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Annex D 
(informative) 

 
Imported Types 

This annex lists definitions for feature types, data types, enumerations and code lists that are defined 
in other documents. The annex is purely informative and should help the reader understand the 
feature catalogues presented in sections 5.2.2, 5.2.3, 5.2.4, 5.2.5, 5.2.6 and 5.2.7. For the normative 
documentation of these types, see the references in sections 5.x.2.1 to 5.x.2.3. 

D.1 Spatial object types 

D.1.1 CrossReference 

CrossReference 

  Definition: Represents a reference between two elements in the same network.  
  Description: The cross reference may represent the case where two elements are different 

representations of the same spatial object. 

  Status: Proposed 
  Stereotypes: «featureType» 

 

Association role: element 

  Value type: NetworkElement 
  Definition: The cross referenced elements 
  Multiplicity: 2 

 

D.1.2 GeneralisedLink 

GeneralisedLink (abstract)  

  Subtype of: NetworkElement 
  Definition: Abstract base type representing a linear network element that may be used as a 

target in linear referencing.  
  Status: Proposed 
  Stereotypes: «featureType» 

 

D.1.3 GradeSeparatedCrossing 

GradeSeparatedCrossing 

  Subtype of: NetworkElement 
  Definition: Indicator which of two or more intersecting elements is/are above and which 

is/are below, to be used if elevation coordinates are not present or cannot be 
trusted.  

  Description: NOTE 1 In most cases, the number of elements will be two. 
 
NOTE 2 In the normal case this is when elements intersect in the x/y-plane when 
the z coordinate is not present or is not accurate enough. 

  Status: Proposed 
  Stereotypes: «featureType» 

 

Association role: element 

  Value type: Link 
  Definition:  
  Multiplicity: 2..* 

 



D.1.4 Link 

Link (abstract)  

  Subtype of: GeneralisedLink 
  Definition: Curvilinear network element that connects two positions and represents a 

homogeneous path in the network. The connected positions may be represented 
as nodes.  

  Status: Proposed 
  Stereotypes: «featureType» 

 

Attribute: centrelineGeometry 

  Value type: GM_Curve 
  Definition: The geometry that represents the centreline of the link.  
  Multiplicity: 1 

 

Attribute: fictitious 

  Value type: Boolean 
  Definition: Indicator that the centreline geometry of the link is a straight line with no 

intermediate control points – unless the straight line represents the geography in 
the resolution of the dataset appropriately.  

  Multiplicity: 1 
 

Association role: endNode 

  Value type: Node 
  Definition: The optional end node for this link. The end node may be the same instance as 

the start node.  
  Multiplicity: 0..1 

 

Association role: startNode 

  Value type: Node 
  Definition: The optional start node for this link. 
  Multiplicity: 0..1 

 

D.1.5 LinkSequence 

LinkSequence (abstract)  

  Subtype of: GeneralisedLink 
  Definition: A network element which represents a continuous path in the network without 

any branches. The element has a defined beginning and end and every position 
on the link sequence is identifiable with one single parameter such as length.  

  Description: EXAMPLE A link sequence may represent a route. 

  Status: Proposed 
  Stereotypes: «featureType» 

 

Attribute: link 

  Value type: DirectedLink 
  Definition: The ordered collection of directed links that constitute the link sequence.  
  Multiplicity: 1..* 
  Collection 

Constraints: 
ordered 

 

D.1.6 LinkSet 

LinkSet (abstract)  

  Subtype of: NetworkElement 
  Definition: A collection of link sequences and/or individual links that has a specific function 

or significance in a network.  



LinkSet (abstract)  

  Description: NOTE This spatial object type supports the aggregation of links to form objects 
with branches, loops, parallel sequences of links, gaps, etc. 
 
EXAMPLE A dual carriageway road, as a collection of the two link sequences 
that represent each carriageway. 

  Status: Proposed 
  Stereotypes: «featureType» 

 

Association role: link 

  Value type: GeneralisedLink 
  Definition:  
  Multiplicity: 1..* 

 

D.1.7 Network 

Network 

  Definition: A network is a collection of network elements.  
  Description: The reason for collecting certain elements in a certain network may vary (e.g. 

connected elements for the same mode of transport) 

  Status: Proposed 
  Stereotypes: «featureType» 

 

Attribute: geographicalName 

  Value type: GeographicalName 
  Definition: Geographical name for this network.  
  Multiplicity: 0..* 
  Stereotypes: «voidable» 

 

Association role: elements 

  Value type: NetworkElement 
  Definition: The collection of elements that constitutres the network.  
  Multiplicity: 0..* 

 

D.1.8 NetworkArea 

NetworkArea (abstract)  

  Subtype of: NetworkElement 
  Definition: A 2-dimensional element in a network.  
  Status: Proposed 
  Stereotypes: «featureType» 

 

Attribute: geometry 

  Value type: GM_Surface 
  Definition: Represents the geometric properties of the area 
  Multiplicity: 1 

 

D.1.9 NetworkConnection 

NetworkConnection 

  Subtype of: NetworkElement 
  Definition: Represents a logical connection between two or more network elements in 

different networks.  
  Description: In the case where the networks are in different spatial data sets, a network 

connection object may exist in both data sets. 

  Status: Proposed 
  Stereotypes: «featureType» 

 

Attribute: type 



NetworkConnection 

  Value type: ConnectionTypeValue 
  Definition: Categorisation of the network connection. 
  Multiplicity: 1 
  Stereotypes: «voidable» 

 

Association role: element 

  Value type: NetworkElement 
  Definition: Network elements in different networks  
  Multiplicity: 2..* 

 

Constraint: Elements in different networks 

  Natural 
language: 

All elements have to be in different networks  

  OCL: inv: element->forAll( e1, e2 | e1<>e2 implies e1.inNetwork-
>excludesAll(e2.inNetwork) )  

 

D.1.10 NetworkElement 

NetworkElement (abstract)  

  Definition: Abstract base type representing an element in a network. Every element in a 
network provides some function that is of interest in the network.  

  Status: Proposed 
  Stereotypes: «featureType» 

 

Attribute: beginLifespanVersion 

  Value type: DateTime 
  Definition: Date and time at which this version of the network element was inserted or 

changed in the spatial data set. 
  Multiplicity: 1 
  Stereotypes: «lifeCycleInfo,voidable» 

 

Attribute: inspireId 

  Value type: Identifier 
  Definition: External object identifier of the network element.  
  Description: NOTE An external object identifier is a unique object identifier published by the 

responsible body, which may be used by external applications to reference the 
spatial object. The identifier is an identifier of the spatial object, not an identifier 
of the real-world phenomenon. 

  Multiplicity: 0..1 
 

Attribute: endLifespanVersion 

  Value type: DateTime 
  Definition: Date and time at which this version of the network element was superseded or 

retired in the spatial data set. 
  Multiplicity: 0..1 
  Stereotypes: «lifeCycleInfo,voidable» 

 

Association role: inNetwork 

  Value type: Network 
  Definition: The networks in which a network element is a member. 
  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

D.1.11 NetworkProperty 

NetworkProperty (abstract)  

  Definition: Abstract base type representing phenomena located at or along a network 
element. This base type provides general properties to associate the network-
related phenomena (network properties) with the network elements.  



NetworkProperty (abstract)  

  Description: In the simplest case (NetworkReference), the network property applies to the 
whole network element. In the case of a Link, the spatial reference may be 
restricted to part of the Link by using a linear reference. ISO/TC 211 is currently 
in the early stages of developing a standard for Linear Referencing (ISO 19148). 
A simple mechanism to express linear references is provided in this version of 
the network model; it is expected that the model will be extended once ISO 
19148 is stable. The current simple model requires for all linear references two 
expressions representing a distance from the start of the Link along its curve 
geometry. The network property applies to the part of the Link between 
fromPosition and toPosition. 

  Status: Proposed 
  Stereotypes: «featureType» 

 

Attribute: networkRef 

  Value type: NetworkReference 
  Definition: Spatial reference of the network-related property.  
  Description: This attribute provides an indirect spatial reference based on a reference to an 

element of an underlying network. See the chapter on Object Referencing in the 
Generic Conceptual Model for a discussion on modelling object references. 

  Multiplicity: 1..* 
  Stereotypes: «voidable» 

 

Attribute: inspireId 

  Value type: Identifier 
  Definition: External object identifier of the network property.  
  Description: NOTE An external object identifier is a unique object identifier published by the 

responsible body, which may be used by external applications to reference the 
spatial object. The identifier is an identifier of the spatial object, not an identifier 
of the real-world phenomenon. 

  Multiplicity: 0..1 
 

Attribute: beginLifespanVersion 

  Value type: DateTime 
  Definition: Date and time at which this version of the network element was inserted or 

changed in the spatial data set.  
  Multiplicity: 1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

Attribute: endLifespanVersion 

  Value type: DateTime 
  Definition: Date and time at which this version of the network element was superseded or 

retired in the spatial data set.  
  Multiplicity: 0..1 
  Stereotypes: «voidable,lifeCycleInfo» 

 

D.1.12 Node 

Node (abstract)  

  Subtype of: NetworkElement 
  Definition: Represents a significant position in the network that always occurs at the 

beginning or the end of a link.  
  Description: NOTE if a topological representation of the network is used the road node is 

either a topological connection between two or more links or the termination of a 
ink. If a geometric representation of the network is used road nodes are 
represented by points or alternatively another geometric shape. [EuroRoadS] 

  Status: Proposed 
  Stereotypes: «featureType» 

 

Attribute: geometry 



Node (abstract)  

  Value type: GM_Point 
  Definition: The location of the node.  
  Multiplicity: 1 

 

Association role: spokeEnd 

  Value type: Link 
  Definition: The links that enter the node.  
  Description: NOTE In the INSPIRE context, this spoke property is to be published when this 

information is published in current exchange formats of the data set. 

  Multiplicity: 0..* 
  Stereotypes: «voidable» 

 

Association role: spokeStart 

  Value type: Link 
  Definition: The links that leave the node.  
  Description: NOTE In the INSPIRE context, this spoke property is to be published when this 

information is published in current exchange formats of the data set. 

  Multiplicity: 0..* 
  Stereotypes: «voidable» 

 

D.2 Data types 

D.2.1 DirectedLink 

DirectedLink 

  Definition: A link either in its positive or negative direction.  
  Status: Proposed 
  Stereotypes: «dataType» 

 

Attribute: direction 

  Value type: Sign 
  Definition: Indicates if the directed link agrees (positive) or disagrees (negative) with the 

positive direction of the link.  
  Multiplicity: 1 

 

Association role: link 

  Value type: Link 
  Definition: The link 
  Multiplicity: 1 

 

D.2.2 LinkReference 

LinkReference 

  Subtype of: NetworkReference 
  Definition: A network reference to a linear network element.  
  Status: Proposed 
  Stereotypes: «dataType» 

 

Attribute: applicableDirection 

  Value type: LinkDirectionValue 
  Definition: The directions of the generalised link to which the reference applies. In cases 

where a property does not apply to a direction along a link, but represents a 
phenomenon along a link, “inDirection” refers to the right side in the of the link.  

  Description: EXAMPLE A speed limit is a property that applies to a direction of the link (or 
both directions) while a house number is a phenomenon along a link. 

  Multiplicity: 1 
  Stereotypes: «voidable» 

 



LinkReference 

Constraint: Linear reference targets must be linear network elements 

  Natural 
language: 

Linear reference targets must be linear network elements. I.e., if linear 
referencing is used or direction is relevant, the target of the network reference 
shall be a link or a link sequence. 

  OCL: inv: element.oclIsKindOf(GeneralisedLink)  
 

D.2.3 NetworkReference 

NetworkReference 

  Definition: A network reference to a network element. 
  Status: Proposed 
  Stereotypes: «dataType» 

 

Association role: element 

  Value type: NetworkElement 
  Definition:  
  Multiplicity: 1 
  Stereotypes: «version» 

 

D.2.4 SimpleLinearReference 

SimpleLinearReference 

  Subtype of: LinkReference 
  Definition: A network reference that is restricted to part of a linear network element. The 

part is the part of the network element between the position along the network 
element between fromPosition and toPosition.  

  Status: Proposed 
  Stereotypes: «dataType» 

 

Attribute: fromPosition 

  Value type: Length 
  Definition: The start position of the linear element, expressed as the distance from the start 

of the linear network element along its curve geometry.  
  Multiplicity: 1 

 

Attribute: toPosition 

  Value type: Length 
  Definition: The end position of the linear element, expressed as the distance from the start 

of the linear network element along its curve geometry.  
  Multiplicity: 1 

 

Attribute: offset 

  Value type: Length 
  Definition: An offset from the centerline geometry of the generalised link, where applicable; 

a positive offset is to the right in the direction of the link, a negative offset is to 
the left.  

  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

D.2.5 SimplePointReference 

SimplePointReference 

  Subtype of: LinkReference 
  Definition: A network reference that is restricted to a point on a linear network element. The 

point is the location on the network element at the position atPosition along the 
network.  

  Status: Proposed 
  Stereotypes: «dataType» 

 



SimplePointReference 

Attribute: atPosition 

  Value type: Length 
  Definition: Position of the point, expressed as the distance from the start of the linear 

network element along its curve geometry.  
  Multiplicity: 1 

 

Attribute: offset 

  Value type: Length 
  Definition: An offset from the centerline geometry of the generalised link, where applicable; 

a positive offset is to the right in the direction of the link, a negative offset is to 
the left.  

  Multiplicity: 0..1 
  Stereotypes: «voidable» 

 

D.3 Enumerations and code lists 

D.3.1 ConnectionTypeValue 

ConnectionTypeValue 

  Definition: Types of connections between different networks. 
  Status: Proposed 
  Stereotypes: «codeList» 
  Governance: Centrally managed in INSPIRE code list register. URN: urn:x-

inspire:def:codeList:INSPIRE:ConnectionTypeValue 
 

Value: crossBorderConnected 

  Definition: Connection between two network elements in different networks of the same 
type, but in adjacent areas. The referenced network elements represent the 
different, but spatially connected real-world phenomena. 

 

Value: intermodal 

  Definition: Connection between two network elements in different transport networks that 
use a different transport mode. The connection represents a possibility for the 
transported media (people, goods, etc) to change from one transport mode to 
another.  

 

Value: crossBorderIdentical 

  Definition: Connection between two network elements in different networks of the same 
type, but in adjacent areas. The referenced network elements represent the 
same real-world phenomena. 

 

D.3.2 LinkDirectionValue 

LinkDirectionValue 

  Definition: List of values for directions relative to a link 
  Status: Proposed 
  Stereotypes: «codeList» 
  Governance: Centrally managed in INSPIRE code list register. URN: urn:x-

inspire:def:codeList:INSPIRE:LinkDirectionValue 
 

Value: bothDirections 

  Definition: In both directions.  
 

Value: inDirection 

  Definition: In direction of the link.  
 

Value: inOppositeDirection 

  Definition: In the opposite direction of the link.  
 

 



Annex E 
(informative) 

 
 

Supplementary Information regarding alternative representations of 
network objects 

E.1 Alternative Representations 
This section describes the three main forms of road, rail and water transport network representation. 
The model supports Physical (topographic) and centreline representations.  
 

 
Figure C1-1. Alternative transport network Representations 

 
In the above Figure B1-1 the road is represented in three forms: 
 

a) Physical (topographic) extents. The lines shown in red above (ie edges of area objects) 
normally represent the extent of the surface of the highway, (or banks of the river at a given 
time of year e.g. winter water level). The area is normally segmented into several sub units 
(not shown on this sketch) where their aggregation will define the full extent of the road or 
river. Narrow sections will often be represented by a single line.  

 
This network can only be inferred since there is no knowledge of which objects connect in 
any ordered sequence or state (though this could be achieved if required – it is not covered 
on this version of the specification. Similar approaches are applicable to road, air and some 
aspects of cable and rail networks. 
 

b) Centreline model – (the green dashed line above) is a set of (or aggregation of) lines that 
represent the centre of the physical object e.g. a road or river – this usually the approximate 
centre (sometimes known as a reference line instead because of this). Nodes (red disks) are 
also shown in the figure above. 

 
Generally this approach will support topology and specific forms of network analysis. 
Therefore the sequence and relationships between the lines is understood and in some 
cases ordered. Nodes may be implied or explicit. All spatial objects will be described by 
coordinates. 

 
Centrelines are often linked to the underlying physical (topographic) extents – see Figure B1-
2 below. 



 
Figure C1-2: Linking centrelines and physical (topographic) extents 

 
 

c) Logical model – (the blue dashed line in Figure B1-1 above) is a set of lines linking all the 
nodes of the network (chosen to be junctions & ends).  The spatial content is therefore limited 
or non-existent (spatial coordinates of the nodes are not always included) and the logical 
model has limited value to a spatial data infrastructure but it is used in some transport 
operations. The approach can be modelled in this specification by simply inserting a single link 
between nodes. 
 

d) Aligning Logical and Centreline Models: users may if they wish align a logical model with 
the centreline/physical models to share information between them within a set of applications. 
This can be achieved by relating (e.g. cross referencing all those nodes that are common in 
each system). The logical model can then inherit the spatial location of the centreline nodes 
which will provide a level of spatial positioning and interoperability. 

 
 


