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INTERNATIONAL STANDARD ISO 19136-2:2015(E)

Geographic information — Geography Markup Language 
(GML) —

Extended schemas and encoding rules

1 Scope

2 Conformance

1
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3 Normative references

Geographic information — Geography Markup Language (GML)

Geographic information — Linear referencing

MIME Media Types for GML

Data elements and interchange formats — Information interchange — Representation of 
dates and times

Information technology — Database languages — SQL multimedia and application 
packages — Part 3: Spatial

4.1 General

4.2.1
grid coordinate reference system
grid CRS

4.2.2
 !"! !#$!%&'!() *+
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5 Conventions

5.1 MIME media types

5.2 XML namespaces

45 678

XML Namespace
Name-
space 
:./<1=

Canonical location of all-components schema document
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<schema 

 targetNamespace=”http://www.example.org/app” 

 xmlns:app=”http://www.example.org/app” 

 xmlns:gmlce=”http://www.opengis.net/gml/3.3/ce” 

 xmlns:gml=”http://www.opengis.net/gml/3.2” 

 xmlns:xlink=”http://www.w3.org/1999/xlink” 

 xmlns=”http://www.w3.org/2001/XMLSchema” 

 xmlns:xml=”http://www.w3.org/XML/1998/namespace” 

 !"!#!$%&'(#)!*+,"%-./,+"01!2. 

 version=”1.0.0”> 

   <import namespace=”http://www.opengis.net/gml/3.2” 

    345!#+6'4+%0'$-.5%%7899345!#+3:'7!$;03:$!%9;#"9<:=:>9;#":?32.9@ 

   <import namespace=”http://www.opengis.net/gml/3.3/ce” 

    345!#+6'4+%0'$-.5%%7899345!#+3:'7!$;03:$!%9;#"9<:<9;!'#!%(AB'#7+4%:?32.9@ 

   <!-- ... --> 

   <element name=”Parcel” substitutionGroup=”gml:AbstractFeature” 

    type=”app:ParcelType”/> 

   <complexType name=”ParcelType”> 

      <complexContent> 

         <extension base=”gml:AbstractFeatureType”> 

            <sequence> 

               <element name=”geometry” type=”gml:SurfacePropertyType”/> 

               <!-- ... --> 

            </sequence> 

         </extension> 

      </complexContent> 

   </complexType> 

</schema> 

 

<wfs:FeatureCollection 

 timeStamp=”2011-04-03T05:40:00Z” 

 !"#$%&'()*+%,-./0. 

 !"#$%&1%)"&!%,-./0. 

 xmlns:wfs=”http://www.opengis.net/wfs/2.0” 

 xmlns:app=”http://www.example.org/app” 

 xmlns:gmlce=”http://www.opengis.net/gml/3.3/ce” 

 xmlns:gml=”http://www.opengis.net/gml/3.2” 

 xmlns:xlink=”http://www.w3.org/1999/xlink” 

 xmlns:xsi=”http://www.w3.org/2001/XMLSchema-instance” 

 23453*+%#(67*()47!-. +))8599:::;%2(#8<%;7&=9(88 +))8599:::;%2(#8<%;7&=9(88;23, 

   +))8599:::;78%!=43;!%)9:>390;? +))85993*+%#(3;78%!=43;!%)9:>390;?9:>3;23,.@ 

   <wfs:member> 

      A(885B(&*%< =#<54,-.7/.@ 

         <app:geometry> 

         A=#<*%5C4#8<%B7<D=7! =#<54,-.=/. 

             3&3E(#%-.+))8599:::;78%!=43;!%)9,%>9*&39FBCG9?9H0IJ.@ 

               <gml:posList>50 6 50 7 51 7 51 6</gml:posList> 

         </gmlce:SimplePolygon> 

         </app:geometry> 

         <!-- ... --> 

      </app:Parcel> 

   </wfs:member> 

   <!-- ... --> 

</wfs:FeatureCollection> 

 

5.3 Deprecated parts of previous versions of GML

deprecate
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6.1 Target namespace

6.2.1 LanguageStringType

gmlxbt:LanguageStringType xml:lang xs:string

<complexType name=”LanguageStringType”> 

   <simpleContent> 

      <extension base=”xs:string”> 

         <attribute ref=”xml:lang”/> 

      </extension> 

   </simpleContent> 

</complexType> 

 

gmlxbt:LanguageStringType

xs:string

 !"#$%&'()*'

 !"#$%&'()*+,-*+%.)*/0/1'

 !"23*#&'45.)1*)%6 gmlxbt:remarks

xml:lang

 !"23*#&'45.)1*)%6

gmlxbt:remarks

6.3 TimePositionUnion

gml:TimePositionUnion

gml:CalDate union of  !"#$%& xs:gYearMonth $'#( !")*&$+

xs:time

 !"#$%&,-.&

xs:anyURI

 !"#&/-.$0

gml:CalDate
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gml:TimePositionUnion

gmlxbt:TimePositionUnion

 !"#$%&'()*+%,  !"#$%&'(()*+%(

<simpleType name=”TimePositionUnion”> 

,,,-./01/,!(!$(2345(678 !"&9+"*+%(, !"#$%&:2;*+%(, !"#$%&'(()*+%(,%0!(,;+%(30!(,+/4<=>,

;(?0!+"8@A 

</simpleType> 

  

-60!5"(345(,/+!(78:2;*+%(8A 

   <restriction base=”string”> 

      <pattern value=”-?[0-9]{4}-[0-9]{3}”/> 

   </restriction> 

</simpleType> 

  

-60!5"(345(,/+!(78'(()*+%(8A 

   <restriction base=”string”> 

,,,,,,-5+%%(2/,B+".(78,CDEFCGHIJKC'LFEMCGHNEMCJHEFCGHNOEFCPHQLCEMCRHQD8@A 

   </restriction> 

</simpleType> 

 

 !"#$%&:2;*+%(

 !"#$%&'(()*+%(
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6.4 Requirements class

Requirements Class

http://www.opengis.net/doc/IS/GML/3.2/clause/2.4

Requirement

Requirement

gmlxbt:TimePositionUnit gmlx-

 !"#$%&'!( )*+, !"-((.&'!(

6.5 Conformance

Conformance Class

 !"!#$!#%& http://www.opengis.net/doc/IS/GML/3.2/clause/2.4

Test

'!()*&+,-.,+.#&+/01+#2$!+3-24!+%2#,!#,+52$!6+)4+4"!%)7)!$+84)#9+4%-!5.+%25

2"!#9)4:#!,;956;<:<;!=,$>.4)%?&"!4:=4$

?!4,+,&"!

Test

'!()*&+,-.,+.#&+/01+#2$!+3-24!+%2#,!#,+52$!6+)4+4"!%)7)!$+84)#9+gmlxbt:-
TimePositionUnit conforms

gmlxbt:TimePositionUnit
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7 Compact Encodings of Commonly Used GML Geometries

7.1 Target namespace

7.2 Introduction

gml:LineString

gml:Curve

gml:LineStringSegment

<LineString>

 <posList>…</posList>

</LineString>

<Curve>

 <segments>

  <LinearStringSegment>

   <posList>…</posList>

  </LinearStringSegment>

 </segments>

</Curve>

logically

equivalent

to

Figure 1 — LineString encoding

7.3 SimplePolygon

gmlce:SimplePolygon

gml:Surface gml:PolygonPatch

gml:LinearRing

<SimplePolygon>

 <posList>…</posList>

</SimplePolygon>

<Polygon>

 <exterior>

  <LinearRing>

   <posList>…</posList>

  </LinearRing>

 </exterior>

</Polygon>

logically

equivalent

to

<Surface>

 <patches>

  <PolygonPatch>

   <exterior>

    <LinearRing>

     <posList>…</posList>

    </LinearRing>

   </exterior>

  </PolygonPatch>

 </patches>

</Surface>

logically

equivalent

to

Figure 2 — SimplePolygon encoding

gmlce:SimplePolygon

simply

  <element name=”SimplePolygon” 

   type=”gmlce:SimplePolygonType” 

   substitutionGroup=”gmlce:AbstractSimplePolygon”/> 
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   <element name=”AbstractSimplePolygon” type=”gml:AbstractSurfaceType” 

    substitutionGroup=”gml:AbstractSurface”/> 

  

  <complexType name=”SimplePolygonType”> 

    <complexContent> 

      <extension base=”gml:AbstractSurfaceType”> 

        <sequence> 

          <choice> 

            !"#$%"& '%()""*+,-./. '01)""*+,-.*(2$*(3&3.4 

              <element ref=”gml:pos”/> 

              <element ref=”gml:pointProperty”/> 

            </choice> 

            <element ref=”gml:posList”/> 

          </choice> 

        </sequence> 

      </extension> 

    </complexContent> 

  </complexType> 

 

7.4 SimpleRectangle

A gmlce:SimpleRectangle
Figure 3.

<SimpleRectangle>

 <posList>…</posList>

</SimpleRectangle>

<Surface>

 <patches>

  <Rectangle>

   <exterior>

    <LinearRing>

     <posList>…</posList>

    </LinearRing>

   </exterior>

  </Rectangle>

 </patches>

</Surface>

logically

equivalent

to

4 coordinates

(last does not repeat first)

Figure 3 — SimpleRectangle encoding

gmlce:SimpleRectangle

in its interior.

  <element name=”SimpleRectangle” type=”gmlce:SimpleRectangleType” 

substitutionGroup=”gmlce:AbstractSimplePolygon”/> 

  

  <complexType name=”SimpleRectangleType”> 

    <complexContent> 

      <extension base=”gml:AbstractSurfaceType”> 

        <sequence> 

          <choice> 

            <choice minOccurs=”4” maxOccurs=”4”> 

              <element ref=”gml:pos”/> 

              <element ref=”gml:pointProperty”/> 

            </choice> 

            <element ref=”gml:posList”/> 

          </choice> 

        </sequence> 

      </extension> 
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    </complexContent> 

  </complexType> 

 

7.5 SimpleTriangle

A gmlce:SimpleTriangle
Figure 4.

<SimpleTriangle>

 <posList>…</posList>

</SimpleTriangle>

<Surface>

 <patches>

  <Triangle>

   <exterior>

    <LinearRing>

     <posList>…</posList>

    </LinearRing>

   </exterior>

  </Triangle>

 </patches>

</Surface>

logically

equivalent

to

3 coordinates

(last does not repeat first)

Figure 4 — SimpleTriangle encoding

  <element name=”SimpleTriangle” type=”gmlce:SimpleTriangleType” 

substitutionGroup=”gmlce:AbstractSimplePolygon”/> 

  

  <complexType name=”SimpleTriangleType”> 

    <complexContent> 

      <extension base=”gml:AbstractSurfaceType”> 

        <sequence> 

          <choice> 

            <choice minOccurs=”3” maxOccurs=”3”> 

              <element ref=”gml:pos”/> 

              <element ref=”gml:pointProperty”/> 

            </choice> 

            <element ref=”gml:posList”/> 

          </choice> 

        </sequence> 

      </extension> 

    </complexContent> 

  </complexType> 

 !"#$%  

 !"#$%&'(")#%*+(,-!#%.!"#&(/01234441 

..5+56,"%01788)&99:::;<)%-!(5;-%89/%=9$+59>?'@949ABCD1E 

  <gml:posList>50 10 49 10 49.5 11</gml:posList> 

</gmlce:SimpleTriangle> 

 

7.6 SimpleArcString

A gmlce:SimpleArcString
equivalent gml:Curve with one or more gml:Arc segments. The schema element declaration and 

  <element name=”SimpleArcString” type=”gmlce:SimpleArcStringType” 

    substitutionGroup=”gmlce:AbstractSimpleArcString”/> 

  

  <element name=”AbstractSimpleArcString” type=”gml:AbstractCurveType” 

    substitutionGroup=”gml:AbstractCurve”/> 

  

  <complexType name=”SimpleArcStringType”> 

    <complexContent> 

      <extension base=”gml:AbstractCurveType”> 
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        <sequence> 

          <choice> 

            !"#$%"& '%()""*+,-./. '01)""*+,-.*(2$*(3&3.4 

              <element ref=”gml:pos”/> 

              <element ref=”gml:pointProperty”/> 

            </choice> 

            <element ref=”gml:posList”/> 

          </choice> 

        </sequence> 

        <attribute name=”interpolation” type=”gml:CurveInterpolationType” 

51&3-."%+"*60+7+"/8$%(9,.:4 

        <attribute name=”numArc” type=”integer”/> 

      </extension> 

    </complexContent> 

  </complexType> 

 

7.7 SimpleArc

A gmlce:SimpleArc
gml:Curve with a single gml:ArcString segment. See Figure 5.

<SimpleArc>

 <posList>…</posList>

</SimpleArc>

<Curve>

 <segments>

  <Arc>

   <posList>…</posList>

  </Arc>

 </segments>

</Curve>

logically

equivalent

to

3 coordinates

Figure 5 — SimpleArc encoding

  <element name=”SimpleArc” type=”gmlce:SimpleArcType” 

    substitutionGroup=”gmlce:AbstractSimpleArcString”/> 

  

  <complexType name=”SimpleArcType”> 

    <complexContent> 

      <extension base=”gml:AbstractCurveType”> 

        <sequence> 

          <choice> 

            <choice minOccurs=”3” maxOccurs=”3”> 

              <element ref=”gml:pos”/> 

              <element ref=”gml:pointProperty”/> 

            </choice> 

            <element ref=”gml:posList”/> 

          </choice> 

        </sequence> 

        <attribute name=”interpolation” type=”gml:CurveInterpolationType” 

 !"#$%&'(&)*+(,(&-./'012%34 

        !"##$%&'#( )"*(+,)'*-$., #/0(+,%)#(1($, 23(4+,5,67 

      </extension> 

    </complexContent> 

  </complexType> 

 

7.8 SimpleArcByCenterPoint

A gml:SimpleArcByCenterPoint
gml:Curve with a single gml:ArcByCenterPoint segment. As with the 

gml:ArcByCenterPoint
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  <element name=”SimpleArcByCenterPoint” type=”gmlce:SimpleArcByCenterPointType” 

    substitutionGroup=”gmlce:AbstractSimpleArcString”/> 

  

  <complexType name=”SimpleArcByCenterPointType”> 

    <complexContent> 

      <extension base=”gml:AbstractCurveType”> 

        <sequence> 

          <choice> 

            <choice> 

              <element ref=”gml:pos”/> 

              <element ref=”gml:pointProperty”/> 

            </choice> 

            <element ref=”gml:posList”/> 

          </choice> 

          !"#"$"%& %'$"()*'+,-.) &/0"()1$#23"%1&45/0")67 

          <element name=”startAngle” type=”gml:AngleType”/> 

          !"#"$"%& %'$"()"%+8%1#") &/0"()1$#28%1#"5/0")67 

        </sequence> 

        <attribute name=”interpolation” type=”gml:CurveInterpolationType” 

9:"+();,*;-#'*8*;<"%&"*=>,%&?,&4@'+,-.)67 

        !'&&*,A-&" %'$"()%-$8*;) &/0"(),%&"1"*) -."()*"B-,*"+) 9:"+()C)67 

      </extension> 

    </complexContent> 

  </complexType> 

 

gml:ArcByCentrePoint.

7.9 SimpleArcStringByBulge

A gmlce:SimpleArcStringByBulge
gml:Curve with one or more gml:ArcByBulge segments. The schema element 

  <element name=”SimpleArcStringByBulge” type=”gmlce:SimpleArcStringByBulgeType” 

    substitutionGroup=”gmlce:AbstractSimpleArcString”/> 

  

  <complexType name=”SimpleArcStringByBulgeType”> 

    <complexContent> 

      <extension base=”gml:AbstractCurveType”> 

        <sequence> 

          <choice> 

            !"#$%"& '%()""*+,-./. '01)""*+,-.*(2$*(3&3.4 

              <element ref=”gml:pos”/> 

              <element ref=”gml:pointProperty”/> 

            </choice> 

            <element ref=”gml:posList”/> 

          </choice> 

          !"#"$"%& %'$"()*+#,") &-."()/0+*#") $'1233+45()+%*0+%/"/)67 

          !"#"$"%& %'$"()%04$'#) &-."(),$#89"3&04:-.") $'1233+45()+%*0+%/"/)67 

        </sequence> 

        <attribute name=”interpolation” type=”gml:CurveInterpolationType” 

;1"/()3<43+#'4=43>?0<%&@<&AB+#,")67 

        <attribute name=”numArc” type=”integer”/> 

      </extension> 

    </complexContent> 

  </complexType> 

 

7.10 SimpleArcByBulge

A gml:SimpleArcByBulge
equivalent gml:Curve with one gml:ArcByBulge segment. The schema element declaration and 

  <element name=”SimpleArcByBulge” type=”gmlce:SimpleArcByBulgeType” 

    substitutionGroup=”gmlce:AbstractSimpleArcString”/> 

  

  <complexType name=”SimpleArcByBulgeType”> 

    <complexContent> 
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      <extension base=”gml:AbstractCurveType”> 

        <sequence> 

          <choice> 

            <choice minOccurs=”2” maxOccurs=”2”> 

              <element ref=”gml:pos”/> 

              <element ref=”gml:pointProperty”/> 

            </choice> 

            <element ref=”gml:posList”/> 

          </choice> 

          !"#"$"%& %'$"()*+#,") &-."()/0+*#") $'1233+45()+%*0+%/"/)67 

          !"#"$"%& %'$"()%04$'#) &-."(),$#89"3&04:-.") $'1233+45()+%*0+%/"/)67 

        </sequence> 

        <attribute name=”interpolation” type=”gml:CurveInterpolationType” 

;1"/()3<43+#'4=43>?0<%&@<&AB+#,")67 

        !'&&4<*+&" %'$"()%+$=43) &-."()<%&","4) ;1"/()C)67 

      </extension> 

    </complexContent> 

  </complexType> 

 

7.11 SimpleCircle

A gmlce:SimpleCircle
gml:Curve with a single gml:Circle segment. See Figure 6.

<SimpleCircle>

 <posList>…</posList>

</SimpleCircle>

<Curve>

 <segments>

  <Circle>

   <posList>…</posList>

  </Circle>

 </segments>

</Curve>

logically

equivalent

to

3 coordinates

Figure 6 — SimpleCircle encoding

Consistent with gml:Circle, a gmlce:SimpleCircle is an arc whose ends coincide to form a 
simple closed loop. The three control points shall be distinct non-co-linear points for the circle to be 

point is encountered.

  <element name=”SimpleCircle” type=”gmlce:SimpleArcType” 

    substitutionGroup=”gmlce:AbstractSimpleArcString”/> 

 

7.12 SimpleCircleByCenterPoint

A gmlce:SimpleCircleByCenterPoint
gml:Curve with a single gml:CircleByCenterPoint segment. As with 

the gml:CircleByCenterPoint

  <element name=”SimpleCircleByCenterPoint” 

   type=”gmlce:SimpleArcByCenterPointType” 

   substitutionGroup=”gmlce:AbstractSimpleArcString”/> 
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7.13 SimpleMultiPoint

gmlce:SimpleMultiPoint

GM_MultiPoint (see ISO 19107:2003, 6.5.4). A gmlce:SimpleMultiPoint consists of a list of 
DirectPositions.

<complexType name=”SimpleMultiPointType”> 

  <complexContent> 

    <extension base=”gml:AbstractGeometricAggregateType”> 

      <sequence> 

        <element ref=”gml:posList”/> 

      </sequence> 

    </extension> 

  </complexContent> 

</complexType> 

  

<element name=”SimpleMultiPoint” type=”gmlce:SimpleMultiPointType” 

substitutionGroup=”gml:AbstractGeometricAggregate” /> 

 

7.14 MultiPointPropertyType

<complexType name=”MultiPointPropertyType”> 

  <choice minOccurs=”0”> 

    <element ref=”gml:MultiPoint”/> 

    <element ref=”gmlce:SimpleMultiPoint”/> 

  </choice> 

  <attributeGroup ref=”gml:AssociationAttributeGroup”/> 

  <attributeGroup ref=”gml:OwnershipAttributeGroup”/> 

</complexType> 

 

7.15 Requirements class

Table 4

Requirements Class

http://www.opengis.net/spec/GML/3.3/req/ce

 !"#$%&%'($ Data instance

Name )*+(!,%&-$*+$%"'&./,*01/#

2$($/0$/,' http://www.opengis.net/doc/IS/GML/3.2/clause/2.4

Requirement http://www.opengis.net/spec/GML/3.3/req/ce/valid

3/'&456&/*0$&78*9$&,*/%$/%&+*0$:&19&9($,1;1$0&<91/#&9,8$+!&,*+(*/$/%9&1/&%8$&http://www.
opengis.net/gml/3.3/ce schema SHALL be well-formed and valid.

7.16 Conformance

Table 5&9($,1;1$9&%8$&,*/=*"+!/,$&,:!99&>)*+(!,%&-$*+$%"'&./,*01/#?@
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