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Geography Markup Language (GML)
What is it?

Geography Markup Language (GML) is an XML application that provides a specialized vocabulary for working with geographic data. The main purpose of GML is to provide a standard means of representing information about geospatial features—their properties, interrelationships, and so on. Features describe real world entities and are the fundamental objects used in GML. Features can be concrete and tangible, such as roads and buildings, or abstract and conceptual, such as political boundaries and distributions of quantities over geographical areas (coverages). GML features are described in terms of their properties, which can include spatial (geometric or topological), temporal or other characteristics of the feature. For instance, GML can describe the location, shape and extent of geographic objects as well as properties such as colour, speed, and density, some of which may depend on time. One could describe a natural disaster, such as a flood as a dynamic feature in GML, whose properties such as extent, water temperature, and expansion rate are all recorded at various times in some time interval. As it is impossible to describe all features and predict their usage a priori, the GML core schemas do not contain definitions of concrete features. Rather, concrete features are defined in GML Application Schemas, which are created by users.

The GML specification is developed and maintained by the Open Geospatial Consortium (OGC), an international industry consortium of more than 250 companies, government agencies, and universities participating in a consensus process to develop publicly available geo-processing specifications. GML 3.0 implemented many of the conceptual models described in the ISO 191XX suite of geomatics standards and was formally adopted by the OGC in January 2003. Version 3.1 passed in January 2004; and is now under evaluation to become an ISO Standard (TC/211-19136).

How is it used?

While GML is human-readable, GML will usually be automatically generated, except in the simplest cases, by specialized software tools or web-based services such as the OGC Web Feature Service (WFS). For example, a user might request all of the features that lie within Garibaldi Provincial Park, then a WFS would return the results as a GML dataset. If the user desired a map-based representation, the GML could be transformed into Scalable Vector Graphics (SVG), a language for describing two-dimensional graphics in XML.

GML enables one to leverage the whole world of XML technologies. In particular, GML builds on eXtensible Markup Language (XML), XML Schema, XLink, and XPointer. GML data can also be easily mixed with non-spatial data. By providing an open, standard, meta-language for geospatial constructs, information can be semantically shared across various domains like forestry, transportation and navigation, tourism, geology and telecommunications. 

The specialized application domains will reuse, extend, or refine GML components in an application schema in order to encode a specific data model. Application schemas will typically depend upon one or more GML schemas by importing them, as shown in Figure 1. In Figure 1 we see that Schema1 in the application framework imports the GML Feature schema, thereby making various feature and geometry components available for use in other application schemas that include Schema1 such as Schema2.

Figure 1: Using the GML framework
What does it look like?

Listing 1 is an example of a GML 3.1 feature instance; this example includes names and values for both the non-spatial and spatial properties of a dam. The former includes an entityCode (“4563”), and an NTS mapsheet number (“092G12”). The geometry of the dam—denoted by centerLine—is represented here by a line defined by two points.

Listing 1: A GML representation of a dam

<abc:Dam gml:id="id4573245">

  <gml:description>A dam somewhere</gml:description>

  <cits:entityCode>4563</cits:entityCode>

  <cits:nTSMapsheet>092G12</cits:nTSMapsheet>

  <cits:theme>Hydrography</cits:theme>

  <abc:centerLine>

    <gml:LineString srsName=”...someURI...”>

      <gml:pos>1 2</gml:pos>

      <gml:pos>3 4</gml:pos>

    </gml:LineString>

  </abc:centerLine>

</abc:Dam>
To dig deeper

Geography Mark-up Language: Foundation for the Geo-Web

Wiley & Sons (www.wiley.com). May 2004. 

Geography Mark-up Language (Implementation Specification v3.1)
http://www.opengis.org/specs/?page=specs
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