.)</description>

      <web>http://www.trinet.org/scsn/scsn.html</web>

      <parameter>EventID= 13970876 | Version= 1 | Magnitude= 3.4 Ml | Depth= 11.8 mi. | Quality= Excellent</parameter>

      <areaDesc>1 mi. WSW of Brawley, CA; 11 mi. N of El Centro, CA; 30 mi. E of OCOTILLO (quarry); 1 mi. N of the Imperial Fault</areaDesc>

      <extentOf>

        <circle>

          <gml:coord>

            <gml:X>32.9525</gml:X>

            <gml:Y>-115.5527</gml:Y>

          </gml:coord>

          <radius>0</radius>

        </circle>

      </extentOf>

    </Alert>

  </gml:featureMember>


  <gml:featureMember>

    <Alert fid="KSTO1055887203">

      <gml:description>EXTREME NORTH CENTRAL TUOLUMNE COUNTY IN CALIFORNIA, EXTREME NORTHEASTERN CALAVERAS COUNTY IN CALIFORNIA, SOUTHWESTERN ALPINE COUNTY IN CALIFORNIA</gml:description>

      <gml:name>SEVERE THUNDERSTORM</gml:name>

      <identifier>KSTO1055887203</identifier>

      <sender>KSTO@NWS.NOAA.GOV</sender>

      <sent>2003-06-17T14:57:00-07:00</sent>

      <status>Actual</status>

      <msgType>Alert</msgType>

      <scope>Public</scope>

      <category>Met</category>

      <event>SEVERE THUNDERSTORM</event>

      <urgency>Immediate</urgency>

      <severity>Severe</severity>

      <certainty>Likely</certainty>

      <eventCode>SVRSTO</eventCode>

      <expires>2003-06-17T16:00:00-07:00</expires>

      <senderName>NATIONAL WEATHER SERVICE SACRAMENTO CA</senderName>

      <headline>SEVERE THUNDERSTORM WARNING</headline>

      <description>AT 254 PM PDT... NATIONAL WEATHER SERVICE DOPPLER RADAR INDICATED A SEVERE THUNDERSTORM OVER SOUTH CENTRAL ALPINE COUNTY... OR ABOUT 18 MILES SOUTHEAST OF KIRKWOOD... MOVING SOUTHWEST AT 5 MPH. HAIL... INTENSE RAIN AND STRONG DAMAGING WINDS ARE LIKELY WITH THIS STORM.</description>

      <instruction>TAKE COVER IN A SUBSTANTIAL SHELTER UNTIL THE STORM PASSES.</instruction>

      <contact>BARUFFALDI/JUSKIE</contact>

      <areaDesc>EXTREME NORTH CENTRAL TUOLUMNE COUNTY IN CALIFORNIA, EXTREME NORTHEASTERN CALAVERAS COUNTY IN CALIFORNIA, SOUTHWESTERN ALPINE COUNTY IN CALIFORNIA</areaDesc>

      <extentOf>

        <gml:Polygon>

          <gml:outerBoundaryIs>

            <gml:LinearRing>

              <gml:coordinates>38.47,-120.14 38.34,-119.95 38.52,-119.74 38.62,-119.89 38.47,-120.14</gml:coordinates>

            </gml:LinearRing>

          </gml:outerBoundaryIs>

        </gml:Polygon>

      </extentOf>

    </Alert>

  </gml:featureMember>


  <gml:featureMember>

    <Alert fid="KSTO1055887203">

      <gml:description>EXTREME NORTH CENTRAL TUOLUMNE COUNTY IN CALIFORNIA, EXTREME NORTHEASTERN CALAVERAS COUNTY IN CALIFORNIA, SOUTHWESTERN ALPINE COUNTY IN CALIFORNIA</gml:description>

      <gml:name>SEVERE THUNDERSTORM</gml:name>

      <gml:boundedBy>

        <gml:box>

          <gml:coordinates>-180,-90 180,90</gml:coordinates>

        </gml:box>

      </gml:boundedBy>

      <identifier>KSTO1055887203</identifier>

      <sender>KSTO@NWS.NOAA.GOV</sender>

      <sent>2003-06-17T14:57:00-07:00</sent>

      <status>Actual</status>

      <msgType>Alert</msgType>

      <scope>Public</scope>

      <category>Met</category>

      <event>SEVERE THUNDERSTORM</event>

      <urgency>Immediate</urgency>

      <severity>Severe</severity>

      <certainty>Likely</certainty>

      <eventCode>SVRSTO</eventCode>

      <expires>2003-06-17T16:00:00-07:00</expires>

      <senderName>NATIONAL WEATHER SERVICE SACRAMENTO CA</senderName>

      <headline>SEVERE THUNDERSTORM WARNING</headline>

      <description>AT 254 PM PDT... NATIONAL WEATHER SERVICE DOPPLER RADAR INDICATED A SEVERE THUNDERSTORM OVER SOUTH CENTRAL ALPINE COUNTY... OR ABOUT 18 MILES SOUTHEAST OF KIRKWOOD... MOVING SOUTHWEST AT 5 MPH. HAIL... INTENSE RAIN AND STRONG DAMAGING WINDS ARE LIKELY WITH THIS STORM.</description>

      <instruction>TAKE COVER IN A SUBSTANTIAL SHELTER UNTIL THE STORM PASSES.</instruction>

      <contact>BARUFFALDI/JUSKIE</contact>

      <areaDesc>EXTREME NORTH CENTRAL TUOLUMNE COUNTY IN CALIFORNIA, EXTREME NORTHEASTERN CALAVERAS COUNTY IN CALIFORNIA, SOUTHWESTERN ALPINE COUNTY IN CALIFORNIA</areaDesc>

    </Alert>

  </gml:featureMember>

</Alerts>
