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Introduction
There is an interest in expanding the ability for Exchange Network (EN) schema to accommodate more robust geographic information. Currently, the prevailing guidance for embedding geospatial data in Exchange Network schema has been driven by the Environmental Data Standards Council’s (EDSC’s) Latitude/Longitude data standard. The EDSC standard was used as the basis of the EN Shared Schema Components (SSCs). The SSCs provide a basic set of building blocks for flow developers to build EN schema.

The principle limitation of the EDSC standard (and consequently, the SSCs) is that a geographic location can only be represented as simple Latitude/Longitude measurements.  This limits schema to associate only a single point or set of points to a piece of data. There is a clear need to be able to represent more complex shapes such as lines (e.g., rivers and pipelines) and areas (e.g., the boundary of a facility or watershed) in EN datasets.
In recent years the use of GeoRSS (a subset or “Application Profile” of Geographic Markup Language [GML]) has been used increasingly to “geo-enable” or “geo-tag” data exchanged on the Internet.  It is possible that the Exchange Network could integrate such schemas to facilitate the exchange of georeferenced environmental data.
The purpose of this document is to present options for integrating more robust geographic features into EN XML schema. To support this objective, this document also maps the current geospatial attributes of the Exchange Network SSC to GeoRSS structures for comparison purposes. This document is intended to contribute to the following “Phase I: Scoping and Demonstration Group” objectives of the Exchange Network Geospatial Task Force:
· Integration with Exchange Network Schema
· How can GeoRSS GML be integrated into Exchange Network schemas in a way that maintains the richness/depth of the schemas and also expands the opportunities for use of exchanges with various geospatial web services?
· How can lat/long and an additional coordinate reference system be simultaneously represented in schemas?
Insofar as EN SSC objects can be mapped to GeoRSS structures, the resulting alternatives will be discussed in terms of whether and how a new set of place-based standards can be incorporated into EN SSC objects.

GeoRSS GML
GoeRSS schemas were developed by a team of individuals that includes members of the Open Geographic Consortium (OGC) under the Collective Commons Attribution-ShareAlike 2.5 license (http://creativecommons.org/licenses/by-sa/2.5/).  GeoRSS has the capability to represent simple geographic structures (point, line, polygon and boundary) and as such is a richer alternative than the current method for exchanging geographic data on the Exchange Network.  What’s more, GeoRSS is supported by such client applications as GoogleMaps, Yahoo! Maps, and Microsoft Virtual Earth (among others) and will likely become an OGC standard in the coming months or years.

GeoRSS is divided into two classes of complexity, or “encodings”:  GeoRSS Simple and GeoRSS GML.  
As the name implies, GeoRSS Simple is geographic data at its simplest, with coordinate pairs to represent geographic locations where the first number in the pair is the latitude and the second number is the longitude, and coordinate pairs are listed in sequence within the XML element.  It supports the basic geometries of point, line, box, and polygon.  Figure 1 shows examples of point, line, box and polygon as represented with GeoRSS Simple.

Point:

<georss:point>45.256 -71.92</georss:point>

Line:

<georss:line>
   45.256 -110.45 46.46 -109.48 43.84 -109.86
</georss:line>

Polygon:

<georss:polygon>

   45.256 -110.45 46.46 -109.48 43.84 -109.86 45.256 -110.45

</georss:polygon>
Box:

<georss:box>42.943 -71.032 43.039 -69.856</georss:box>

Figure 1:  GeoRSS Simple
While some elements of the Exchange Network SSCs can be mapped into GeoRSS Simple structures, GeoRSS Simple has the limitation of not having a representation for the Coordinate Reference System (CRS)
 whereas the EN SSCs and the GeoRSS GML schema do have such a representation, and this is assumed to be a critical need for the exchange of spatial data of the types often managed and shared by EN Partners.  Therefore, all mappings in this document will be in the form of GeoRSS GML.  GeoRSS Simple will not be discussed further
.
GeoRSS GML has structures that are more complex than GeoRSS Simple but, as a result, they allow for more complex spatial representations.  Figure 2 below shows examples of point, line (LineString), polygon, and bounding box (Envelope) structures as represented by GeoRSS GML.

GeoRSS GML is only a subset of the full GML representation, which consists of very large, complex geographic schema.  However, GeoRSS GML has the advantage of being “upward compatible” to GML.  This document does not include any discussion of the full GML schema except at a high level for those EN Shared Schema Components that are “mappable” only to the full GML specification. 

Finally, while GeoRSS is designed for use with Atom 1.0, RSS 2.0 and RSS 1.0, it can also be used with non-RSS XML encodings, which is how the EN SSCs would likely utilize it.

Point:

<georss:where>
   <gml:Point>
       <gml:pos>45.256 -71.92</gml:pos>
    </gml:Point>
</georss:where>
Line (LineString):

<georss:where>
    <gml:LineString>
       <gml:posList>
          45.256 -110.45 46.46 -109.48 43.84 -109.86
       </gml:posList>
    </gml:LineString>
</georss:where>
Polygon:

<georss:where>
    <gml:Polygon>
       <gml:exterior>
          <gml:LinearRing>
             <gml:posList>
                45.256 -110.45 46.46 -109.48 43.84 -109.86 45.256 -110.45
             </gml:posList>
          </gml:LinearRing>
       </gml:exterior>
    </gml:Polygon>
</georss:where>
Box (Envelope):

<georss:where>
    <gml:Envelope>
       <gml:lowerCorner>
          42.943 -71.032
       </gml:lowerCorner>
       <gml:upperCorner>
          43.039 -69.856
       </gml:upperCorner>
    </gml:Envelope>
</georss:where>
Figure 2:  GeoRSS GML
Geospatial Attributes of Exchange Network Shared Schema Components
The latitude/longitude data standards were published by the EDSC
 and later integrated into sharable XML components by the Core Reference Model (CRM) workgroup.  The basis of the representation of geographic data on the Exchange Network is the GeographicLocation-Description element
. This element includes the actual geographic location in terms of a single LatitudeMeasure and LongitudeMeasure in decimal degrees
 as well as several additional metadata elements (mostly optional).  
Figure 3 represents the complete body of elements used to construct a GeographicLocation-Description as defined by the EN “Latitude/Longitude Data Standard”
.  
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Figure 3:  Lat/Long Data Standard
Options for Integrating GeoRSS GML into Exchange Network Schema
Appendix A provides a detailed mapping of the current EN Shared Schema Components to GeoRSS GML. Based on an assessment of the correlation between these two formats, the following section explores four possible options for the incorporation of GeoRSS GML into EN schema:
1) Retain the current EN GeographicLocationDescription standard and make no changes.
2) Create a new object or objects that extend the current EN GeographicLocation-Description SSC with some or all of the GeoRSS GML objects.

3) Replace the EN GeographicLocationDescription standard with a new standard.  This option could take two different, mutually exclusive forms:
a) Replace GeographicLocationDescription with only those elements that can be directly mapped to the GeoRSS GML Application Profile (essentially only the SSC Lat/Long geospatial elements).
b) Replace GeographicLocationDescription with a new Application Profile that is a subset of the full GML schema.
4) Replace the GeographicLocationDescription standard with the full GML schema.
Figure 4 illustrates where each option falls on a continuum that represents the least to the most changes to the EN SSCs.
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Figure 4:  SSC Change Continuum
A more detailed discussion of each option follows.
Option 1 – Do Not Make Any Modifications to EN SSC

One option is to continue with the status quo, i.e., do no translation at all and retain the EN SSCs as they are.  

Advantages
· No changes to SSC schema 

· No rework of any existing data flows required

· No additional work required on the part of the EN Geo Task Force and governance boards

Disadvantages
· EN standards would be limited to simple point data and a limited choice of coordinate reference systems.  The purpose of the Geospatial Task Force was to establish standards to overcome these limitations.
· EN standards would not be in a format that would be reusable with the OGC standards for Web Feature Services (WFS), Web Mapping Services (WMS), etc.
 

Option 2 – Create a New Hybrid of Existing EN Lat/Long Standard SSC with GeoRSS GML
This option would effectively extend the GeographicLocationDescription to include all objects in the GeoRSS GML Application Profile.  This would enable EN flows to use elements of the existing SSC schema to exchange metadata and the GeoRSS GML Application Profile schema for the geometry types.

This option would replace those elements that are spatial references (i.e., Lat/Long and related elements only) with the GeoRSS GML point, line, polygon, and envelope elements, but it would not replace the entire EN SSC for Lat/Long standard (i.e., all of the GeographicLocation-Description elements).  It would also retain the non-spatial-reference elements of the EN SSC, i.e., the metadata elements such as collection methods, accuracy measures, etc.  The EN geospatial SSC elements that would necessarily be replaced are:

· LatitudeMeasure

· Longitude Measure

· HorizontalReferenceDatum

· VerticalMeasure

· VerticalReferenceDatum

· GeometricType

In practice, this option would look something like that in Figure 5, with the old GeographicLocationDescription on the left and the new schema on the right.  Items in bold italics are those that would be replaced with GeoRSS GML elements (on the left) and those GeoRSS GML elements that replace them (on the right).  Items in the right-hand list in strikeout would be removed from the SSC GeographicLocationDescription component.
It should be noted that the GeoRSS GML schema can be integrated into the EN SSC in one of two ways:  by replication or by importation.  The replication method involves creating replicas of the needed GeoRSS GML structures natively within the SSC. Alternatively, the GeoRSS GML could be imported directly into the SSC using the schema “import” statement. 
	Old EN GeographicLocationDescription SSC
	EN GeographicLocationDescription SSC with GeoRSS GML

	<facid:GeographicLocationDescription>
  <facid:LatitudeMeasure>
    38.898
  </facid:LatitudeMeasure>
  <facid:LongitudeMeasure>
    -77.037
  </facid:LongitudeMeasure>
  <facid:SourceMapScaleNumber>
    10000
  </facid:SourceMapScaleNumber>
  <facid:HorizontalAccuracyMeasure>
    13
  </facid:HorizontalAccuracyMeasure>
  <facid:HorizontalCollectionMethod>
    ADDRESS MATCHING-HOUSE NUMBER
  </facid:HorizontalCollectionMethod>
  <facid:GeographicReferencePoint>
    FACILITY CENTROID
  </facid:GeographicReferencePoint>
  <facid:HorizontalReferenceDatum>
    NAD83
  </facid:HorizontalReferenceDatum>
  <facid:DataCollectionDate>
    2008-03-28
  </facid:DataCollectionDate>
  <facid:LocationCommentsText>
    THE BOSS
  </facid:LocationCommentsText>
  <facid:VerticalMeasure>
    15
  </facid:VerticalMeasure>
  <facid:VerticalCollectionMethod>
    TOPOGRAPHIC MAP INTERPOLATION
  </facid:VerticalCollectionMethod>
  <facid:VerticalReferenceDatum>
    NGVD29
  </facid:VerticalReferenceDatum>
  <facid:VerificationMethod>
    GROUND TRUTH CONDUCTED
  </facid:VerificationMethod>
  <facid:CoordinateDataSource>
    DISTRICT OF COLUMBIA
  </facid:CoordinateDataSource>
  <facid:GeometricType>
    POINT
  </facid:GeometricType>
</facid:GeographicLocationDescription>
	<facid:GeographicLocationDescription>
  <facid:LatitudeMeasure>
    38.898
  </facid:LatitudeMeasure>
  <facid:LongitudeMeasure>
    -77.037
  </facid:LongitudeMeasure>  
  <gml:Point 
    srsName=
     "urn:ogc:def:crs:EPSG:6.6:26986">
    srsDimension=3
    <gml:pos>
        38.898 -77.037 15.0
    </gml:pos>
  </gml:Point>
  <facid:SourceMapScaleNumber>
    10000
  </facid:SourceMapScaleNumber>
  <facid:HorizontalAccuracyMeasure>
    13
  </facid:HorizontalAccuracyMeasure>
  <facid:HorizontalCollectionMethod>
    ADDRESS MATCHING-HOUSE NUMBER
  </facid:HorizontalCollectionMethod>
  <facid:GeographicReferencePoint>
    FACILITY CENTROID
  </facid:GeographicReferencePoint>
  <facid:HorizontalReferenceDatum>
    NAD83
  </facid:HorizontalReferenceDatum>
  <facid:DataCollectionDate>
    2008-03-28
  </facid:DataCollectionDate>
  <facid:LocationCommentsText>
    THE BOSS
  </facid:LocationCommentsText>
  <facid:VerticalCollectionMethod>
  <facid:VerticalReferenceDatum>
    NGVD29
  </facid:VerticalReferenceDatum>
    TOPOGRAPHIC MAP INTERPOLATION
  </facid:VerticalCollectionMethod>
  <facid:VerificationMethod>
    GROUND TRUTH CONDUCTED
  </facid:VerificationMethod>
  <facid:CoordinateDataSource>
    DISTRICT OF COLUMBIA
  </facid:CoordinateDataSource>
  <facid:GeometricType>
    POINT
  </facid:GeometricType>
</facid:GeographicLocationDescription>


Figure 5:  Option #2 Example

Advantages
· Richer geospatial dataset than existing GeographicLocationDescription SSC 

· SSC would be compatible with OGC standards

· SSC would be compatible with GeoRSS GML Application Profile

· Retains familiarity with EN partners

Disadvantages
· Retains some old EN SSC elements that are historically unused and may be obsolete
Option 3 – Redefine the EN Lat/Long Standard SSC
This option would completely redefine (and replace) the current GeographicLocationDescription SSC elements.  It makes an argument that:

· The current GeographicLocationDescription SSC contains some elements that are insufficient to represent geographic location. 
· The SSC contains elements that represent metadata that are seldom used and therefore obsolete.  
Under this argument it is necessary to completely refactor the GeographicLocationDescription SSC.  This option could take two different forms:  
a) One that replaces both locational data and metadata with GeoRSS GML locational data only
b) One that uses GeoRSS GML and GML (i.e., full GML schema) elements to represent both locational and metadata elements.
Each of these forms is explained more fully below.

Replace Locational Data Elements Only with GeoRSS GML Elements

This scenario would replace the entire GeographicLocationDescription standard with only those elements that can be directly mapped to the GeoRSS GML Application Profile (essentially only the SSC Lat/Long geospatial elements).  In this scenario, many “metadata” elements of the GeographicLocationDescription that are not used for georeferencing would be lost since they cannot be directly mapped to GeoRSS GML elements. 
In practice, this option would look something like that in Figure 6, with the old Geographic-LocationDescription on the left and the new schema on the right.

	Old EN GeographicLocationDescription SSC
	EN GeographicLocationDescription SSC with Only GeoRSS GML Locational Elements

	<facid:GeographicLocationDescription>
  <facid:LatitudeMeasure>
    38.898
  </facid:LatitudeMeasure>
  <facid:LongitudeMeasure>
    -77.037
  </facid:LongitudeMeasure>
  <facid:SourceMapScaleNumber>
    10000
  </facid:SourceMapScaleNumber>
  <facid:HorizontalAccuracyMeasure>
    13
  </facid:HorizontalAccuracyMeasure>
  <facid:HorizontalCollectionMethod>
    ADDRESS MATCHING-HOUSE NUMBER
  </facid:HorizontalCollectionMethod>
  <facid:GeographicReferencePoint>
    FACILITY CENTROID
  </facid:GeographicReferencePoint>
  <facid:HorizontalReferenceDatum>
    NAD83
  </facid:HorizontalReferenceDatum>
  <facid:DataCollectionDate>
    2008-03-28
  </facid:DataCollectionDate>
  <facid:LocationCommentsText>
    THE BOSS
  </facid:LocationCommentsText>
  <facid:VerticalMeasure>
    15
  </facid:VerticalMeasure>
  <facid:VerticalCollectionMethod>
    TOPOGRAPHIC MAP INTERPOLATION
  </facid:VerticalCollectionMethod>
  <facid:VerticalReferenceDatum>
    NGVD29
  </facid:VerticalReferenceDatum>
  <facid:VerificationMethod>
    GROUND TRUTH CONDUCTED
  </facid:VerificationMethod>
  <facid:CoordinateDataSource>
    DISTRICT OF COLUMBIA
  </facid:CoordinateDataSource>
  <facid:GeometricType>
    POINT
  </facid:GeometricType>
</facid:GeographicLocationDescription>
	<newfacid:GeographicLocationDescription>
  <facid:LatitudeMeasure>
    38.898
  </facid:LatitudeMeasure>
  <facid:LongitudeMeasure>
    -77.037
  </facid:LongitudeMeasure>
  <gml:Point 
    srsName=
     "urn:ogc:def:crs:EPSG:6.6:26986">
    srsDimension=3
    <gml:pos>
        38.898 -77.037 15.0
    </gml:pos>
  </gml:Point>

  <facid:SourceMapScaleNumber>
    10000
  </facid:SourceMapScaleNumber>
  <facid:HorizontalAccuracyMeasure>
    13
  </facid:HorizontalAccuracyMeasure>
  <facid:HorizontalCollectionMethod>
    ADDRESS MATCHING-HOUSE NUMBER
  </facid:HorizontalCollectionMethod>
  <facid:GeographicReferencePoint>
    FACILITY CENTROID
  </facid:GeographicReferencePoint>
  <facid:HorizontalReferenceDatum>
    NAD83
  </facid:HorizontalReferenceDatum>
  <facid:DataCollectionDate>
    2008-03-28
  </facid:DataCollectionDate>
  <facid:LocationCommentsText>
    THE BOSS
  </facid:LocationCommentsText>
  <facid:VerticalMeasure>
    15
  </facid:VerticalMeasure>
  <facid:VerticalCollectionMethod>
    TOPOGRAPHIC MAP INTERPOLATION
  </facid:VerticalCollectionMethod>
  <facid:VerticalReferenceDatum>
    NGVD29
  </facid:VerticalReferenceDatum>
  <facid:VerificationMethod>
    GROUND TRUTH CONDUCTED
  </facid:VerificationMethod>
  <facid:CoordinateDataSource>
    DISTRICT OF COLUMBIA
  </facid:CoordinateDataSource>
  <facid:GeometricType>
    POINT
  </facid:GeometricType>

</newfacid:GeographicLocationDescription>




Figure 6:  Option #3a Example

The implementation of this option would require creating a new SSC GeographicLocation-Description element containing a switch that allows a list of one or more GeoRSS GML point, line, or polygon elements. 
Replace Locational and Metadata EN SSC Elements with “Full” GML Elements

This option would replace the entire GeographicLocationDescription standard with a custom EN-centric Application Profile.  It makes the same arguments as option 3.a. plus the following arguments:

· The current SSC contains some elements that represent metadata that are still desired but that should be represented with elements within or derived from the “full” GML schema 

· Metadata elements that are different from the old EN SSCs are required and should be represented with elements within or derived from the “full” GML schema
This new profile would complement the location-based GeoRSS GML elements in option 3.a. with elements derived from the full GML schema that are capable of representing “metadata” elements.  Further, these metadata elements would include some that are “carried forward” from the old GeographicLocationDescription SSC as well as any new elements desired.  It attempts to reconcile the weakness of option 3.a. that metadata elements are not represented or carried forward from the old EN SSCs, and it is fully compatible with the full GML specification.
In practice, this option would look something like that in Figure 7.  It should be noted that the metadata elements on the right side of Figure 7 are for illustrative purposes only and do NOT represent actual suggested elements to be added to the EN SSCs.  Further, these elements represent some that could be “carried over” from the old EN SSCs and NOT any new elements that might be added.  In practice, a new Application Schema – including new metadata elements – would have to be decided upon by the appropriate EN governance entities.  
	Old EN 
GeographicLocationDescription SSC
	New GeographicLocationDescription SSC with GeoRSS GML and Full GML Components

	<facid:GeographicLocationDescription>
  <facid:LatitudeMeasure>
    38.898
  </facid:LatitudeMeasure>
  <facid:LongitudeMeasure>
    -77.037
  </facid:LongitudeMeasure>
  <facid:SourceMapScaleNumber>
    10000
  </facid:SourceMapScaleNumber>
  <facid:HorizontalAccuracyMeasure>
    13
  </facid:HorizontalAccuracyMeasure>
  <facid:HorizontalCollectionMethod>
    ADDRESS MATCHING-HOUSE NUMBER
  </facid:HorizontalCollectionMethod>
  <facid:GeographicReferencePoint>
    FACILITY CENTROID
  </facid:GeographicReferencePoint>
  <facid:HorizontalReferenceDatum>
    NAD83
  </facid:HorizontalReferenceDatum>
  <facid:DataCollectionDate>
    2008-03-28
  </facid:DataCollectionDate>
  <facid:LocationCommentsText>
    THE BOSS
  </facid:LocationCommentsText>
  <facid:VerticalMeasure>
    15
  </facid:VerticalMeasure>
  <facid:VerticalCollectionMethod>
    TOPOGRAPHIC MAP INTERPOLATION
  </facid:VerticalCollectionMethod>
  <facid:VerticalReferenceDatum>
    NGVD29
  </facid:VerticalReferenceDatum>
  <facid:VerificationMethod>
    GROUND TRUTH CONDUCTED
  </facid:VerificationMethod>
  <facid:CoordinateDataSource>
    DISTRICT OF COLUMBIA
  </facid:CoordinateDataSource>
  <facid:GeometricType>
    POINT
  </facid:GeometricType>
</facid:GeographicLocationDescription>

	<newfacid:GeographicLocationDescription>

  <facid:LatitudeMeasure>
    38.898
  </facid:LatitudeMeasure>
  <facid:LongitudeMeasure>
    -77.037
  </facid:LongitudeMeasure>
  <gml:Point 
    srsName=
     "urn:ogc:def:crs:EPSG:6.6:26986">
    srsDimension=3
    <gml:pos>
        38.898 -77.037 15.0
    </gml:pos>
  </gml:Point>

  <facid:SourceMapScaleNumber>
    10000
  </facid:SourceMapScaleNumber>

  <facid:HorizontalAccuracyMeasure>
    13
  </facid:HorizontalAccuracyMeasure>
  <newfacid:HorizontalAccuracy 
    uom="#aRefToMetersInThisXMLDoc">
      13.0
  </newfacid:HorizontalAccuracy>

  <facid:HorizontalCollectionMethod>
    ADDRESS MATCHING-HOUSE NUMBER
  </facid:HorizontalCollectionMethod>
  <newfacid:HorizontalCollection
    codeSpace=”#TwoDimMethodDefEnum”>
      ADDRESS MATCHING-HOUSE NUMBER
  </newfacid:HorizontalCollection>

  <facid:GeographicReferencePoint>
    FACILITY CENTROID
  </facid:GeographicReferencePoint>
  <newfacid:FacilityReferencePoint>
    FACILITY CENTROID
  </newfacid:FacilityReferencePoint>

  <facid:HorizontalReferenceDatum>
    NAD83
  </facid:HorizontalReferenceDatum>

  <facid:DataCollectionDate>
    2008-03-28
  </facid:DataCollectionDate>
  <newfacid:DateOfDataCollection>
    2008-03-28
  </newfacid:DateOfDataCollection>

  <facid:VerticalMeasure>
    15
  </facid:VerticalMeasure>

  <facid:VerticalCollectionMethod>
    TOPOGRAPHIC MAP INTERPOLATION
  </facid:VerticalCollectionMethod>
  <newfacid:VerticalCollection
    codeSpace=”#ThreeDimMethodDefEnum”>
      TOPOGRAPHIC MAP INTERPOLATION
  </newfacid:VerticalCollection>

  <facid:VerticalReferenceDatum>
    NGVD29
  </facid:VerticalReferenceDatum>
  <facid:VerificationMethod>
    GROUND TRUTH CONDUCTED
  </facid:VerificationMethod>
  <facid:CoordinateDataSource>
    DISTRICT OF COLUMBIA
  </facid:CoordinateDataSource>
  <facid:GeometricType>
    POINT
  </facid:GeometricType>

</newfacid:GeographicLocationDescription>



Figure 7:  Option #3b Example

The implementation of this option would be a new Application Profile specifically designed for the Exchange Network and that is a subset of the full GML schema.  It would require that the new EN profile import all of the necessary elements from the full GML profile into a new, “custom” EN-centered Application Profile.
Advantages
· Richer georeferencing tag set for additional geometry types, Coordinate Reference Systems, etc.
· Includes an update of the current EN SSC metadata components to include additional, desired components (option “b”only) while (possibly) removing some of the older, unused standards (both options)
· GeoRSS GML-compatible (option “a” only)

· Fully GML-compatible (both options)

· EN standards compatible with OGC standards

Disadvantages
· Requires additional work on the part of EN governance board(s) to draft a new GML Application Profile (option “b” only).
· Loss of important metadata included in the current SSC (option “a” only)

Option 4 – Replace Entire SSC Lat/Long Standard with the Full GML Schema Profile

This option would replace the entire EN SSC for Lat/Long standard and all GeographicLocationDescription elements, but it would include the full GML profile and therefore would not require the development and adoption of a new Application Profile.

In practice, this option would look something like that in Figure 8.  It should be noted that the metadata elements on the right side of Figure 8 are for illustrative purposes only and do NOT represent actual suggested elements to be added to the EN SSCs.  Further, unlike the metadata elements from option 3.b., these elements are not indirectly derived from the full GML schema but are GML elements themselves.  Finally, the elements from the old schema are not represented on the right side of Figure 8 (in strikeout text) since all old EN SSC elements would be replaced in this scenario.
	Old EN 
GeographicLocationDescription SSC
	New GeographicLocationDescription SSC with Full GML Components

	<facid:GeographicLocationDescription>
  <facid:LatitudeMeasure>
    38.898
  </facid:LatitudeMeasure>
  <facid:LongitudeMeasure>
    -77.037
  </facid:LongitudeMeasure>
  <facid:SourceMapScaleNumber>
    10000
  </facid:SourceMapScaleNumber>
  <facid:HorizontalAccuracyMeasure>
    13
  </facid:HorizontalAccuracyMeasure>
  <facid:HorizontalCollectionMethod>
    ADDRESS MATCHING-HOUSE NUMBER
  </facid:HorizontalCollectionMethod>
  <facid:GeographicReferencePoint>
    FACILITY CENTROID
  </facid:GeographicReferencePoint>
  <facid:HorizontalReferenceDatum>
    NAD83
  </facid:HorizontalReferenceDatum>
  <facid:DataCollectionDate>
    2008-03-28
  </facid:DataCollectionDate>
  <facid:LocationCommentsText>
    THE BOSS
  </facid:LocationCommentsText>
  <facid:VerticalMeasure>
    15
  </facid:VerticalMeasure>
  <facid:VerticalCollectionMethod>
    TOPOGRAPHIC MAP INTERPOLATION
  </facid:VerticalCollectionMethod>
  <facid:VerticalReferenceDatum>
    NGVD29
  </facid:VerticalReferenceDatum>
  <facid:VerificationMethod>
    GROUND TRUTH CONDUCTED
  </facid:VerificationMethod>
  <facid:CoordinateDataSource>
    DISTRICT OF COLUMBIA
  </facid:CoordinateDataSource>
  <facid:GeometricType>
    POINT
  </facid:GeometricType>
</facid:GeographicLocationDescription>

	<newfacid:GeographicLocationDescription>
  <gml:Point 
    srsName=
     "urn:ogc:def:crs:EPSG:6.6:26986">
    srsDimension=3
    <gml:pos>
        38.898 -77.037 15.0
    </gml:pos>
  </gml:Point>
  <gml:LengthType>
      13.0
  </gml:LengthType >
  <gml:date>
    2008-03-28
  </gml:date>
  <gml: datumName>
      NAD83
  </gml:datumName >
..<gml:AbsoluteExternalPositionalAccuracyType>
    <result>
      13
    </result>
..</gml:AbsoluteExternalPositionalAccuracyType>
</newfacid:GeographicLocationDescription>



Figure 8:  Option #4 Example
Given the large number of schema in the full GML profile, the implementation of this option would likely be a replication of the GML schema into an EN-managed version.
Advantages
· Richer georeferencing tag set for additional geometry types, CRSs, etc.

· Includes an update of the current metadata EN SSC components to include additional, GML-compatible components while (possibly) removing some of the older, unused standards
· EN standards compatible with OGC standards

· Provides for all contingencies of geospatial data exchanges, since GML includes schema for coverages, dynamic features, measures, observations, temporal data, etc.

· Would not require additional work by EN governance board(s) with regard to developing a new, custom GML schema

· GeoRSS GML would be “upward compatible” with EN SSCs

Disadvantages
· Creates significant overhead for the amount of gain achieved, as probably 90%+ of the full GML schema would never be used by the EN flows.
Conclusions 

After considering the information in Appendix A and the various options described above, it becomes apparent that some of the SSCs – particularly the location-based elements – are readily “mappable” to GeoRSS GML structures.  However, many of the “metadata” (i.e., non-location-based) elements of the SSC are not readily mappable to GeoRSS GML.  A careful analysis indicates that Option #2, “Create a New Hybrid of Existing EN Lat/Long Standard SSC with GeoRSS GML,” appears best suited for advancing the EN schema from the older Geographic-LocationDescription standard to a newer, more geographically robust standard.
Option #2 provides the simplest migration from the old EN SSC standards to a new, richer standard.  It retains all “metadata” SSC components while providing more robust representations (the GeoRSS GML spec) for geospatial data exchange for those flows that wish to implement it. The metadata elements carried forward from the old EN SSCs are readily recognizable and usable to schema developers and EN partners, and the new representations for geographic information are more descriptive while at the same time more concise.  What’s more, the benefit of avoiding a complete refactoring of the EN SSCs outweighs the costs of retaining potentially obsolete components. Lastly, given the minimal footprint of the GeoRSS GML specification, importing (as opposed to replicating) it is the preferred method of including it within existing EN SSCs
.  Given these arguments, Option #2 represents “the best of both worlds” of the old schema and new.  
Option #1, “Do Not Make Any Modifications to EN SSC,” is not desirable since the EPA and the states have identified various issues associated with the use and exchange of geospatial data on the Exchange Network, and the ENLC convened to address and correct those issues. 

Option #3.a, “Replace Locational Data Elements Only with GeoRSS GML Elements,” has many benefits that may be derived from refactoring the old standard – namely removing obsolete elements – while including the GeoRSS GML georeferencing elements.  This represents the most “stripped down” version of the schema since it has few of the old schema elements (and none of the old metadata elements). However, the loss of essentially all metadata is too restrictive and not descriptive enough for Exchange Network purposes, as many flows have been implemented that prove the value of the metadata elements contained in the old SSCs. For this reason option #3.a. is less desirable than option #2.
Option #3.b, “Replace Locational and Metadata EN SSC Elements with ‘Full’ GML Elements,” offers the benefits of a “GeoRSS GML-like solution” that is tailored to the Exchange Network requirements and is a compromise between options 3.a. and 4.  However, from the analysis it is apparent that many metadata elements from the old EN SSCs do not translate well into the GML profile.  What’s more, this solution would require the research and adoption of a completely different Application Profile specifically for the Exchange Network, a process that would require far more effort than implementing option #2.
Option #4, “Replace Entire SSC Lat/Long Standard with the Full GML Schema Profile,” would likely cover any present and future EN geospatial requirements but at the expense of the overhead of the full GML specification, most of which would never be used and which becomes cumbersome in its implementation.  What’s more, like option #3.b. it would not sufficiently represent metadata elements present in the old EN SSCs.  
Various options for enhancing the existing EN SSCs have been explored with the intent of identifying a way to expand the opportunities for use of exchanges with various geospatial web services, as well as to represent additional coordinate reference systems.  At the same time it is important to maintain much of the geographic metadata from the old EN SSCs, and to represent both old and new data in a schema that is robust and easily recognizable.  The information presented here supports that effort, and the option to “Create a New Hybrid of Existing EN Lat/Long Standard SSC with GeoRSS GML” does so in the most efficient manner.  
The logical next step would be to conduct a thorough feasibility study whereby an existing Exchange Network schema (e.g., the FRS schema) is refactored to include a new hybrid SSC based on Option #2.  

Appendix A - Schema Mapping of EN Shared Schema Components to GeoRSS GML

Mandatory Components of Latitude/Longitude Data Standard

	
	EN Shared Schema Component
	GeoRSS GML / GML Equivalent

	1
	LatitudeMeasure
	Point, LineString, Polygon, Envelope

	2
	LongitudeMeasure
	Point, LineString, Polygon, Envelope

	3
	SourceMapScaleNumber
	MeasureType1

	4
	HorizontalAccuracyMeasure
	MeasureType2

	5
	HorizontalCollectionMethod
	measureDescription element from dataQuality.xsd -OR- 
using element from observation.xsd3

	6
	GeographicReferencePoint
	N/A4

	7
	HorizontalReferenceDatum
	‘srsName’ attribute of Point, LineString, Polygon, or Envelope


Optional Components of Latitude/Longitude Data Standard

	
	EN Shared Schema Component
	GeoRSS GML / GML Equivalent

	8
	DataCollectionDate
	xsd:date5

	9
	LocationCommentsText
	xsd:string6

	10
	VerticalMeasure
	‘srsDimension’ attribute of <gml:pos[List]> element

	11
	VerticalCollectionMethod
	measureDescription element from dataQuality.xsd -OR- 
using element from observation.xsd3

	12
	VerticalReferenceDatum
	‘srsName’ attribute of Point, LineString, Polygon, or Envelope

	13
	VerificationMethod
	measureDescription element from dataQuality.xsd -OR- 
using element from observation.xsd3

	14
	CoordinateDataSource
	‘target’ element from observation.xsd7

	15
	GeometricType
	Point, LineString, Polygon, Envelope


Table 1:  High-Level Mapping of Exchange Network Shared Schema Components to GeoRSS GML

Combining each Code/Name pair of the EN SSC Lat/Long Data Standard into a single SCC v2.0 entity, Figure 3 can be summarized as in Table 1, with the elements that are “mappable” to GeoRSS GML8 structures in bold and those that require the full GML schema in italics.  

The detailed mappings in the next section are for those items in bold from Table 1 for which a GeoRSS GML equivalent exists.  At this time, this document does not contain detailed mappings for those EN SSC elements that require the full GML specification (i.e., the items in italics in Table 1).

Also note that all <xsd:annotation> and <xsd:documentation> tags have been omitted for cleanliness of presentation, except where needed.

Finally, except for the “Type” elements, all elements under the “EN Shared Schema Component Name” column assume a parent element of “GeographicLocationDescription,” defined as follows:

<xsd:element name="GeographicLocationDescription" 
  type="GeographicLocationDescriptionDataType">
    <xsd:complexType name="GeographicLocationDescriptionDataType">
        <xsd:sequence>
            <xsd:element minOccurs="0" ref="LatitudeMeasure"/>
            <xsd:element minOccurs="0" ref="LongitudeMeasure"/>
            <xsd:element minOccurs="0" ref="SourceMapScaleNumber"/>
            <xsd:element minOccurs="0" ref="HorizontalAccuracyMeasure"/>
            <xsd:element minOccurs="0" ref="HorizontalCollectionMethod"/>
            <xsd:element minOccurs="0" ref="GeographicReferencePoint"/>
            <xsd:element minOccurs="0" ref="HorizontalReferenceDatum"/>
            <xsd:element minOccurs="0" ref="DataCollectionDate"/>
            <xsd:element minOccurs="0" ref="LocationCommentsText"/>
            <xsd:element minOccurs="0" ref="VerticalMeasure"/>
            <xsd:element minOccurs="0" ref="VerticalCollectionMethod"/>
            <xsd:element minOccurs="0" ref="VerticalReferenceDatum"/>
            <xsd:element minOccurs="0" ref="VerificationMethod"/>
            <xsd:element minOccurs="0" ref="CoordinateDataSource"/>
            <xsd:element minOccurs="0" ref="GeometricType"/>
        </xsd:sequence>
    </xsd:complexType>

	
EN Shared Schema Component Name
	Data
Type
	
GeoRSS Structure
	Data
Type

	(1)  LatitudeMeasure
<xsd:element name="LatitudeMeasure" 
  type="LatitudeMeasureDataType"/>


<xsd:simpleType name="LatitudeMeasureDataType">
    <xsd:restriction base="xsd:string"/>
</xsd:simpleType>

(2)  LongitudeMeasure
<xsd:element name="LongitudeMeasure" 
  type="LongitudeMeasureDataType"/>


<xsd:simpleType name="LongitudeMeasureDataType">
    <xsd:restriction base="xsd:string"/>
</xsd:simpleType>


Example:

<LatitudeMeasure>45.256</LatitudeMeasure>

<LongitudeMeasure>-71.92</LongitudeMeasure>

Note:  The EN SSC objects ‘LatitudeMeasure’ and ‘LongitudeMeasure’ are mapped here to 4 different geographic entities in GeoRSS GML (each of which contains latitude and longitude measurements as part of their ‘position lists’):  Point, LineString, Envelope and Polygon.

	
String

String


	Point:

<element name="Point" type="gml:PointType"
  substitutionGroup= 
  "gml:_GeometricPrimitive"/>

<complexType name="PointType">
    <complexContent>
     <extension base= 
     "gml:AbstractGeometricPrimitiveType">
         <sequence>
             <choice>
                 <element ref="gml:pos"/>
             </choice>
         </sequence>
     </extension>
   </complexContent>
</complexType>

Example:

<georss:where>
    <gml:Point>
        <gml:pos>45.256 -71.92</gml:pos>
    </gml:Point>
</georss:where>


	doubleList


	
EN Shared Schema Component Name
	Data
Type
	
GeoRSS Structure
	Data
Type

	LatitudeMeasure & Longitude Measure (cont’d)

	
	Line / LineString:

<element name="LineString" 
  type="gml:LineStringType" 
  substitutionGroup="gml:_Curve"/>

<complexType name="LineStringType">
    <complexContent>
        <extension base= 
          "gml:AbstractCurveType">
             <sequence>
                 <choice>
                     <element ref= 
                       "gml:posList"/>
                 </choice>
             </sequence>
        </extension>
    </complexContent>
</complexType>

Example:

<georss:where>
    <gml:LineString>
        <gml:posList>
            45.256 -110.45 (9)
            46.46  -109.48 
            43.84  -109.86
        </gml:posList>
    </gml:LineString>
</georss:where>


	doubleList



	
EN Shared Schema Component Name
	Data
Type
	
GeoRSS Structure
	Data
Type

	LatitudeMeasure & Longitude Measure (cont’d)

	
	Envelope:
<element name="Envelope"   
  type="gml:EnvelopeType"/>


<complexType name="EnvelopeType">
    <choice>
        <sequence>
          <element name="lowerCorner" 
           type="gml:DirectPositionType"/>
          <element name="upperCorner" 
           type="gml:DirectPositionType"/>
        </sequence>
    </choice>
    <attributeGroup ref= 
      "gml:SRSReferenceGroup"/>
</complexType>

Example:

<georss:where>
    <gml:Envelope>
        <gml:lowerCorner>
            42.943  -71.032 
        </gml:lowerCorner>
        <gml:upperCorner>
            43.039  -69.856
        </gml:upperCorner>
    </gml:Envelope>
</georss:where>


	doubleList
doubleList



	
EN Shared Schema Component Name
	Data
Type
	
GeoRSS Structure
	Data
Type

	LatitudeMeasure & Longitude Measure (cont’d)

	
	Polygon:
<element name="Polygon" 
  type="gml:PolygonType" 
  substitutionGroup="gml:_Surface"/>
<!--This profile restricts polygons to one
one exterior ring and no interior rings-->
<complexType name="PolygonType">
    <complexContent>
        <extension base= 
          "gml:AbstractSurfaceType">
            <sequence>
                <element ref= 
                  "gml:exterior"(10)
                   minOccurs="1" 
                   maxOccurs="1"/>
                <!-- element 
                   ref="gml:interior" 
                -->
            </sequence>
        </extension>
    </complexContent>
</complexType>

<complexType name="LinearRingType">(10)
    <complexContent>
        <extension base= 
          "gml:AbstractRingType">
            <sequence>
                <choice>
                    <element ref= 
                      "gml:posList"/>
                </choice>
            </sequence>
        </extension>
    </complexContent>
</complexType>
Example:  See ‘Example (Polygon AND srsName)’ below
	doubleList



	
EN Shared Schema Component Name
	Data
Type
	
GeoRSS Structure
	Data
Type

	(7)  HorizontalReferenceDatum: (11)
<xsd:element name="HorizontalReferenceDatum" 
  type="GeographicReferenceDatumDataType"/>

<xsd:complexType  
  name="GeographicReferenceDatumDataType">
    <xsd:sequence>
        <xsd:element minOccurs="0" 
          ref="GeographicReferenceDatumCode"/>
        <xsd:element minOccurs="0" ref= 
  "GeographicReferenceDatumCodeListIdentifier"/>
        <xsd:element minOccurs="0" ref= 
          "GeographicReferenceDatumName"/>
    </xsd:sequence>
</xsd:complexType>
Example:

<HorizontalReferenceDatum>
   <GeographicReferenceDatumCode>
       002
   </GeographicReferenceDatumCode>
   <GeographicReferenceDatumName>
       NAD83
   </GeographicReferenceDatumName>
   <GeographicReferenceDatumCodeListIdentifier
     CodeListVersionIdentifier=””
     CodeListVersionAgencyIdentifier=”” />
</HorizontalReferenceDatum>

	String
String

String

	‘srsName’ Attribute: (11)
<attributeGroup name="SRSReferenceGroup">
    <attribute name="srsName" 
      type="anyURI" use="optional">
    </attribute>
    <attribute name="srsDimension" 
      type="positiveInteger" 
      use="optional">
    </attribute>
</attributeGroup>
Example (Polygon AND srsName):

<georss:where>
    <gml:Polygon srsName= 
      "urn:ogc:def:crs:EPSG:6.6:26986">
        <gml:exterior>
            <gml:LinearRing>
                <gml:posList>
                    45.256 -110.45 (9)
                    46.46 -109.48 
                    43.84 -109.86 
                    45.256 -110.45
                </gml:posList>
            </gml:LinearRing>
        </gml:exterior>
    </gml:Polygon>
</georss:where>


	anyURI



	
EN Shared Schema Component Name
	Data
Type
	
GeoRSS Structure
	Data
Type

	(3)  SourceMapScaleNumber
<xsd:element minOccurs="0" 
  ref="SourceMapScaleNumber" />
<xsd:simpleType 
  name="SourceMapScaleNumberDataType">
    <xsd:restriction 
      base="xsd:nonNegativeInteger"/>
</xsd:simpleType>
Example:

<SourceMapScaleNumber>
    10000
<SourceMapScaleNumber>

	Integer

	MeasureType:

<element 
  name="SourceMapScale" 
  type="gml:MeasureType" />(14)

<complexType name="MeasureType">
    <annotation>
        <documentation>Number(double) with 
          a scale. The value of uom (Units 
          Of Measure) attribute is a 
          reference to a Reference System 
          for the amount, either a ratio 
          or position scale. 
        </documentation>
    </annotation>
    <simpleContent>
        <extension base="double">
            <attribute name="uom" 
              type="anyURI" 
              use="required"/>
        </extension>
    </simpleContent>
</complexType>

Example:

<SourceMapScale 
  uom="#aRefToARatioInThisXMLDoc">(14)
    10000
</SourceMapScale >


	double
anyURI




	
EN Shared Schema Component Name
	Data
Type
	
GeoRSS Structure
	Data
Type

	(4)  HorizontalAccuracyMeasure
<xsd:element name="HorizontalAccuracyMeasure" 
  type="MeasureDataType" />
<xsd:complexType name="MeasureDataType">
    <xsd:sequence>
        <xsd:element minOccurs="0" 
           ref="MeasureValue" />
        <xsd:element minOccurs="0" 
           ref="MeasureUnit" />
        <xsd:element minOccurs="0" 
           ref="MeasurePrecisionText" />
        <xsd:element minOccurs="0" 
           ref="ResultQualifier" />
    </xsd:sequence>
</xsd:complexType>

Example:

<HorizontalAccuracyMeasure>
    <MeasureValue>85.25</MeasureValue>
    <MeasureUnit>
        <MeasureUnitCode>
            meters
        </MeasureUnitCode>
        <MeasureUnitCodeListIdentifier 
          CodeListVersionAgencyIdentifier=""
          CodeListVersionIdentifier="">
            String
        </MeasureUnitCodeListIdentifier>
        <MeasureUnitName>
            String
        </MeasureUnitName>
    </MeasureUnit>
    <MeasurePrecisionText/>
    <ResultQualifier>
        <ResultQualifierCode/>
        <ResultQualifierCodeListIdentifier 
          CodeListVersionAgencyIdentifier=""
          CodeListVersionIdentifier="" />
        <ResultQualifierName/>
    </ResultQualifier>
</HorizontalAccuracyMeasure>
	String
Measure-
unit

String

Result-
qualifier


	MeasureType:

<element 
  name="TwoDimensionalAccuracy" 
  type="gml:MeasureType" />(12)
<complexType name="MeasureType">
    <annotation>
        <documentation>Number(double) with 
          a scale. The value of uom (Units 
          Of Measure) attribute is a 
          reference to a Reference System 
          for the amount, either a ratio 
          or position scale. 
        </documentation>
    </annotation>
    <simpleContent>
        <extension base="double">
            <attribute name="uom" 
              type="anyURI" 
              use="required"/>
        </extension>
    </simpleContent>
</complexType>

Example:

<TwoDimensionalAccuracy 
  uom="#aRefToMetersInThisXMLDoc">(12)
    85.25
</TwoDimensionalAccuracy>


	double
anyURI




	
EN Shared Schema Component Name
	Data
Type
	
GeoRSS Structure
	Data
Type

	(12) VerticalReferenceDatum3, (10)VerticalMeasure7:
<xsd:element name=" VerticalReferenceDatum" 
  type="GeographicReferenceDatumDataType" />

<xsd:complexType  
  name="GeographicReferenceDatumDataType">
    <xsd:sequence>
        <xsd:element minOccurs="0" 
          ref="GeographicReferenceDatumCode" />
        <xsd:element minOccurs="0" 
          ref= "GeographicReferenceDatumCodeListIdentifier" />
        <xsd:element minOccurs="0" 
          ref="GeographicReferenceDatumName" />
    </xsd:sequence>
</xsd:complexType>

<xsd:element name="VerticalMeasure" 
  type="MeasureDataType">

<xsd:complexType name="MeasureDataType">
    <xsd:sequence>
        <xsd:element minOccurs="0" 
          ref="MeasureValue" />
        <xsd:element minOccurs="0" 
          ref="MeasureUnit" />
        <xsd:element minOccurs="0" 
          ref="MeasurePrecisionText" />
        <xsd:element minOccurs="0" 
          ref="ResultQualifier" />
    </xsd:sequence>
</xsd:complexType>


	String
String

String

String
Measure-
unit

String

Result-
qualifier


	‘srsName’3 and 'srsDimension'7 Attributes:

<attributeGroup name="SRSReferenceGroup">
    <attribute name="srsName"(13) 
      type="anyURI" 
      use="optional">
    </attribute>
    <attribute name="srsDimension" (15)
      type="positiveInteger" 
      use="optional">
    </attribute>
</attributeGroup>


	anyURI
integer


	
EN Shared Schema Component Name
	Data
Type
	
GeoRSS Structure
	Data
Type

	(12) VerticalReferenceDatum, (10)VerticalMeasure (cont’d)
Example:
<VerticalReferenceDatum>
   <GeographicReferenceDatumCode>
       003
   </GeographicReferenceDatumCode>
   <GeographicReferenceDatumName>
       NGVD29
   </GeographicReferenceDatumName>
   <GeographicReferenceDatumCodeListIdentifier
     CodeListVersionIdentifier=””
     CodeListVersionAgencyIdentifier=”” />
</VerticalReferenceDatum>
<VerticalMeasure>
    <MeasureValue>1500.0</MeasureValue>
    <MeasureUnit>
        <MeasureUnitCode>
            meters
        </MeasureUnitCode>
        <MeasureUnitCodeListIdentifier 
          CodeListVersionAgencyIdentifier=""
          CodeListVersionIdentifier="" />
        <MeasureUnitName />
    </MeasureUnit>
    <MeasurePrecisionText/>
    <ResultQualifier>
        <ResultQualifierCode/>
        <ResultQualifierCodeListIdentifier 
          CodeListVersionAgencyIdentifier=""
          CodeListVersionIdentifier="" />
        <ResultQualifierName/>
    </ResultQualifier>
</VerticalMeasure>

	
	Example:
<georss:where>
    <gml:Point
     srsName="urn:ogc:def:crs:EPSG:4979"(13)
        <gml:pos srsDimension=3>(15)
            45.256 -71.92 1500.0
        </gml:pos>
    </gml:Point>
</georss:where>


	


	
EN Shared Schema Component Name
	Data
Type
	
GeoRSS Structure
	Data
Type

	GeometricType:
<xsd:element name="GeometricType" 
  type="GeometricTypeDataType" />
<xsd:complexType name="GeometricTypeDataType">
    <xsd:sequence>
        <xsd:element minOccurs="0" 
         ref="GeometricTypeCode" />
        <xsd:element minOccurs="0" 
         ref="GeometricTypeCodeListIdentifier"/>
        <xsd:element minOccurs="0" 
         ref="GeometricTypeName" />
    </xsd:sequence>
</xsd:complexType>

Example:
<GeometricTypeName>
    <GeometricTypeCode />
    <GeometricTypeCodeListIdentifier />
    <GeometricTypeName>
        POINT
    </GeometricTypeName>
</GeometricTypeName>


	
	Point, LineString, Polygon:

(see individual elements above)

	


Footnotes to Appendix A
1 The ‘SourceMapScaleNumber’ SSC object is most directly mappable to the full GML structures ‘spatialResolution’ and/or ‘ScaleType’, but in name and documentation only. ‘spatialResolution’ is an unmodified ScaleType (except for the <documentation/> and <annotation/> tags), and ScaleType is an unmodified MeasureType.  As it happens, there is a MeasureType in GeoRSS GML that is a direct copy of the full GML MeasureType, so it makes the most sense to map the SourceMapScaleNumber SSC object to a GeoRSS GML ‘MeasureType’.  The GeoRSS GML ‘MeasureType’ is essentially a double data type with a ‘units of measure’ attribute. 

2 The GeoRSS GML structure to which the SSC ‘HorizontalAccuracyMeasure’ is most mappable is the ‘MeasureType’.  However, to do so it is necessary to “give up” some of the metadata elements of the EN SSC ‘HorizontalAccuracyMeasure’ that are not directly mappable to a ‘MeasureType’.  

Also note that the full GML spec contains an element named ‘relativeInternalPositionalAccuracy’ which more closely matches the SSC ‘HorizontalAccuracyMeasure’.  ‘relativeInternalPositionalAccuracy’ has the following mapping (all within dataQuality.xsd unless otherwise noted):

relativeInternalPositionalAccuracy ( RelativeInternalPositionalAccuracyType (extension of ‘AbstractPositionalAccuracyType’ adding element ‘result’) ( AbstractPositionalAccuracyType (contains element ‘measureDescription’) && result (type of ‘MeasureType’ from basicTypes.xsd) ( measureDescription (type of ‘CodeType’ from basicTypes.xsd)

3 There are no GeoRSS GML equivalents to the SSC ‘HorizontalCollectionMethod’, ‘VerticalCollectionMethod’ or ‘VerificationMethod’.  However, there are elements from the full GML specification that could possibly be used for these:

· ‘measureDescription’ element (dataQuality.xsd), of type ‘CodeType’ (basicTypes.xsd); would likely require the optional ‘codeSpace’ attribute in order to reference a URI that enumerates the various collection methods.

· ‘using’ element (observation.xsd), of type ‘FeaturePropertyType’ (feature.xsd); ‘FeaturePropertyType’ describes extensive data about a feature, however, and may be overkill for the purposes of the ‘method’ types.

4 The ‘GeographicReferencePoint’ is described in the Lat/Long Data Standard document as “The code that represents the place for which geographic coordinates were established.”  Examples of this are Facility/Station Location (e.g., plant entrance, loading facility, administrative building), Facility Boundary (e.g., NE corner of parcel, SW corner of parcel), Intake Point (e.g., intake pipe, water well, spring), Monitoring Point (e.g., water monitoring station, sampling point), Point of Transfer, etc.  There is no equivalent for the ‘GeographicReferencePoint’ in either GeoRSS GML or the full GML spec.
5 Since the DataCollectionDate has no equivalent mapping in the GeoRSS GML spec and its type (DataCollectionDateDataType) is a W3C XML simpleType of ‘xsd:date’, it is simplest to use the W3C designation of ‘xsd:date’.  There is no apparent loss of SSC metadata by doing so.
6 Since the LocationCommentsText has no equivalent mapping in the GeoRSS GML spec and its type (LocationCommentsTextDataType) is a W3C XML simpleType of ‘xsd:string’, it is simplest to use the W3C designation of ‘xsd:string’.  There is no apparent loss of SSC metadata by doing so. 
7 The EN SSC object ‘CoordinateDataSource’ is defined in the Lat/Long Data Standard document as “the party responsible for providing the latitude and longitude coordinates.”  Examples of the CoordinateDataSourceName are individual state names, as well as organization names like ‘EPA Headquarters,’ ‘Contractor,’ ‘Tribe,’ ‘Regulated Entity,’ ‘US EPA Regions 1-10’, etc.  There is no equivalent structure in GeoRSS GML, and the closest (though far from perfect) structure in the full GML specification is the ‘target’ (and/or the associated synonym for target, ‘subject’) which is defined in observation.xsd documentation as “the specimen, region or station which is the object of the observation.”  The ‘target’ element is of type ‘TargetPropertyType’ and that element contains optional facility and geometry elements, which would not be needed, but it also contains the required attribute group ‘AssociationAttributeGroup’.  ‘AssociationAttributeGroup’ contains structures for enabling “property elements to refer to their value remotely.”  The ‘target’ element is far from ideal for this purpose and the ‘CoordinateDataSource’ components may well be “unmappable” from EN SSC objects to GML. 
8 Based on the GeoRSS GML v1.2 schema (gmlgeorss12.xsd), viewable at http://www.windsorsolutions.biz/xsd/ENGeoTF/gmlgeorss12.xsd. 
(9) The examples in the table above show pairs of coordinates on different lines; however, this is for display purposes only.  The proper rendering of GML is as a single line of coordinate pairs separated by a space.  In the LinearRing example, the actual GML would look like:


45.256 -110.45 46.46 -109.48 43.84 -109.86 45.256 -110.45
(10) The mapping of a ‘PolygonType’ to a ‘posList’ (which is itself a type ‘doubleList’) may not be entirely clear from the diagram above since some objects had to be omitted for display purposes.  However, the mapping of a polygon in GeoRSS GML is as follows (all from gmlgeorss12.xsd):


Polygon ( PolygonType (adds element ‘exterior’ to extend ‘AbstractSurfaceType’) ( 

exterior (type ‘AbstractRingPropertyType’, consists of one or more ‘rings’) ( LinearRing (type LinearRingType) ( 

LinearRingType (adds element ‘posList’ to extend ‘AbstractRingType’) ( posList (type ‘DirectPositionListType’) (
DirectPositionListType (adds attribute group ‘SRSReferenceGroup’ and attribute ‘count’ to extend ‘doubleList’) 
(11) Using the ‘srsName’ Attribute to replace the SSC objects ‘HorizontalReferenceDatum’ and ‘VerticalReferenceDatum’ requires a loss of some metadata, since the SSC type ‘GeographicReferenceDatumDataType’ consists of a many elements that cannot be represented in the GeoRSS GML schema.  ‘srsName’ is an optional attribute of type ‘anyURI’ and does not include elements that are equivalent to the GeographicReferenceDatumDataType metadata elements.  Doing a one-to-one mapping from GeographicReferenceDatumDataType to srsName means the loss of these SSC elements:

· GeographicReferenceDatumDataType / GeographicReferenceDatumCode

· GeographicReferenceDatumDataType / GeographicReferenceDatumCodeListIdentifier

· GeographicReferenceDatumDataType / GeographicReferenceDatumName

(12) ‘TwoDimensionalAccuracy’ is not a GeoRSS GML element – it is a hypothetical “custom” element created here using the GeoRSS definition for ‘MeasureType’.  Using a MeasureType to replace the SSC object ‘HorizontalAccuracyMeasure’ requires a loss of some metadata, since MeasureType is essentially just a “double” data type with a “units of measure” attribute and ‘HorizontalAccuracyMeasure’ is a more complex data type.  Doing a one-to-one mapping from HorizontalAccuracyMeasure to MeasureType means the loss of these SSC elements:

	· MeasureUnit / MeasureUnitCode

· MeasureUnit / MeasureUnitName
· ResultQualifier

· ResultQualifier / ResultQualifier- 
      CodeListIdentifier
	· MeasureUnit / MeasureUnitCodeListIdentifier

· MeasurePrecisionText

· ResultQualifier / ResultQualifierCode

· ResultQualifier / ResultQualifierName


(13) ‘srsName’ (CRS) must be a 3D Coordinate Reference System in order to capture the vertical measure; ref. http://www.epsg-registry.org to find 3D equivalents of well-known CRSs. 
(14) ‘SourceMapScale’ is not a GeoRSS GML element – it is a hypothetical “custom” element created here using the GeoRSS definition for ‘MeasureType’. 
(15) The EN SSC equivalent of VerticalMeasure is determined as follows: 
· ‘srsName’ determines the 3D Coordinate Reference System, including the vertical units of measure; for example, the CRS of ‘EPSG:4979’ would define the vertical units of measure as “meters.”
·  ‘srsDimension’ determines the length of coordinate sequence (i.e., the number of entries in the position list); for example, if srsDimension is ‘3’, then the posList would contain three elements:  the first is the latitude measure, the second is the longitude measure, and the third is the vertical measure (altitude) whose units are defined by the CRS (as referenced by ‘srsName’). 
Appendix B - References

Exchange Network Shared Schema Components Documentation

The following are part of the body of documents for the Exchange Network Shared Schema Components:
· Latitude/Longitude Data Standard

http://exchangenetwork.net/standards/Lat_Long_Standard_08_11_2006_Final.pdf
Standard No. EX000017.2, January 6, 2006

· Measure Data Standard

http://exchangenetwork.net/standards/Measure_FD_01_06_2006_Final.pdf
Standard No. EX000010.1, January 6, 2006

· Quality Assurance and Quality Control Data Standard

http://exchangenetwork.net/standards/QA_QC_01_06_2006_Final.pdf
Standard No. EX000012.1, January 6, 2006

Schema Documents
Exchange Network Shared Schema Components

These components can be downloaded from http://exchangenetwork.net/dev_schema/ssc.htm or viewed by appending the schema name to http://www.exchangenetwork.net/schema//SC/.
· SC_CoordinateDataSource_v2.0.xsd
· SC_GeographicLocationDescription_v2.0.xsd

· SC_GeographicReferenceDatum_v2.0.xsd
· SC_GeographicReferencePoint_v2.0.xsd
· SC_GeometricType_v2.0.xsd
· SC_Measure_v2.0.xsd
· SC_ReferenceMethod_v2.0.xsd
· SC_SimpleContent_v2.0.xsd
XML Diagram of the GeographicLocationDescription

http://www.windsorsolutions.biz/xsd/ENGeoTF/SC_GeographicLocationDescription_v2.0.htm 
GeoRSS Documentation
GeoRSS Schema
The following schemas were provided by Raj Singh, one of the GeoRSS developers and implementers, and represent the latest versions of these documents:

· http://www.windsorsolutions.biz/xsd/ENGeoTF/georss11.xsd:  defines elements specifically for GeoRSS and includes gmlgeorss12.xsd, so that GML elements can be included within <georss:where> tags

· http://www.windsorsolutions.biz/xsd/ENGeoTF/gmlgeorss12.xsd:  a GML “Application Profile,” or a subset of only those elements of the GML superset that are required for the encoding task at hand

 XML Diagrams of the GeoRSS GML Specification:

· http://www.windsorsolutions.biz/xsd/ENGeoTF/georss11.htm 
· http://www.windsorsolutions.biz/xsd/ENGeoTF/gmlgeorss12.htm 
UML Model for gmlgeorss12.xsd Profile :
· http://www.georss.cn/graphics/georss-gml-uml.png
Open Geospatial Consortium White Paper, “An Introduction to GeoRSS: A Standards Based Approach for Geo-enabling RSS feeds”:
· http://www.opengeospatial.org/pt/06-050r3
Open Geospatial Consortium description and list of standards

· http://en.wikipedia.org/wiki/Open_Geospatial_Consortium
� EMBED Word.Picture.8 ���





latitude





longitude








� The CRS for GeoRSS Simple is implied to be WGS84 in decimal degrees.


� Further details about GeoRSS Simple are available in the referenced OGC White Paper at http://www.georss.org and/or �HYPERLINK "http://www.georss.cn/simple.html"�http://www.georss.cn/simple.html�.


�The standards can be found at �HYPERLINK "http://www.exchangenetwork.net/standards/listing.htm"�http://www.exchangenetwork.net/standards/listing.htm� 


�GeographicLocationDescription schema:   �HYPERLINK "http://www.exchangenetwork.net/schema/SC/SC_GeographicLocationDescription_v2.0.xsd"�http://www.exchangenetwork.net/schema/SC/SC_GeographicLocationDescription_v2.0.xsd�  


�MeasureDataType schema:  �HYPERLINK "http://www.exchangenetwork.net/schema/SC/SC_Measure_v2.0.xsd"�http://www.exchangenetwork.net/schema/SC/SC_Measure_v2.0.xsd�  


�Lat/Long Data Standard:  http://exchangenetwork.net/standards/Lat_Long_Standard_08_11_2006_Final.pdf  


�Full list of OGC standards:  �HYPERLINK "http://en.wikipedia.org/wiki/Open_Geospatial_Consortium"�http://en.wikipedia.org/wiki/Open_Geospatial_Consortium� 


�The GeoRSS GML schema can be viewed at �HYPERLINK "http://www.windsorsolutions.biz/xsd/ENGeoTF/gmlgeorss12.xsd"�http://www.windsorsolutions.biz/xsd/ENGeoTF/gmlgeorss12.xsd�  
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