


«Feature»
_CityObject

+creationDate[0..1] : xs:date
+terminationDate[0..1] : xs:date

ExternalReference
+informationSystem[0..1] : xs:anyURI

*
*

ExternalReference
«Feature»
CityModel

«Feature»
ReliefFeature

+loD[1] : xs:nonNegativeInteger

«Feature»
_TransportationObject

«Feature»
CityFurniture

«Feature»
_WaterBodies

«Feature»
_Site

«Feature»
_AbstractBuilding

Last update: 22/02/06

* *

CityModelMember

«Feature»
_VegetationObject

«Feature»
GenericCityObject

«Feature»CityObjectGroup«Feature»
LandUse

«Feature»
gml::_Feature

+name[0..*] : CodeType

«Feature»
gml::_FeatureCollection

CodeType
+name[1] : xs:string
+codeSpace[0..1] : xs:anyURI

«Union»
ExternalObjectReference
+name : xs:string
+uri : xs:anyURI

ExternalObjectReference



«Feature»
_AbstractBuilding

+function[*] : BuildingFunctionType
+yearOfConstruction[0..1] : xs:gYear
+roofType[0..1] : RoofTypeType
+measuredHeight[0..1] : gml:LengthType
+storeysBelowGround[0..1] : xs:nonNegativeInteger
+storeysAboveGround[0..1] : xs:nonNegativeInteger
+storeyHeightsBelowGround[0..1] : gml:MeasureOrNullListType
+storeyHeightsAboveGround[0..1] : gml:MeasureOrNullListType

«Feature»
_Site

«Feature»
_CityObject

+creationDate[0..1] : xs:date
+terminationDate[0..1] : xs:date

*

*LoDXSolidGeometry,  X Є [1,..,4]

«Feature»
Room

+function[0..1] : RoomFunctionType
*
interiorRoomProperty

«Feature»
BuildingFurniture

+function[0..1] : BuildingFurnitureFunctionType

*

innerFurniture

«Feature»
BuildingInstallation

+function[0..1] : BuildingInstallationFunctionType

*

outerBuildingInstallation
*

innerInstallation

«Feature»
_BoundarySurface

*

boundedBy

«Feature»
_Opening

* has

«Feature»
Door

+address[*] : Address

«Feature»
Window

«Feature»
CeilingSurface

«Feature»
InnerWallSurface

«Feature»
FloorSurface

«Feature»
RoofSurface

«Feature»
WallSurface

«Feature»
GroundSurface

«Feature»
ClosureSurface

*

boundedBy

*
*

LoDXSurfaceGeometry,  X Є [2,..,4]

*

*

LoDXCurveGeometry,  X Є [2,..,4]

*

*loDXTerrainIntersection,  X Є [1,..,4]

*

*

LoDXSurfaceGeometry,  X Є [2,..,4]

*

*

LodDXGeometry,  X Є [2,..,4]

*

*

LoD4Geometry

LoD 1 - 4

LoD 2 - 4

LoD 3 - 4

LoD 4

LoDXGeometry, X Є {m,..,n}

Relation LoDXGeometry exists for 
each LoD X in the interval [m,..n], i.e. LoD m to LoD n

Legend

*

*

LoD4-Geometry

*

*

LoDXSurfaceGeometry,  X Є [3,4]

«Geometry»gml::_Solid

«Geometry»
gml::_Geometry

LoD membership 
of classes

«Geometry»
gml::_Surface

«Geometry»
gml::_Curve

*

*LoDXMultiSurfaceGeometry,  X Є [1,..,4]

*

*

LoD4MultiSurfaceGeometry
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«Feature»
_AbstractBuilding

+function[*] : BuildingFunctionType
+yearOfConstruction[0..1] : xs:gYear
+roofType[0..1] : RoofTypeType
+measuredHeight[0..1] : gml:LengthType
+storeysBelowGround[0..1] : xs:nonNegativeInteger
+storeysAboveGround[0..1] : xs:nonNegativeInteger
+storeyHeightsBelowGround[0..1] : gml:MeasureOrNullListType
+storeyHeightsAboveGround[0..1] : gml:MeasureOrNullListType

«Feature»
_CityObject

+creationDate[0..1] : xs:date
+terminationDate[0..1] : xs:date

«Feature»
_Site

«Feature»
Building

«Feature»
BuildingPart*

Address
+street[1] : xs:string
+houseno[1] : xs:string
+zipCode[1] : xs:string
+city[1] : xs:string
+country[0..1] : xs:string

*

*

ReferencePoint

**Address

ExternalReference
+informationSystem[0..1] : xs:anyURI

*
*

ExternalReference«Feature»
CityModel

1..*

*

«Geometry»
gml::Point

+position[1] : gml:DirectPosition

Last update: 25/08/05

«Union»
ExternalObjectReference
+name : xs:string
+uri : xs:anyURI

ExternalObjectReference



«Feature»
Road

«Feature»
Railway

«Feature»
Square

«Feature»
AuxillaryTrafficArea

+function[0..*] : TrafficAreaFunctionType
+surfaceMaterial[0..1] : SurfaceMaterialType

«Feature»
TrafficArea

+usage[0..*] : TrafficAreaUsageType
+function[0..*] : TrafficAreaFunctionType
+surfaceMaterial[0..1] : SurfaceMaterialType

«Feature»
TransportationComplex

+function[0..*] : TransportationComplexFunctionType

«Feature»
Track

«Feature»
_TransportationObject

«Feature»
_CityObject

+creationDate[0..1] : xs:date
+terminationDate[0..1] : xs:date

*

1..*

*

«Geometry»
gml::_Surface

*

1..*

LoDXGeometry, X in [2,..,4]

*

1..*LoDXGeometry, X in [2,..,4]

Last update: 15/10/05

LoD 0 - 4

LoD 2 - 4

LoDXGeometry, X Є {m,..,n}

Relation LoDXGeometry exists for 
each LoD X in the interval [m,..n], i.e. LoD m to LoD n

Legend LoD membership 
of classes

*

*

LoDXGeometry, X in [0,..,4]

«Geometry»
gml::GeometricComplex

*

*

LoD0NetworkGeometry

«ExternalCodeList»
UsageType

«ExternalCodeList»
TransportationComplexFunctionType

«ExternalCodeList»
SurfaceMaterialType

«ExternalCodeList»
TrafficAreaUsageType

«ExternalCodeList»
TrafficAreaFunctionType



Last update: 10/12/05

«Feature»
_CityObject

+creationDate[0..1] : xs:date
+terminationDate[0..1] : xs:date

«Feature»
WaterBody

+type[0..1] : WaterBodyType

«Feature»
ClosureSurface

«Feature»
GroundSurface

«Feature»
WaterSurface

+waterLevel[0..1] : WaterLevelType

«Feature»
_WaterObject

«ExternalCodeList»
WaterLevelType

«Geometry»
gml::_Solid

«Geometry»
gml::_Surface

LoDXGeometry, X in [2,..,4]

*

*

LoDXSolidGeometry, X in [1,..,4]

*

0..1

boundedBy

*

*

boundedBy
*

*

boundedBy

*

*LoDXGeometry, X in {2,..,4} *

* LoDXGeometry, X in [2,..,4]

LoDXGeometry, X Є [m,..,n]

Relation LoDXGeometry exists for 
each LoD X in the interval [m,..n], i.e. LoD m to LoD n

Legend

«Geometry»
gml::MultiCurve

*

*

LoDXCurveGeometry, X in [0,1]

«ExternalCodeList»
WaterBodyType

Surface

*

*

LoD1Geometry

WaterSurface: 
mandatory in LoD 2 - 4



«Feature»
_CityObject

+creationDate : xs:date
+terminationDate : xs:date

«Feature»
PlantCover/Biotope

+type[1] : PlantCoverTypeType
+averagePlantHeight[0..1] : gml:LengthType

«Feature»
SolitaryVegetationObject

+plantType[0..1] : PlantTypeType
+species[0..1] : SpeciesType
+height[0..1] : gml:LengthType
+trunkDiameter[0..1] : gml:LengthType
+crownDiameter[0..1] : gml:LengthType

«Geometry»
_Solid

«Geometry»
_Surface

*

0..1

LoDXBoxGeometry, X in 1..2

* 0..1

LoDGeometry, X in 1..4

Last update: 22/02/06

ImplicitGeometry
+transformation[0..1] : Matrix
+ReferenceToLibraryObject[0..1] : xs:anyURI
+ReferencePoint[1] : gml:Point

*

*

LoDXImplicitRepresentation, X in 1..4

*

*

LoDXExplicitGeometry, X in 1..4

«Geometry»
gml::_Geometry

LoDXGeometry, X Є {m,..,n}

Relation LoDXGeometry exists for 
each LoD X in the interval [m,..n], i.e. LoD m to LoD n

Legend

_VegetationObject

«ExternalCodeList»
PlantCoverTypeType

«ExternalCodeList»
PlantTypeType

«ExternalCodeList»
SpeciesType



«Feature»
TopLevelFeatures::_CityObject
+creationDate : xs:date
+terminationDate : xs:date

«Feature»
LandUse

+type : LandUseTypeType

«Geometry»
gml::_Surface

1..* *

LoDXGeometry, X Є {0..4}

Geometry must be 3-D

Last update: 05/01/06

LoDXGeometry, X Є {m,..,n}

Relation LoDXGeometry exists for 
each LoD X in the interval [m,..n], i.e. LoD m to LoD n

Legend

«ExternalCodeList»
LandUseTypeType



«Feature»
ReliefFeature

+loD[1] : xs:nonNegativeInteger

«Feature»
_ReliefComponent

+loD[1] : xs:nonNegativeInteger

1*

«Feature»
TINRelief

«Feature»
BreaklineRelief

«Feature»
MasspointRelief

gml::RectifiedGridCoverage

«Geometry»
gml::Polygon

* 0..1

Extent

«Feature»
RasterRelief

*

1

GridProperty

«Geometry»
gml::_Curve

«Geometry»
gml::Point

+position[1] : gml:DirectPosition

«Geometry»gml::TIN
+maxLength[0..1] : gml:LengthType
+breakLines[0..1] : gml:LineStringArray
+stoppLines[0..1] : gml:LineStringArray
+controlPoints[0..1] : gml:posList

«Geometry»
gml::Triangle

*

1

TinProperty

*

*

TriangleProperty

*

1..*

PointProperty *

1..*

CurveProperty

«Feature»
_CityObject

+creationDate : xs:date
+terminationDate : xs:date

LoDXRelief, X Є [m,..,n]

Relation LoDXRelief exists for 
each LoD X in the intrerval [m,..n] i.e. LoD m to LoD n

Legend

Last update: 25/08/05

«Geometry»
gml::TriangulatedSurface



«Feature»
CityObjectGroup

+function[0..*] : GroupFunctionType
+class[0..*] : GroupClassType

«Feature»
_CityObject

+creationDate[0..1] : xs:date
+terminationDate[0..1] : xs:date

Role
+roleName[1] : String

0..*

1..*

«Geometry»
gml::_Geometry

0..1 *

Geometry

Last update: 25/08/05

«ExternalCodeList»
GroupFunctionType

«ExternalCodeList»
GroupClassType



«Feature»
TopLevelFeatures::_CityObject
+creationDate : xs:date
+terminationDate : xs:date

Last update: 22/02/06

GenericAttribute
+name : xs:string*

*

Attribute

«Feature»
GenericCityObject

+function : GenericCityObjectFunctionType
+class : GenericCityObjectClassType

«Geometry»
gml::_Geometry

StringAttribute
+value : xs:string

IntAttribute
+value : int

RealAttribute
+value : double

URIAttribute
+value : xs:anyURI

*

*

LoDXGeometry, X in 0..4

0..*

0..*

Generalization

LoDXGeometry, X Є {m,..,n}

Relation LoDXGeometry exists for 
each LoD X in the interval [m,..n], i.e. LoD m to LoD n

Legend

DateAttribute
+value : xs:date

«ExternalCodeList»
GenericCityObjectFunctionType

«ExternalCodeList»
GenericCityObjectClassType

ImplicitGeometry
+mimeType[0..1] : MimeTypeType
+referenceToLibraryObject[0..1] : xs:anyURI
+transformation[0..1] : MatrixType
+referencePoint[1] : gml:Point

*

0..1

LoDXImplicitRepresentation, X in 1..4

*

*loDXTerrainIntersection,  X Є [1,..,4]
«Geometry»
gml:_Curve



«Feature»
_CityObject

+creationDate[0..1] : xs:date
+terminationDate[0..1] : xs:date

«Feature»
CityFurniture

+function[0..1] : FurnitureFunction
+type[0..1] : FurnitureType
+height[0..1] : gml:LengthType
+diameter[0..1] : gml:LengthType

ImplicitGeometry
+mimeType[0..1] : MimeTypeType
+referenceToLibraryObject[0..1] : xs:anyURI
+transformation[0..1] : MatrixType
+referencePoint[1] : gml:Point

*

*

LoDXImplicitRepresentation, X in 1..4

*

*

LoDXExplicitGeometry, X in 1..4

«Geometry»
_Geometry

LoDXGeometry, X Є {m,..,n}

Relation LoDXGeometry exists for 
each LoD X in the interval [m,..n], i.e. LoD m to LoD n

Legend

«ExternalCodeList»
FurnitureFunction

MatrixType
+field[16] : double

«ExternalCodeList»
MimeTypeType

«ExternalCodeList»
FurnitureType

Last update: 22/02/06



«Geometry»
gml::_Geometry

«Geometry»
gml::Point

+position[1] : gml:DirectPosition

«Geometry»
gml::_Curve

«Geometry»
gml::_Surface

«Geometry»
gml::_Solid

«Geometry»
gml::CompositeSolid

«Geometry»
gml::Solid

gml::CompositeSurface gml::Surface «Geometry»
gml::Polygon

Material
+shininess[0..1] : double
+transparency[0..1] : double
+specularColor[0..1] : Color
+diffuseColor[0..1] : Color
+emissiveColor[0..1] : Color

SimpleTexture
+textureMap[1] : anyURI
+textureCoordinates[0..1] : DoubleList
+repeat[0..1] : boolean
+type[1] : TextureType

_Appearance

gml::OrientableSurface
+orientation : sign

gml::CompositeCurve gml::LineString
+position[2..*] : gml:DirectPosition

«Geometry»
gml::Triangle

«Geometry»
gml::_GeometricPrimitive

«Geometry»gml::TIN
+maxLength[0..1] : gml:LengthType
+breakLines[0..1] : gml:LineStringArray
+stoppLines[0..1] : gml:LineStringArray
+controlPoints[0..1] : gml:posList

«Geometry»
gml::TriangulatedSurface

«Geometry»
gml::SurfacePatch

+solidMember

1..*

0..1

+surfaceMember

1..*

0..1

+curveMember

1..*

0..1

+baseSurface

1

1

0..1
+exterior 1 1

+patches1..*

«Geometry»gml::_Ring

«Geometry»gml::LinearRing
+position[4..*] : gml:DirectPosition

1

0..*
*

+exterior

1

*

+exterior1

*

+interior

0..*

TexturedSurface

1..*
+appearanceProperty0..2

Color
+red[1] : double
+green[1] : double
+blue[1] : double

«Codelist»
TextureType
+typical
+specific
+unknown

«Geometry»
Rectangle

*

+exterior

1

Last update: 25/08/05



History:

060216: Diagram TopLevelFeatures: ExternalObjectReference added
060222: Furniture changed to CityFurniture
060222: Multiplicity oc CityModelMember changed
060222: Types changed to more precise gml or xs data types
060222: Stereotype ExternalCodeList introduced, used for Dictionary Attributes 
060222: Implicit Geometry added to CityFurnitures and Generic City Objects
060222: Terrain Intersection Curve added to Generic City Objects (for modelling Tunnels, Bridges)



«Feature»
BuildingComplex

*

0..1
MainBuilding

Discussion Issues:
- there are no specific GML3 classes for the representation 
of linear networks. GML 3 Topology is very complex and  
is not used by CityGML up to now. Thus the representation 
by Geometric Complexes is used, which has to be 
restricted to linear networks by constraints. 

- the model does not allow for aggregations 
between different LoD, for example to aggregate
a pedestrian and a bycicle path in LoD3 to 
a single Traffic Area in LoD2. This kind of modelling
requires the definition of relations between objects 
in different LoD, which have not been considered yet.

Übersetzungen:
Vegetation: Plant Cover
Wuchsform: Plant Type
Art: Species

in future versions:

Subclasses of WaterBody:
Ocean, StagnantWater, RunningWater

direction of flow, Gewässerstationierungslinie (auch bei Straßen)

schiffbarkeit



«Geometry»
_Geometry

«Geometry»
_Solid

«Geometry»
_Surface

«Geometry»
_Curve

«Geometry»
Polygon

«Geometry»
Point

+position : gml:DirectPosition

«Geometry»TIN
+maxLength : gml:LengthType
+breakLines : gml:LineStringArray
+stoppLines : gml:LineStringArray
+controlPoints : gml:posList

«Geometry»
Triangle

«Geometry»
_GeometricPrimitive

Surface

«Geometry»
CompositeSolid

«Geometry»
Solid «Geometry»

TriangulatedSurface

CompositeSurface

«Geometry»SurfacePatch

«Geometry»
LinearRing

«Geometry»
GeometricComplex

«Geometry»
MultiCurve

Matrix
«Feature»

_FeatureCollection

«Feature»
_Feature

+name : CodeType

CodeType
+name : xs:string
+codeSpace : xs:anyURI



«ExternalCodeList»
BuildingFunctionType

«ExternalCodeList»
RoofTypeType

«ExternalCodeList»
RoomFunctionType

«ExternalCodeList»
BuildingFurnitureFunctionType

«ExternalCodeList»
BuildingInstallationFunctionType


