5 Data content and structure
5.1
5.1.1

Application schemas – Overview
Application schemas included in the IRs

Articles 3, 4 and 5 of the Implementing Rules lay down the requirements for the content and structure
of the data sets related to the INSPIRE Annex themes.
IR Requirement
Article 4
Types for the Exchange and Classification of Spatial Objects
1. For the exchange and classification of spatial objects from data sets meeting the conditions laid
down in Article 4 of Directive 2007/2/EC, Member States shall use the spatial object types and
associated data types, enumerations and code lists that are defined in Annexes II, III and IV for the
themes the data sets relate to.
2. Spatial object types and data types shall comply with the definitions and constraints and include
the attributes and association roles set out in the Annexes.
3. The enumerations and code lists used in attributes or association roles of spatial object types or data
types shall comply with the definitions and include the values set out in Annex II. The enumeration and
code list values are uniquely identified by language-neutral mnemonic codes for computers. The values
may also include a language-specific name to be used for human interaction.

The types to be used for the exchange and classification of spatial objects from data sets related to
the spatial data theme Transport Networks are defined in the following application schemas (see
sections 5.3, 5.4, 5.5, 5.6, 5.7, 5.8):
−
−
−
−
−
−

Common Transport Elements application schema
Air Transport Network application schema
Cable Transport Network application schema
Railway Transport Network application schema
Road Transport Network application schema
Water Transport Network application schema
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Figure 4 – UML class diagram: Overview of the Transport Networks UML structure and
dependencies
The dependencies between the different Transport Networks application schemas are illustrated in
Figure 4. All five of the Transport Networks (Road, Rail, Cable, Water and Air) application schemas
depend on the Common Transport Elements application schema which defines a number of common
transport classes. In turn, Common Transport Elements depends on the Generic Network Model on
which it is based.
The application schemas specify requirements on the properties of each spatial object including its
multiplicity, domain of valid values, constraints, etc.
NOTE The application schemas presented in this section contain some additional information that is
not included in the Implementing Rules, in particular multiplicities of attributes and association roles.
TG Requirement 1

Spatial object types and data types shall comply with the multiplicities defined
for the attributes and association roles in this section.

An application schema may include references (e.g. in attributes or inheritance relationships) to
common types or types defined in other spatial data themes. These types can be found in a subsection called “Imported Types” at the end of each application schema section. The common types
referred to from application schemas included in the IRs are addressed in Article 3.

IR Requirement
Article 3
Common Types
Types that are common to several of the themes listed in Annexes I, II and III to Directive
2007/2/EC shall conform to the definitions and constraints and include the attributes and
association roles set out in Annex I.
NOTE Since the IRs contain the types for all INSPIRE spatial data themes in one document, Article
3 does not explicitly refer to types defined in other spatial data themes, but only to types defined in
external data models.
Common types are described in detail in the Generic Conceptual Model [DS-D2.7], in the relevant
international standards (e.g. of the ISO 19100 series) or in the documents on the common INSPIRE
models [DS-D2.10.x]. For detailed descriptions of types defined in other spatial data themes, see the
corresponding Data Specification TG document [DS-D2.8.x].

5.2

Basic notions

This section explains some of the basic notions used in the INSPIRE application schemas. These
explanations are based on the GCM [DS-D2.5].

5.2.1
5.2.1.1.

Notation
Unified Modeling Language (UML)

The application schemas included in this section are specified in UML, version 2.1. The spatial object
types, their properties and associated types are shown in UML class diagrams.
NOTE

For an overview of the UML notation, see Annex D in [ISO 19103].

The use of a common conceptual schema language (i.e. UML) allows for an automated processing of
application schemas and the encoding, querying and updating of data based on the application
schema – across different themes and different levels of detail.
The following important rules related to class inheritance and abstract classes are included in the IRs.
IR Requirement
Article 5
Types
(…)
2. Types that are a sub-type of another type shall also include all this type’s attributes and
association roles.
3. Abstract types shall not be instantiated.
The use of UML conforms to ISO 19109 8.3 and ISO/TS 19103 with the exception that UML 2.1
instead of ISO/IEC 19501 is being used. The use of UML also conforms to ISO 19136 E.2.1.1.1E.2.1.1.4.
NOTE ISO/TS 19103 and ISO 19109 specify a profile of UML to be used in conjunction with the
ISO 19100 series. This includes in particular a list of stereotypes and basic types to be used in

application schemas. ISO 19136 specifies a more restricted UML profile that allows for a direct
encoding in XML Schema for data transfer purposes.
To model constraints on the spatial object types and their properties, in particular to express data/data
set consistency rules, OCL (Object Constraint Language) is used as described in ISO/TS 19103,
whenever possible. In addition, all constraints are described in the feature catalogue in English, too.
NOTE Since “void” is not a concept supported by OCL, OCL constraints cannot include expressions
to test whether a value is a void value. Such constraints may only be expressed in natural language.
5.2.1.2.

Stereotypes

In the application schemas in this section several stereotypes are used that have been defined as part
of a UML profile for use in INSPIRE [DS-D2.5]. These are explained in Table 1 below.
Table 1 – Stereotypes (adapted from [DS-D2.5])
Stereotype
applicationSchema
leaf
featureType
type

dataType
union
enumeration
codeList
import
voidable

lifeCycleInfo

version

5.2.2

Model
element
Package

Description

An INSPIRE application schema according to ISO 19109 and
the Generic Conceptual Model.
Package
A package that is not an application schema and contains no
packages.
Class
A spatial object type.
Class
A type that is not directly instantiable, but is used as an abstract
collection of operation, attribute and relation signatures. This
stereotype should usually not be used in INSPIRE application
schemas as these are on a different conceptual level than
classifiers with this stereotype.
Class
A structured data type without identity.
Class
A structured data type without identity where exactly one of the
properties of the type is present in any instance.
Class
An enumeration.
Class
A code list.
Dependency The model elements of the supplier package are imported.
Attribute,
A voidable attribute or association role (see section 5.2.2).
association
role
Attribute,
If in an application schema a property is considered to be part
association of the life-cycle information of a spatial object type, the property
role
shall receive this stereotype.
Association If in an application schema an association role ends at a spatial
role
object type, this stereotype denotes that the value of the
property is meant to be a specific version of the spatial object,
not the spatial object in general.

Voidable characteristics

The «voidable» stereotype is used to characterise those properties of a spatial object that may not be
present in some spatial data sets, even though they may be present or applicable in the real world.
This does not mean that it is optional to provide a value for those properties.
For all properties defined for a spatial object, a value has to be provided – either the corresponding
value (if available in the data set maintained by the data provider) or the value of void. A void value
shall imply that no corresponding value is contained in the source spatial data set maintained by the
data provider or no corresponding value can be derived from existing values at reasonable costs.

Recommendation 1

The reason for a void value should be provided where possible using a
listed value from the VoidReasonValue code list to indicate the reason for
the missing value.

The VoidReasonValue type is a code list, which includes the following pre-defined values:
− Unpopulated: The property is not part of the dataset maintained by the data provider. However,
the characteristic may exist in the real world. For example when the “elevation of the water body
above the sea level” has not been included in a dataset containing lake spatial objects, then the
reason for a void value of this property would be ‘Unpopulated’. The property receives this value
for all spatial objects in the spatial data set.
− Unknown: The correct value for the specific spatial object is not known to, and not computable
by the data provider. However, a correct value may exist. For example when the “elevation of
the water body above the sea level” of a certain lake has not been measured, then the reason
for a void value of this property would be ‘Unknown’. This value is applied only to those spatial
objects where the property in question is not known.
− Withheld: The characteristic may exist, but is confidential and not divulged by the data provider.
NOTE It is possible that additional reasons will be identified in the future, in particular to support
reasons / special values in coverage ranges.
The «voidable» stereotype does not give any information on whether or not a characteristic exists in
the real world. This is expressed using the multiplicity:
− If a characteristic may or may not exist in the real world, its minimum cardinality shall be defined
as 0. For example, if an Address may or may not have a house number, the multiplicity of the
corresponding property shall be 0..1.
− If at least one value for a certain characteristic exists in the real world, the minimum cardinality
shall be defined as 1. For example, if an Administrative Unit always has at least one name, the
multiplicity of the corresponding property shall be 1..*.
In both cases, the «voidable» stereotype can be applied. In cases where the minimum multiplicity is 0,
the absence of a value indicates that it is known that no value exists, whereas a value of void indicates
that it is not known whether a value exists or not.
EXAMPLE If an address does not have a house number, the corresponding Address object should
not have any value for the «voidable» attribute house number. If the house number is simply not
known or not populated in the data set, the Address object should receive a value of void (with the
corresponding void reason) for the house number attribute.

5.2.3

Enumerations

Enumerations are modelled as classes in the application schemas. Their values are modelled as
attributes of the enumeration class using the following modelling style:
− No initial value, but only the attribute name part, is used.
− The attribute name conforms to the rules for attributes names, i.e. is a lowerCamelCase name.
Exceptions are words that consist of all uppercase letters (acronyms).
IR Requirement
Article 6
Code Lists and Enumerations
(…)
5) Attributes or association roles of spatial object types or data types that have an enumeration
type may only take values from the lists specified for the enumeration type.”

5.2.4

Code lists

Code lists are modelled as classes in the application schemas. Their values, however, are managed
outside of the application schema.
5.2.4.1.

Code list types

The IRs distinguish the following types of code lists.
IR Requirement
Article 6
Code Lists and Enumerations
1) Code lists shall be of one of the following types, as specified in the Annexes:
a) code lists whose allowed values comprise only the values specified in this Regulation;
b) code lists whose allowed values comprise the values specified in this Regulation and
narrower values defined by data providers;
c) code lists whose allowed values comprise the values specified in this Regulation and
additional values at any level defined by data providers;
d) code lists, whose allowed values comprise any values defined by data providers.
For the purposes of points (b), (c) and (d), in addition to the allowed values, data providers may
use the values specified in the relevant INSPIRE Technical Guidance document available on the
INSPIRE web site of the Joint Research Centre.
The type of code list is represented in the UML model through the tagged value extensibility, which
can take the following values:
− none, representing code lists whose allowed values comprise only the values specified in the
IRs (type a);
− narrower, representing code lists whose allowed values comprise the values specified in the IRs
and narrower values defined by data providers (type b);
− open, representing code lists whose allowed values comprise the values specified in the IRs
and additional values at any level defined by data providers (type c); and
− any, representing code lists, for which the IRs do not specify any allowed values, i.e. whose
allowed values comprise any values defined by data providers (type d).
Recommendation 2

Additional values defined by data providers should not replace or redefine
any value already specified in the IRs.

NOTE This data specification may specify recommended values for some of the code lists of type (b),
(c) and (d) (see section 5.2.4.3). These recommended values are specified in a dedicated Annex.
In addition, code lists can be hierarchical, as explained in Article 6(2) of the IRs.
IR Requirement
Article 6
Code Lists and Enumerations
(…)
2) Code lists may be hierarchical. Values of hierarchical code lists may have a more generic parent
value. Where the valid values of a hierarchical code list are specified in a table in this
Regulation, the parent values are listed in the last column.
The type of code list and whether it is hierarchical or not is also indicated in the feature catalogues.

5.2.4.2.

Obligations on data providers
IR Requirement
Article 6
Code Lists and Enumerations

(….)
3) Where, for an attribute whose type is a code list as referred to in points (b), (c) or (d) of
paragraph 1, a data provider provides a value that is not specified in this Regulation, that value
and its definition shall be made available in a register.
4) Attributes or association roles of spatial object types or data types whose type is a code list may
only take values that are allowed according to the specification of the code list.
Article 6(4) obliges data providers to use only values that are allowed according to the specification of
the code list. The “allowed values according to the specification of the code list” are the values
explicitly defined in the IRs plus (in the case of code lists of type (b), (c) and (d)) additional values
defined by data providers.
For attributes whose type is a code list of type (b), (c) or (d) data providers may use additional values
that are not defined in the IRs. Article 6(3) requires that such additional values and their definition be
made available in a register. This enables users of the data to look up the meaning of the additional
values used in a data set, and also facilitates the re-use of additional values by other data providers
(potentially across Member States).
NOTE Guidelines for setting up registers for additional values and how to register additional values in
these registers is still an open discussion point between Member States and the Commission.
5.2.4.3.

Recommended code list values

For code lists of type (b), (c) and (d), this data specification may propose additional values as a
recommendation (in a dedicated Annex). These values will be included in the INSPIRE code list
register. This will facilitate and encourage the usage of the recommended values by data providers
since the obligation to make additional values defined by data providers available in a register (see
section 5.2.4.2) is already met.
Recommendation 3

Where these Technical Guidelines recommend values for a code list in
addition to those specified in the IRs, these values should be used.

NOTE For some code lists of type (d), no values may be specified in these Technical Guidelines. In
these cases, any additional value defined by data providers may be used.
5.2.4.4.

Governance

The following two types of code lists are distinguished in INSPIRE:
− Code lists that are governed by INSPIRE (INSPIRE-governed code lists). These code lists will
be managed centrally in the INSPIRE code list register. Change requests to these code lists
(e.g. to add, deprecate or supersede values) are processed and decided upon using the
INSPIRE code list register’s maintenance workflows.
INSPIRE-governed code lists will be made available in the INSPIRE code list register at
http://inspire.ec.europa.eu/codeList/<CodeListName>. They will be available in SKOS/RDF,
XML and HTML. The maintenance will follow the procedures defined in ISO 19135. This means
that the only allowed changes to a code list are the addition, deprecation or supersession of
values, i.e. no value will ever be deleted, but only receive different statuses (valid, deprecated,

superseded). Identifiers for values of INSPIRE-governed code lists are constructed using the
pattern http://inspire.ec.europa.eu/codeList/<CodeListName>/<value>.
− Code lists that are governed by an organisation outside of INSPIRE (externally governed code
lists). These code lists are managed by an organisation outside of INSPIRE, e.g. the World
Meteorological Organization (WMO) or the World Health Organization (WHO). Change requests
to these code lists follow the maintenance workflows defined by the maintaining organisations.
Note that in some cases, no such workflows may be formally defined.
Since the updates of externally governed code lists is outside the control of INSPIRE, the IRs
and these Technical Guidelines reference a specific version for such code lists.
The tables describing externally governed code lists in this section contain the following
columns:
− The Governance column describes the external organisation that is responsible for
maintaining the code list.
− The Source column specifies a citation for the authoritative source for the values of the
code list. For code lists, whose values are mandated in the IRs, this citation should
include the version of the code list used in INSPIRE. The version can be specified using a
version number or the publication date. For code list values recommended in these
Technical Guidelines, the citation may refer to the “latest available version”.
− In some cases, for INSPIRE only a subset of an externally governed code list is relevant.
The subset is specified using the Subset column.
− The Availability column specifies from where (e.g. URL) the values of the externally
governed code list are available, and in which formats. Formats can include machinereadable (e.g. SKOS/RDF, XML) or human-readable (e.g. HTML, PDF) ones.
Code list values are encoded using http URIs and labels. Rules for generating these URIs and
labels are specified in a separate table.
Recommendation 4

The http URIs and labels used for encoding code list values should be
taken from the INSPIRE code list registry for INSPIRE-governed code lists
and generated according to the relevant rules specified for externally
governed code lists.

NOTE Where practicable, the INSPIRE code list register could also provide http URIs and labels for
externally governed code lists.
5.2.4.5.

Vocabulary

For each code list, a tagged value called “vocabulary” is specified to define a URI identifying the
values of the code list. For INSPIRE-governed code lists and externally governed code lists that do not
have
a
persistent
identifier,
the
URI
is
constructed
following
the
pattern
http://inspire.ec.europa.eu/codeList/<UpperCamelCaseName>.
If the value is missing or empty, this indicates an empty code list. If no sub-classes are defined for this
empty code list, this means that any code list may be used that meets the given definition.
An empty code list may also be used as a super-class for a number of specific code lists whose values
may be used to specify the attribute value. If the sub-classes specified in the model represent all valid
extensions to the empty code list, the subtyping relationship is qualified with the standard UML
constraint "{complete,disjoint}".

5.2.5

Identifier management

IR Requirement
Article 9
Identifier Management
1. The data type Identifier defined in Section 2.1 of Annex I shall be used as a type for the external
object identifier of a spatial object.
2. The external object identifier for the unique identification of spatial objects shall not be changed
during the life-cycle of a spatial object.
NOTE 1 An external object identifier is a unique object identifier which is published by the responsible
body, which may be used by external applications to reference the spatial object. [DS-D2.5]
NOTE 2 Article 9(1) is implemented in each application schema by including the attribute inspireId of
type Identifier.
NOTE 3 Article 9(2) is ensured if the namespace and localId attributes of the Identifier remains the
same for different versions of a spatial object; the version attribute can of course change.

5.2.6

Geometry representation
IR Requirement
Article 12
Other Requirements & Rules

1. The value domain of spatial properties defined in this Regulation shall be restricted to the
Simple Feature spatial schema as defined in Herring, John R. (ed.), OpenGIS® Implementation
Standard for Geographic information – Simple feature access – Part 1: Common architecture,
version 1.2.1, Open Geospatial Consortium, 2011, unless specified otherwise for a specific
spatial data theme or type.
NOTE 1 The specification restricts the spatial schema to 0-, 1-, 2-, and 2.5-dimensional geometries
where all curve interpolations are linear and surface interpolations are performed by triangles.
NOTE 2 The topological relations of two spatial objects based on their specific geometry and topology
properties can in principle be investigated by invoking the operations of the types defined in ISO
19107 (or the methods specified in EN ISO 19125-1).

5.2.7

Temporality representation

The application schema(s) use(s) the derived attributes
"endLifespanVersion" to record the lifespan of a spatial object.

"beginLifespanVersion"

and

The attributes "beginLifespanVersion" specifies the date and time at which this version of the spatial
object was inserted or changed in the spatial data set. The attribute "endLifespanVersion" specifies
the date and time at which this version of the spatial object was superseded or retired in the spatial
data set.
NOTE 1 The attributes specify the beginning of the lifespan of the version in the spatial data set itself,
which is different from the temporal characteristics of the real-world phenomenon described by the
spatial object. This lifespan information, if available, supports mainly two requirements: First,
knowledge about the spatial data set content at a specific time; second, knowledge about changes to
a data set in a specific time frame. The lifespan information should be as detailed as in the data set
(i.e., if the lifespan information in the data set includes seconds, the seconds should be represented in
data published in INSPIRE) and include time zone information.

NOTE 2 Changes to the attribute "endLifespanVersion" does not trigger a change in the attribute
"beginLifespanVersion".
IR Requirement
Article 10
Life-cycle of Spatial Objects
(…)
3. Where the attributes beginLifespanVersion and endLifespanVersion are used, the value of
endLifespanVersion shall not be before the value of beginLifespanVersion.
NOTE The requirement expressed in the IR Requirement above will be included as constraints in
the UML data models of all themes.
Recommendation 5

5.2.7.1.

If life-cycle information is not maintained as part of the spatial data set, all
spatial objects belonging to this data set should provide a void value with a
reason of "unpopulated".

Validity of the real-world phenomena

The application schema(s) use(s) the attributes "validFrom" and "validTo" to record the validity of the
real-world phenomenon represented by a spatial object.
The attributes "validFrom" specifies the date and time at which the real-world phenomenon became
valid in the real world. The attribute "validTo" specifies the date and time at which the real-world
phenomenon is no longer valid in the real world.
Specific application schemas may give examples what “being valid” means for a specific real-world
phenomenon represented by a spatial object.
IR Requirement
Article 12
Other Requirements & Rules
(…)
3. Where the attributes validFrom and validTo are used, the value of validTo shall not be before the
value of validFrom.
NOTE The requirement expressed in the IR Requirement above will be included as constraints in
the UML data models of all themes.

5.3

Application schema Common Transport Elements

5.3.1 Description
5.3.1.1.

Narrative description

The Common Transport Elements application schema covers elements that are shared by subthemes
Road, Rail, Cable, Water and Air. These subthemes have been modelled as separate application
schemas within the Transport Networks theme.
Many of the common transport elements are specializations of common definitions for networks and
network elements available in the GNM. Elements in networks are handled as nodes, links,
aggregated links, areas and points.
Cross-border connectivity (connections between networks across national and regional borders) is
also included. It uses a mechanism provided by the GNM and inherited by the specific transport
network classes. Using the same mechanism from the GNM, intermodal connectivity (connections
between elements in networks which use a different mode of transport) may also be included.
The Common Transport Elements application schema also defines a number of common transport
property classes (as specializations of the generic Network Property class in the GNM). These classes
are used to describe properties of transport network elements and they can apply to the whole of the
network element they are associated with or - for linear features - be described using linear
referencing.
The primary aspects modelled for transport network elements are:
− Spatial. Geometric (point, line and surface (i.e. areas (topographic areas)) representation of
various elements that are parts of a network. Typically, the network is handled as a network of
connected linear elements (links) with optional points (nodes) at the ends of the lines (at
junctions, road ends etc). Also, points (other than nodes) and areas with a function in a network
may be represented in the dataset.
− Temporal. All elements in a network may have a temporal validity (i.e. description of when the
network element exists in the real world) and also information on when data was entered,
modified or deleted in the dataset.
− Thematic. Depending on subtheme, the specializations for nodes, links and areas can be further
characterized through various types of attributes and/or links to common or subtheme-specific
property types.
5.3.1.2.

UML Overview

As illustrated by Figure 5, many of the important mechanisms that are used to properly describe a
transport network are defined by the GNM, and inherited by components of the transport network
application schemas. Although these classes and relationships only appear in the informative
paragraphs about imported types in the Transport Networks specification, they are very important for a
correct implementation of this specification.
They include:
– The relationships between Nodes, Links, Link Sequences and Link Sets,
– Network Properties and the different ways of linking them to an element of a (transport) network,
– The mechanism for cross-border and intermodal connections,
– Grade separated crossings.
NOTE: In Figure 5, only the most important relationships between the Common Transport Networks
application schema and the GNM are shown. Not all classes are present in the diagram and most of
the attributes are removed in the intrest of clarity.
In the following paragraphs, the use of these mechanisms will be further explained.

Figure 5 – UML class diagram: Overview of the Transport Networks application schema and its
relationships with the GNM
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Figure 6 – UML class diagram: Spatial object types – Transport Link, Node and Area
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1
constraints
{All components belong to same transport network}
{All objects have inspireId}

Figure 7 – UML class diagram: Spatial object types – Transport Point
class Common Transport Elements: Spatial obj ect types - Netw ork Connections
Generi c Network M odel (from GCM )
«featureT ype»
Network::NetworkElement
+

+i nNetwork
+el em ents «voidable»

i nspireId: Identifier [0..1]

«l ifeCycl eInfo, voi dable»
+ begi nLifespanVersion: DateT i m e
+ endLi fespanVersi on: DateT im e [0..1]

+elem ent

0..*

2..*
{ordered}

«featureT ype»
Netw ork::Netw orkConnection
«voi dable»
+ type: ConnectionT ypeValue

«featureT ype»
Netw ork::Netw ork

1..* «voi dable»
+ geographical Nam e: Geographi calNam e [0..*]

«codeList»
Netw ork::
ConnectionTypeValue
+
+
+

crossBorderConnected
crossBorderIdentical
interm odal

constraints
{El em ents i n di fferent networks}

«featureT ype»
TransportNetw ork
+
+

inspi reId: Identi fi er
typeOfT ransport: T ransportT ypeVal ue

Figure 8 – UML class diagram: Spatial object types – Transport Network

class Common Transport Elements: Spatial obj ect types - Transport Properties
Generic Network M odel (from GCM )
«dataT ype»
Netw ork::
Netw orkReference

«featureT ype»
Network::NetworkProperty
+

inspireId: Identifier [0..1]

«voidable, lifeCycleInfo»
+ beginLifespanVersion: DateT im e
+ endLifespanVersion: DateT im e [0..1]
«voidable»
+ networkRef: NetworkReference [1..*]

«dataT ype»
Netw ork::LinkReference
«voidable»
+ applicableDirection: LinkDirectionValue
constraints
{elem ent.oclIsKindOf(GeneralisedLink)}

«dataT ype»
Netw ork::SimpleLinearReference

«dataT ype»
Netw ork::SimplePointReference
+

+
+

atPosition: Length

«voidable»
+ offset: Length [0..1]

from Position: Length
toPosition: Length

«voidable»
+ offset: Length [0..1]

«featureT ype»
TransportProperty

«featureT ype»
AccessRestriction

«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]

+

constraints
{All objects have inspireId}

«featureT ype»
RestrictionForVehicles
+
+

«featureT ype»
M aintenanceAuthority
+

restriction: AccessRestrictionValue

authority: CI_Citation

m easure: M easure
restrictionT ype: RestrictionT ypeValue

«featureT ype»
ConditionOfFacility
+

currentStatus: ConditionOfFacilityValue

«featureT ype»
Ow nerAuthority
+

authority: CI_Citation

«featureT ype»
TrafficFlow Direction
+

«featureT ype»
VerticalPosition
+

verticalPosition: VerticalPositionValue

direction: LinkDirectionValue

constraints
{Applies to Link and LinkSequence only}

Figure 9 – UML class diagram: Spatial object types – Transport Properties

class Common Transport Elements: Enumerations and Code Lists

«codeList»
AccessRestrictionValue
+
+
+
+
+
+

forbiddenLegally
physicallyIm possible
private
publicAccess
seasonal
toll

«codeList»
Netw ork::LinkDirectionValue
+
+
+

«enum eration»
Base Types::
VerticalPositionValue

«codeList»
Base Types::
ConditionOfFacilityValue
+
+
+
+

onGroundSurface
suspendedOrElevated
underground

disused
functional
projected
underConstruction
«enum eration»
TransportTypeValue
air
cable
rail
road
water

bothDirections
inDirection
inOppositeDirection

«codeList»
RestrictionTypeValue
+
+
+
+
+
+
+

m axim um DoubleAxleWeight
m axim um Height
m axim um Length
m axim um SingleAxleWeight
m axim um T otalWeight
m axim um T ripleAxleWeight
m axim um Width

Figure 10 – UML class diagram: Enumerations and code lists

5.3.1.3.

Consistency between spatial data sets

As described in D2.6 A.18 there are three topic areas regarding consistency between spatial data
sets, these are:
a) Coherence between spatial objects of the same theme at different levels of detail
b) Coherence between different spatial objects within a same area
c) Coherence at state boundaries.
[a]

For Transport networks the specification incorporates two alternative forms of representation:
•
•

Physical topographic area objects (usually surveyed to a high accuracy)
Centreline representations (often an approximation of the centreline)

At any level of detail data integrity demands that these two forms need to be consistent with each
other both positionally and logically. For example, where both exist, a road centreline will always fall
within the limits of the corresponding road area object. Similarly, nodes in the road centreline
representation will always fall inside the road area object that corresponds to the topographic junction
where the node occurs.

IR Requirement
Annex II, Section 7.9.1
Theme-specific Requirements – Consistency between spatial data sets
1. Transport Networks centreline representations and nodes shall always be located within the
extent of the area representation of the same object

[b]

Both forms of representation will often be combined with other themes in a wide variety of
applications. Again data integrity demands that these should be positionally consistent to ensure
both a faithful representation of the real world and a professional appearance that will fill the user
with confidence. For example buildings, rivers and forests with the transportation system.

Recommendation 6

[c]

The objects in the Transport Networks theme should be positionally
consistent with spatial objects from other themes (e.g. with buildings and
rivers, forestry extents)

It is essential that continuity of transport network information is preserved positionally, logically
and semantically across state borders and – where applicable – also across regional borders
within member states. This is vital to interoperable pan-European spatial information. The
methods to support this are outlined in D2.6 Annex B.

The GNM provides a simple cross-referencing system to establish cross-border connections between
Transport Networks. In practice, this is done by linking a transport network element in a data set on
one side of the border and the connected or corresponding network element in a data set on the other
side of the border to a Network Connection object which has been qualified as cross-border connected
(when the linked network elements connect to each other) or as cross-border identical (when the
linked network elements are representations in each data set of the same real world object). The
Network Connection class is defined in the GNM.
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Figure 11 – Examples of cross-border connections between Transport Networks

For Transport Networks the use of a Network Connection to establish cross-border connectivity is
mandatory. Furthermore, it is recommended that the respective authorities seek to fully resolve the

positional alignment of cross-border connected elements of Transport Networks in accordance to the
rules for network connectivity outlined in section 10.2 (Ensuring Network Connectivity).

IR Requirement
Annex II, Section 7.9.1
Theme-specific Requirements – Consistency between spatial data sets
2. Connectivity between Transport Networks across state borders and – where applicable – also
across regional borders (and data sets) within Member States shall be established and maintained
by the respective authorities, using the cross-border connectivity mechanisms provided by the
NetworkConnection type.

Recommendation 7

5.3.1.4.

In considering reconciliation across borders the respective authorities
should seek to fully resolve the positional alignment that minimises
positional deficiencies that would require repeated manual interval in
updates or detract from the use of the data in applications.

Identifier management

As is required by the GCM, all spatial objects must have a unique identifier. This must be persistent
and will usually be supported by a defined lifecycle to ensure that users understand the conditions that
the identifier may be created, modified (in terms of its relationship with the spatial object) and deleted.
The unique object identifier will be modelled on the form described in D2.5 9.8.2 and 9.7 and D2.7
Chapter 7 where a country code and namespace is applied as a prefix to the existing local identifier
used by the authority responsible for the data. This will both ensure that the identifier is:
•
•

Unique in the European spatial data infrastructure
The object is traceable in that infrastructure

All spatial objects in the Transport networks will have a unique object identifier – this includes those
spatial objects that contain geometry and those that may not (e.g. Associated objects, AggregatedLink
objects and those defined by linear referencing etc).
All spatial objects in the Transport Networks themes have a persistent unique identifier as defined in
the INSPIRE documents D2.5 and D2.7.
NOTE:All spatial object classes in the Transport Networks application schemas inherit their unique
identifier from the GNM where it is defined with a cardinality of “0..1”. In the transport networks classes
the unique identifier is mandatory for all objects, which corresponds to a cardinality of “1”.
Ideally all objects should be supported by a defined lifecycle model and a method of versioning (see
D2.5 9.7) that assists the user in distinguishing between current objects and previous versions.
Recommendation 8

The spatial object unique identifier should be supported by a documented
lifecycle to provide users with a defined behaviour pattern as conditions
which affect the object change over time.

Recommendation 9

The spatial object unique identifier should be supported by a defined form
of versioning to ensure that users refer to the correct version in
applications.

5.3.1.5.

Modelling of object references

The INSPIRE Directive promotes the reuse of information. Object referencing is designed to support
that aim whereby an existing object e.g. a transport link is used by several other objects, which may be
collected by different organisations (e.g. surface condition survey, speed limit/restrictions etc). Such
objects would normally inherit geometry from underlying referenced objects.
Data Association
As described in D2.5 Chapter 13 an associated object would reference the base network (data
association). The link is physically achieved by cross referencing one object with another – using the
unique identifiers provided (and ideally the version information),
This is common practice in several existing transport networks and the Transport networks
specification supports this approach.
Recommendation 10

All associated spatial objects in the Transport Networks theme should use
object referencing to an existing set of transport links rather than duplicate
the geometry.

Recommendation 11

All centreline spatial objects in the Transport Networks theme should use
object referencing to the topographic area objects to support both data
sharing of application data and the support synchronisation of the two
representations over time.

Transport properties and linear referencing
Many of the thematic properties of the Transport Networks objects are defined as Transport
Properties. All Transport Property classes are subtypes of the GNM Network Property class. As such,
they inherit the mechanisms that are defined in the GNM to link them to transport network elements
(such as Transport links, Transport Link Sequences, Transport Link Sets, Transport Nodes and
Transport Areas) using object referencing.
Transport Properties also offer a way the easily extend the Transport Networks specification. For
different applications, additional Transport Property classes can be defined and linked to the
appropriate Network Elements.
A Transport Property can be linked to an entire transport element or, when the target is a Transport
Link or – more typically – a Transport Link Sequence, to part of it using linear referencing.
Linear referencing is included in the GNM (ISO 19148:2012) (see also Chapter 10.2) and a simple
approach is included until the standard is more widely used. This can be of value in many applications
where a consistent approach to data capture and referencing is absent today for example speed limit
extents as shown in Figure 12 below.
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Figure 12 – example of linear referencing to locate the start and end of a speed
restriction zone.

Recommendation 12 Linear referencing should be adopted to support the location of changes in
condition or other phenomena along a link or link sequence where there is no
requirement to disturb the link and node structure
Linear referencing is used to position phenomena along a linear object, using a distance from the
beginning of the linear object. Some systems disconnect the linear reference from the geometry of the
linear object in the dataset, adding a calibrated linear coordinate to the object, corresponding to the
distance measured along the real world object or interpolated between fixed marker posts (which
themselves may not be exactly located at the distance they indicate).
For Transport Networks, all supplied linear references will use the distance along the geometry of the
linear object in the database.
IR Requirement
Annex II, Section 7.9.2
Theme-specific Requirements – Modelling of object references
1. When linear referencing is used in Transport Networks data, the position of referenced properties
on links and link sequences shall be expressed as distances measured along the supplied
geometry of the underlying link object(s).
Intermodal connections
The Transport Networks specification inherits a simple approach to intermodal connections from the
GNM that has been adopted in the absence of any commonly adopted standards. Spatial objects
within the Transport Networks specification can be linked (cross-referenced) to support connectivity
between any two transport networks that use different modes of transport. This is to support journey
planning, navigation etc.

In practice, intermodal connections can be established by linking two transport network elements (from
different transport networks which use a different mode of transport) to a Network Connection object
which is qualified as an intermodal connection. The Network Connection class is defined in the GNM.
Several types of transport network elements, including links, link sequences, link sets, areas and
nodes can participate in intermodal connections. The use of nodes is recommended since this allows
for a more accurate positioning of the connection in the two networks.
Figure 13 demonstrates the concept of the intermodal connection. In this example, a node in a road
transport network is connected to a node in the railway network. These nodes may, but do not have to,
share the same location.
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Figure 13 – The intermodal connection linking two different Transport networks themes
Rail and Road
IR Requirement
Annex II, Section 7.9.2
Theme-specific Requirements – Modelling of object references
2. An inter-modal connection shall always reference two elements which belong to different
networks.
Recommendation 13

5.3.1.6.

An inter-modal connection should be established between transport nodes.

Geometry representation

There are three types of geometry in this specification:
a) (Topographic) Area objects in Transport Networks
b) Centreline objects in Transport Networks
c) Point objects in Transport Networks

Types (a) and (b) may be alternative representations of the same real world phenomena about which
the user can associate their own information (objects) – See Annex B1 for more background.
Type (c) is, apart from network nodes, only included in the specification for marker posts. However
users may wish to collect such data and associate it with the network (e.g. the location of network
infrastructure components e.g. traffic lights, lighting columns, beacons, navigation lights etc).
The geometric basis of a transport network consists of a number of connected linear elements
(Transport Links) with optional point elements (Transport Nodes) at the ends of the lines (at junctions,
terminals, etc).
Section 10.2 (Ensuring Network Connectivity) contains the necessary rules for ensuring connectivity
within Transport Networks. Connections between Transport Networks are established by using the
cross-border and intermodal connection mechanisms present in the GNM and further explained in
sections 5.3.1.3 (Consistency between spatial data sets) and 5.3.1.5 (Modelling of object references)
respectively.
IR Requirement
Annex II, Section 7.9.3
Theme-specific Requirements – Geometry representation
1. Transport link ends shall be connected wherever an intersection exists between the real world
phenomena they represent. No connections shall be created at crossing network elements when it
is not possible to pass from one element to another.
NOTE: Grade separated crossings can be modeled using the GradeSeparatedCrossing class from
the GNM. This class enables the ordered linking of two (Transport) Links. In this ordered relationship,
the first Link is always the lower of the two.
Recommendation 14

In Transport Networks data, Transport Nodes should be present wherever
Transport Links connect or end

If a Transport Networks data set contains nodes, they can only occur where a connection exists
between two Transport Links or where a Transport Link ends (end or dangle node). Nodes shall not
occur where two links cross but not intersect, for instance at grade separated crossings.
IR Requirement
Annex II, Section 7.9.3
Theme-specific Requirements – Geometry representation
2. In a Transport Networks data set which contains nodes, these nodes shall only be present where
Transport Links connect or end.
The individual Transport Links can be combined to form Transport Link Sequences, using the
mechanism provided by the GNM. As an ordered sequence of Transport Links, Transport Link
Sequences have no geometry of their own. Their position is defined by the composing Transport
Links.
Transport Link Sequences and/or Transport Links can be further combined to form Transport Link
Sets. This way, looped and forked elements of a transport network can be represented. Like Transport
Link Sequences, Transport Link Sets have no geometry of their own.
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Figure 14 –Example of the use of Link, Node, Link Sequence and Link Set
Levels of detail: The specification addresses the highest resolution of data capture in Transport
Networks and is also applicable to any derived lower resolution levels of detail where the number of
coordinates is reduced and the geometry simplified to support viewing and reporting at regional,
national and European levels. See also Chapter D10.4 and Annex B.1
This specification cannot advise on the form of representation at the highest resolution nor the
accuracy since this will be driven by member state needs. Ideally derived lower resolution datasets will
use the approach outlined in D2.6 A.19 where all the objects are related from lowest to highest
resolution and any user information collected about the network can be simply aggregated at the lower
resolution level or disaggregated as the user increases the resolution.
Recommendation 15

All Transport Networks spatial objects should be provided at the source
resolution (and accuracy) where possible.

Recommendation 16

Lower order resolutions should be derived from the highest order
representation of the transport network, and any user information captured
once and referenced to each geometrical representation

NOTE The topological relations of two spatial objects based on their specific geometry and topology
properties can in principle be investigated by invoking the operations of the types defined in ISO
19107 (or the methods specified in OGC 06-103r3).

5.3.1.7.

Temporality representation

Recommendation 17

If information about the actual start and end of the existence of transport
network elements is not maintained as part of the spatial data set, all
spatial objects belonging to this data set should provide a void value with a
reason of "unknown".

5.3.1.8. Notes on constraints for transport properties
NOTE 1 The application schemas in this section specify constraints on transport properties restricting
the transport objects the transport property can be associated with. In some cases, these constraints
allow the transport property to be associated only with very specific types, while in other cases they
refer only very generally to spatial objects that are part of a specific (e.g. road or rail) transport
network. In some cases, the more specific restriction is already indicated in the name of the constraint
(e.g. “Applies to WaterwayLink and WaterwayNode only”), while the natural language description is
less specific (e.g. “This property can only be associated with a spatial object that is part of a water
transport network.”). Ideally, these mismatches should be removed, while following the general rule
that the constraints should be as specific as possible. This will be proposed in a future update of the
Regulation on spatial data sets and services as well as this guidelines document.
NOTE 2 In cases where there is a mismatch between the name of the constraint and its natural
language description, the OCL constraint already reflects the more specific restriction. In these cases,
while the natural language description is consistent with the Regulation on spatial data sets and
services, the OCL constraint already reflects the intended update of the (natural language descriptions
of the) constraint.

5.3.2

Feature catalogue

Feature catalogue metadata

Application Schema
Version number

INSPIRE Application Schema Common Transport Elements
3.0

Types defined in the feature catalogue

Type
AccessRestriction
AccessRestrictionValue
ConditionOfFacility
MaintenanceAuthority
MarkerPost
OwnerAuthority
RestrictionForVehicles
RestrictionTypeValue
TrafficFlowDirection
TransportArea
TransportLink
TransportLinkSequence
TransportLinkSet
TransportNetwork
TransportNode
TransportObject
TransportPoint
TransportProperty
VerticalPosition
5.3.2.1.

Package
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements
Common Transport Elements

Spatial object types

5.3.2.1.1.
AccessRestriction
AccessRestriction
Subtype of:
Definition:

TransportProperty
A restriction on the access to a transport element.

Stereotypes
«featureType»
«codeList»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«codeList»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»

AccessRestriction
Stereotypes:

«featureType»

Attribute: restriction

Value type:
Definition:
Multiplicity:

AccessRestrictionValue
Nature of the access restriction.
1

5.3.2.1.2.
ConditionOfFacility
ConditionOfFacility
Subtype of:
Definition:
Stereotypes:

TransportProperty
State of a transport network element with regards to its completion and use.
«featureType»

Attribute: currentStatus

Value type:
Definition:
Multiplicity:

ConditionOfFacilityValue
Current status value of a transport network element with regards to its
completion and use.
1

5.3.2.1.3.
MaintenanceAuthority
MaintenanceAuthority
Subtype of:
Definition:
Stereotypes:

TransportProperty
The authority responsible for maintenance of the transport element.
«featureType»

Attribute: authority

Value type:
Definition:
Multiplicity:

CI_Citation
Identification of the maintenance authority.
1

5.3.2.1.4.
MarkerPost
MarkerPost
Subtype of:
Definition:

Description:
Stereotypes:

TransportPoint
Reference marker placed along a route in a transport network, mostly at regular
intervals, indicating the distance from the beginning of the route, or some other
reference point, to the point where the marker is located.
EXAMPLE Examples of routes along which marker posts can be found are
roads, railway lines and navigable waterways.
«featureType»

Attribute: location

Value type:
Definition:
Multiplicity:

Distance
Distance from the beginning of the route, or some other reference point, to the
point where a marker post is located.
1

Association role: route

Value type:
Definition:
Multiplicity:
Stereotypes:

TransportLinkSet
Route in a transport network along which the marker post is placed.
1
«voidable»

5.3.2.1.5.
OwnerAuthority
OwnerAuthority
Subtype of:

TransportProperty

OwnerAuthority
Definition:
Stereotypes:

The authority owning the transport element.
«featureType»

Attribute: authority

Value type:
Definition:
Multiplicity:

CI_Citation
Identification of the owning authority.
1

5.3.2.1.6.
RestrictionForVehicles
RestrictionForVehicles
Subtype of:
Definition:
Stereotypes:

TransportProperty
Restriction on vehicles on a transport element.
«featureType»

Attribute: measure

Value type:
Definition:
Description:
Multiplicity:

Measure
The measure for the restriction .
SOURCE [Euroroads].
1

Attribute: restrictionType

Value type:
Definition:
Description:
Multiplicity:

RestrictionTypeValue
The type of restriction .
SOURCE [Euroroads].
1

5.3.2.1.7.
TrafficFlowDirection
TrafficFlowDirection
Subtype of:
Definition:
Stereotypes:

TransportProperty
Indicates the direction of the flow of traffic in relation to the direction of the
transport link vector.
«featureType»

Attribute: direction

Value type:
Definition:
Multiplicity:

LinkDirectionValue
Indicates the direction of the flow of traffic.
1

Constraint: Applies to Link and LinkSequence only

Natural
language:
OCL:

This property can only be associated with a spatial object of the type Link or
LinkSequence.
inv: networkRef.element.oclIsKindOf(LinkReference)

5.3.2.1.8.
TransportArea
TransportArea (abstract)
Subtype of:
Definition:
Stereotypes:

TransportObjectNetworkArea
Surface that represents the spatial extent of an element of a transport network.
«featureType»

Attribute: validFrom

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time when the transport area started to exist in the real world.
1
«voidable»

TransportArea (abstract)
Attribute: validTo

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time from which the transport area no longer exists in the real world.
0..1
«voidable»

Constraint: All objects have inspireId

Natural
language:
OCL:

All transport areas have an external object identifier.
inv:inspireId->notEmpty()

5.3.2.1.9.
TransportLink
TransportLink (abstract)
Subtype of:
Definition:
Stereotypes:

TransportObjectLink
A linear spatial object that describes the geometry and connectivity of a transport
network between two points in the network.
«featureType»

Attribute: validFrom

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time when the transport link started to exist in the real world.
1
«voidable»

Attribute: validTo

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time from which the transport link no longer exists in the real world.
0..1
«voidable»

Constraint: All objects have inspireId

Natural
language:
OCL:

All transport links have an external object identifier.
inv:inspireId->notEmpty()

5.3.2.1.10. TransportLinkSequence
TransportLinkSequence (abstract)
Subtype of:
Definition:

Stereotypes:

TransportObjectLinkSequence
A linear spatial object, composed of an ordered collection of transport links,
which represents a continuous path in the transport network without any
branches. The element has a defined beginning and end and every position on
the transport link sequence is identifiable with one single parameter such as
length. It describes an element of the transport network, characterized by one or
more thematical identifiers and/or properties.
«featureType»

Attribute: validFrom

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time when the transport link sequence started to exist in the real world.
1
«voidable»

Attribute: validTo

Value type:

DateTime

TransportLinkSequence (abstract)
Definition:
Multiplicity:
Stereotypes:

The time from which the transport link sequence no longer exists in the real
world.
0..1
«voidable»

Constraint: All components belong to same transport network

Natural
language:
OCL:

A transport link sequence must be composed of transport links that all belong to
the same transport network.
inv: link->forAll(l | l.link.inNetwork = self.inNetwork)

Constraint: All objects have inspireId

Natural
language:
OCL:

All transport link sequences have an external object identifier.
inv: inspireId->notEmpty()

5.3.2.1.11. TransportLinkSet
TransportLinkSet (abstract)
Subtype of:
Definition:
Description:

Stereotypes:

TransportObjectLinkSet
A collection of transport link sequences and or individual transport links that has
a specific function or significance in a transport network.
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.
«featureType»

Attribute: validFrom

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time when the transport link set started to exist in the real world.
1
«voidable»

Attribute: validTo

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time from which the transport link set no longer exists in the real world.
0..1
«voidable»

Association role: post

Value type:
Definition:
Multiplicity:
Stereotypes:

MarkerPost
Marker post along a route in a transport network.
0..*
«voidable»

Constraint: All components belong to same transport network

Natural
language:
OCL:

A transport link set must be composed of transport links and or transport link
sequences that all belong to the same transport network.
inv: link->forAll(l | l.inNetwork = self.inNetwork)

Constraint: All objects have inspireId

Natural
language:

All transport link sets have an external object identifier.

TransportLinkSet (abstract)
OCL:

inv:inspireId->notEmpty()

5.3.2.1.12. TransportNetwork
TransportNetwork
Subtype of:
Definition:
Description:

Stereotypes:

Network
Collection of network elements that belong to a single mode of transport.
NOTE Road, rail, water and air transport are always considered separate
transport modes. Even within these four categories, multiple modes of transport
can be defined, based on infrastructure, vehicle types, propulsion system,
operation
and/or
other
defining
characteristics.
EXAMPLE All road transport can be considered one mode of transport for some
applications. For other applications, it might be necessary to distinguish between
different public road transport networks. Within water transport, marine and
inland water transport can be considered to be separate modes of transport for
some applications, as they use different types of ships.
«featureType»

Attribute: inspireId

Value type:
Definition:
Multiplicity:

Identifier
External object identifier of the spatial object.
1

Attribute: typeOfTransport

Value type:
Definition:
Multiplicity:

TransportTypeValue
Type of transport network, based on the type of infrastructure the network uses.
1

5.3.2.1.13. TransportNode
TransportNode (abstract)
Subtype of:
Definition:
Description:
Stereotypes:

TransportObjectNode
A point spatial object which is used for connectivity.
Nodes are found at either end of the TransportLink.
«featureType»

Attribute: validFrom

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time when the transport node started to exist in the real world.
1
«voidable»

Attribute: validTo

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time from which the transport node no longer exists in the real world.
0..1
«voidable»

Constraint: All objects have inspireId

Natural
language:
OCL:

All transport nodes have an external object identifier.
inv:inspireId->notEmpty()

5.3.2.1.14. TransportObject
TransportObject (abstract)
Definition:

An identity base for transport network objects in the real world.

TransportObject (abstract)
Description:

Stereotypes:

NOTE Derived 'views' of real-world transport objects are represented through
specialisations in other application schemas; all representations of the same
real-world object share a common geographic name.
«featureType»

Attribute: geographicalName

Value type:
Definition:

Multiplicity:
Stereotypes:

GeographicalName
A geographical name that is used to identify the transport network object in the
real world. It provides a 'key' for implicitly associating different representations of
the object.
0..1
«voidable»

5.3.2.1.15. TransportPoint
TransportPoint (abstract)
Subtype of:
Definition:
Stereotypes:

TransportObjectNetworkElement
A point spatial object - which is not a node - that represents the position of an
element of a transport network.
«featureType»

Attribute: geometry

Value type:
Definition:
Multiplicity:

GM_Point
The location of the transport point.
1

Attribute: validFrom

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time when the transport point started to exist in the real world.
1
«voidable»

Attribute: validTo

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time from which the transport point no longer exists in the real world.
0..1
«voidable»

Constraint: All objects have inspireId

Natural
language:
OCL:

All transport points have an external object identfier.
inv:inspireId->notEmpty()

5.3.2.1.16. TransportProperty
TransportProperty (abstract)
Subtype of:
Definition:

Stereotypes:

NetworkProperty
A reference to a property that falls upon the network. This property can apply to
the whole of the network element it is associated with or - for linear spatial
objects - be described using linear referencing.
«featureType»

Attribute: validFrom

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time when the transport property started to exist in the real world.
1
«voidable»

TransportProperty (abstract)
Attribute: validTo

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime
The time from which the transport property no longer exists in the real world.
0..1
«voidable»

Constraint: All objects have inspireId

Natural
language:
OCL:

All transport properties have an external object identifier.
inv:inspireId->notEmpty()

5.3.2.1.17. VerticalPosition
VerticalPosition
Subtype of:
Definition:
Stereotypes:

TransportProperty
Vertical level relative to other transport network elements.
«featureType»

Attribute: verticalPosition

Value type:
Definition:
Multiplicity:
5.3.2.2.

VerticalPositionValue
Relative vertical position of the transport element.
1

Enumerations

5.3.2.2.1.
TransportTypeValue
TransportTypeValue
Definition:
URI:

Possible types on transport networks.

Value:
Definition:

air
The transport network consists of transport by air.

Value:
Definition:

cable
The transport network consists of transport by cable.

Value:
Definition:

rail
The transport network consists of transport by rail.

Value:
Definition:

road
The transport network consists of transport by road.

Value:
Definition:

water
The transport network consists of transport by water.

5.3.2.3.

Code lists

5.3.2.3.1.
RestrictionTypeValue
RestrictionTypeValue
Definition:
Extensibility:
Identifier:
Values:

Possible restrictions on vehicles that can access a transport element.
none
http://inspire.ec.europa.eu/codelist/RestrictionTypeValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.3.2.3.2.
AccessRestrictionValue
AccessRestrictionValue
Definition:
Extensibility:

Types of access restrictions for a transport element.
none

AccessRestrictionValue
Identifier:
Values:
5.3.2.4.

http://inspire.ec.europa.eu/codelist/AccessRestrictionValue
The allowed values for this code list comprise only the values specified in Annex
C.

Imported types (informative)

This section lists definitions for feature types, data types and enumerations and code lists that are defined in
other application schemas. The section is purely informative and should help the reader understand the feature
catalogue presented in the previous sections. For the normative documentation of these types, see the given
references.

5.3.2.4.1.
CI_Citation
CI_Citation
Package:
Reference:

Citation and responsible party information
Geographic information -- Metadata [ISO 19115:2003/Cor 1:2006]

5.3.2.4.2.
ConditionOfFacilityValue
ConditionOfFacilityValue
Package:
Reference:
Definition:
5.3.2.4.3.
DateTime

DateTime

Package:
Reference:
5.3.2.4.4.
Distance

Date and Time
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

Distance

Package:
Reference:
5.3.2.4.5.
GM_Point

Base Types
INSPIRE Generic Conceptual Model, version 3.4 [DS-D2.5]
The status of a facility with regards to its completion and use.

Units of Measure
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

GM_Point

Package:
Reference:

Geometric primitive
Geographic information -- Spatial schema [ISO 19107:2003]

5.3.2.4.6.
GeographicalName
GeographicalName
Package:
Reference:
Definition:
5.3.2.4.7.
Identifier

Geographical Names
INSPIRE Data specification on Geographical Names [DS-D2.8.I.3]
Proper noun applied to a real world entity.

Identifier

Package:
Reference:
Definition:
Description:

Base Types
INSPIRE Generic Conceptual Model, version 3.4 [DS-D2.5]
External unique object identifier published by the responsible body, which may
be used by external applications to reference the spatial object.
NOTE1 External object identifiers are distinct from thematic object identifiers.
NOTE 2 The voidable version identifier attribute is not part of the unique identifier
of a spatial object and may be used to distinguish two versions of the same
spatial
object.
NOTE 3 The unique identifier will not change during the life-time of a spatial

Identifier
object.
5.3.2.4.8.
Link
Link (abstract)
Package:
Reference:
Definition:

Network
INSPIRE Data Specifications – Base Models – Generic Network Model, version
1.0 [DS-D2.10.1]
Curvilinear network element that connects two positions and represents a
homogeneous path in the network. The connected positions may be represented
as nodes.

5.3.2.4.9.
LinkDirectionValue
LinkDirectionValue
Package:
Reference:
Definition:

Network
INSPIRE Data Specifications – Base Models – Generic Network Model, version
1.0 [DS-D2.10.1]
List of values for directions relative to a link

5.3.2.4.10. LinkSequence
LinkSequence (abstract)
Package:
Reference:
Definition:

Description:

Network
INSPIRE Data Specifications – Base Models – Generic Network Model, version
1.0 [DS-D2.10.1]
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.
EXAMPLE A link sequence may represent a route.

5.3.2.4.11. LinkSet
LinkSet (abstract)
Package:
Reference:
Definition:
Description:

Network
INSPIRE Data Specifications – Base Models – Generic Network Model, version
1.0 [DS-D2.10.1]
A collection of link sequences and/or individual links that has a specific function
or significance in a network.
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.

5.3.2.4.12. Measure
Measure
Package:
Reference:
Definition:

ProductionAndIndustrialFacilitiesExtension
INSPIRE Data specification on Production and Industrial Facilities [DS-D2.8.III.8]
Declared or measured quantity of any kind of physical entity.

5.3.2.4.13. Network
Network
Package:
Reference:

Assessment Methods
INSPIRE Data specification on Area Management Restriction Regulation Zones
and Reporting units [DS-D2.8.III.11]

5.3.2.4.14. NetworkArea
NetworkArea (abstract)

NetworkArea (abstract)
Package:
Reference:
Definition:

Network
INSPIRE Data Specifications – Base Models – Generic Network Model, version
1.0 [DS-D2.10.1]
A 2-dimensional element in a network.

5.3.2.4.15. NetworkElement
NetworkElement (abstract)
Package:
Reference:
Definition:

Network
INSPIRE Data Specifications – Base Models – Generic Network Model, version
1.0 [DS-D2.10.1]
Abstract base type representing an element in a network. Every element in a
network provides some function that is of interest in the network.

5.3.2.4.16. NetworkProperty
NetworkProperty (abstract)
Package:
Reference:
Definition:

Description:

Network
INSPIRE Data Specifications – Base Models – Generic Network Model, version
1.0 [DS-D2.10.1]
Abstract base type representing phenomena located at or along a network
element. This base type provides general properties to associate the networkrelated phenomena (network properties) with the network elements.
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.

5.3.2.4.17. Node
Node (abstract)
Package:
Reference:
Definition:
Description:

Network
INSPIRE Data Specifications – Base Models – Generic Network Model, version
1.0 [DS-D2.10.1]
Represents a significant position in the network that always occurs at the
beginning or the end of a link.
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]

5.3.2.4.18. VerticalPositionValue
VerticalPositionValue
Package:
Reference:
Definition:

Base Types
INSPIRE Generic Conceptual Model, version 3.4 [DS-D2.5]
The relative vertical position of a spatial object.

5.4

Application schema Road Transport Networks

5.4.1 Description
5.4.1.1.

Narrative description

The Road Transport Networks application schema (Roads Schema) employs a link and node structure
to represent a road system used for the transportation of vehicles in the form of a linear network. The
Roads Schema inherits classes from the Common Transport Schema and also creates its own classes
to describe properties of the road network such as Ownership and traffic direction that can apply to
whole sections of the network element or subsections that can be described using linear referencing.
The primary aspects modelled for road network elements are:
− Spatial. Geometric (point, line and area (topographic)) representation of various elements that
are parts of a network. Typically, the network is handled as a network of connected linear
elements (links) with points (nodes) at the ends of the lines (at junctions, road ends etc). Also
real objects with a function in a network may be represented in the dataset. Network
connectivity within the roads network is essential but between elements in the other networks is
an optional spatial aspect.
− Temporal. All elements in a network may have a temporal validity (i.e. description of when the
network element exists in the real world) and also optional information on when data was
entered, modified or deleted in the dataset.
− Thematic. The road schema can be thematically displayed via several of the attributes defined
within the specification such as ownerAuthority or speedLimits.
5.4.1.2.

UML Overview

class Road Transport Netw ork Ov erv iew
«featureT ype»
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«featureT ype»
RoadArea
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Figure 15 – UML class diagram: Overview of the Road Transport Networks

Figure 16 – UML class diagram: Road Transport Networks Spatial object types – Links, Nodes and
Areas
Li nkSet
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+ local RoadCode: CharacterStri ng [0..1]
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Road

constraints
{Al l com ponents belong to sam e transport network}
{Al l obj ects have i nspi reId}
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+ val i dFrom : DateT i m e
+ val i dT o: DateT i m e [0..1]
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Area

Li nkSequence
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RoadLinkSequence

constraints
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Common Transport Elements::
TransportLinkSequence

constraints
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VehicleTrafficArea
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RoadArea

Link
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RoadLink

constraints
{All objects have i nspi reId}
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Common Transport Elements::TransportLink
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«featureT ype»
Common Transport Elements::TransportArea

class Road Transport Netw ork: Spatial obj ect types - Links, Nodes and Areas

Node

«voidable»
+ form OfRoadNode: Form OfRoadNodeVal ue

«featureT ype»
RoadNode

constraints
{Al l obj ects have inspireId}

«voidable»
+ vali dFrom : DateT im e
+ vali dT o: DateT im e [0..1]

«featureT ype»
Common Transport Elements::TransportNode

class Road Transport Netw ork: Spatial obj ect types - Transport Properties

«featureT ype»
FunctionalRoadClass
+

«featureT ype»
RoadSurfaceCategory

functionalClass: FunctionalRoadClassValue

constraints
{Applies to road transport elem ents only}

+

surfaceCategory: RoadSurfaceCategoryValue

constraints
{Applies to road transport elem ents only}
«featureT ype»
FormOfWay
+

form OfWay: Form OfWayValue
Netw orkProperty

constraints
{Applies to road transport elem ents only}

«featureT ype»
Common Transport Elements::
TransportProperty

«featureT ype»
RoadName
+

«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]

«featureT ype»
RoadWidth
+

width: M easure

«voidable»
+ m easuredRoadPart: RoadPartValue

constraints
{Applies to road transport elem ents only}

constraints
{All objects have inspireId}

«featureT ype»
RoadServ iceType

constraints
{Applies to road transport elem ents only}
+
+
«featureT ype»
SpeedLimit
+
+

nam e: GeographicalNam e

availableFacility: ServiceFacilityValue [0..*]
type: RoadServiceT ypeValue

constraints
{Applies to road service areas only}

speedLim itM inM axT ype: SpeedLimitM inM axValue = M axim um
speedLim itValue: Velocity

«voidable»
+ areaCondition: AreaConditionValue [0..1]
+ direction: LinkDirectionValue [0..1]
+ laneExtension: Integer [0..1]
+ speedLim itSource: SpeedLim itSourceValue [0..1]
+ startLane: Integer [0..1]
+ validityPeriod: T M _Period [0..1]
+ vehicleT ype: VehicleT ypeValue [0..1]
+ weatherCondition: WeatherConditionValue [0..1]
constraints
{Applies to road transport elem ents only}

«featureT ype»
NumberOfLanes
+

num berOfLanes: Integer

«voidable»
+ direction: LinkDirectionValue [0..1]
+ m inM axNum berOfLanes: M inM axLaneValue [0..1]
constraints
{Applies to road transport elem ents only}

Figure 17 – UML class diagram: Road Transport Networks Spatial object types – Transport Properties

Figure 18 – Overview of the main Road Transport Networks objects

class Road Transport Netw ork: Enumerations and Code Lists
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Figure 19 – UML class diagram: Road Transport Networks Enumerations and code lists

5.4.1.3.

Consistency between spatial data sets

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.3) apply to the corresponding specialized
elements/classes in the Road transport networks.
5.4.1.4.

Identifier management

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.4) apply to the corresponding specialized
elements/classes in the Road transport networks.
5.4.1.5.

Modelling of object references

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.5) apply to the corresponding specialized
elements/classes in the Road transport networks.

5.4.1.6.
Geometry representation
All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.6) apply to the corresponding specialized
elements/classes in the Road transport networks.

5.4.1.7.
Temporality representation
All attributes describing the lifespan of spatial objects or the phenomena in the real world they
describe are inherited from the Common Transport Elements application schema. Refer to section
5.3.1.7 for more information.

5.4.2

Feature catalogue

Feature catalogue metadata

Application Schema
Version number

INSPIRE Application Schema Road Transport Network
3.0

Types defined in the feature catalogue

Type
AreaConditionValue
ERoad
FormOfRoadNodeValue
FormOfWay
FormOfWayValue
FunctionalRoadClass
NumberOfLanes
Road
RoadArea
RoadLink
RoadLinkSequence
RoadName
RoadNode
RoadPartValue
RoadServiceArea
RoadServiceType
RoadServiceTypeValue
RoadSurfaceCategory
RoadSurfaceCategoryValue
RoadWidth
ServiceFacilityValue
SpeedLimit
SpeedLimitSourceValue
VehicleTrafficArea
VehicleTypeValue
WeatherConditionValue
5.4.2.1.
5.4.2.1.1.
ERoad

Spatial object types
ERoad

Subtype of:

TransportLinkSet

Package
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network
Road Transport Network

Stereotypes
«codeList»
«featureType»
«codeList»
«featureType»
«codeList»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«codeList»
«featureType»
«featureType»
«codeList»
«featureType»
«codeList»
«featureType»
«codeList»
«featureType»
«codeList»
«featureType»
«codeList»
«codeList»

ERoad
Definition:

Description:
Stereotypes:

A collection of road link sequences and or individual road links that represents a
route that is part of the international E-road network, characterized by its
European route number.
EXAMPLE E40.
«featureType»

Attribute: europeanRouteNumber

Value type:
Definition:
Multiplicity:
Stereotypes:

CharacterString
Code, identifying the route in the international E-road network. The code always
starts with a letter 'E', followed by a one-, two- or three-digit number.
1
«voidable»

5.4.2.1.2.
FormOfWay
FormOfWay
Subtype of:
Definition:
Description:
Stereotypes:

TransportProperty
A classification based on the physical properties of the Road Link.
SOURCE Based on [EuroRoadS].
«featureType»

Attribute: formOfWay

Value type:
Definition:
Multiplicity:

FormOfWayValue
Physical form of the way.
1

Constraint: Applies to road transport elements only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a road
transport network.
inv:
networkRef.element.oclIsKindOf(Road)
or
networkRef.element.oclIsKindOf(ERoad)
or
networkRef.element.oclIsKindOf(RoadLink)
or
networkRef.element.oclIsKindOf(RoadLinkSequence)
or
networkRef.element.oclIsKindOf(RoadNode)
or
networkRef.element.oclIsKindOf(RoadArea)
or
networkRef.element.oclIsKindOf(RoadServiceArea)
or
networkRef.element.oclIsKindOf(VehicleTrafficArea)

5.4.2.1.3.
FunctionalRoadClass
FunctionalRoadClass
Subtype of:
Definition:
Description:
Stereotypes:

TransportProperty
A classification based on the importance of the role that the road performs in the
road network.
SOURCE Adapted from [GDF, EuroRoadS].
«featureType»

Attribute: functionalClass

Value type:
Definition:
Description:

Multiplicity:

FunctionalRoadClassValue
Functional rank of the road link in the road network.
NOTE Where functional classification systems are used that have fewer
classes/ranks than the number provided by FunctionalRoadClassValues, classes
with codes 1 to n will be used, where n corresponds to the number of classes
that are used in the classification system.
1

Constraint: Applies to road transport elements only

FunctionalRoadClass
Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a road
transport network.
inv:
networkRef.element.oclIsKindOf(Road)
or
networkRef.element.oclIsKindOf(ERoad)
or
networkRef.element.oclIsKindOf(RoadLink)
or
networkRef.element.oclIsKindOf(RoadLinkSequence)
or
networkRef.element.oclIsKindOf(RoadNode)
or
networkRef.element.oclIsKindOf(RoadArea)
or
networkRef.element.oclIsKindOf(RoadServiceArea)
or
networkRef.element.oclIsKindOf(VehicleTrafficArea)

5.4.2.1.4.
NumberOfLanes
NumberOfLanes
Subtype of:
Definition:
Description:
Stereotypes:

TransportProperty
The number of lanes of a road element.
SOURCE Adapated from [Euroroads].
«featureType»

Attribute: direction

Value type:
Definition:
Description:

Multiplicity:
Stereotypes:

LinkDirectionValue
Indicates which direction the number of lanes is valid for.
SOURCE
[Euroroads].
NOTE When the value for this attribute is 'both', numberOfLanes contains the
sum of the number of lanes in both directions of travel.
NOTE This attribute only applies when the property is associated with a road link
or road link sequence.
0..1
«voidable»

Attribute: minMaxNumberOfLanes

Value type:
Definition:
Description:

MinMaxLaneValue
Indicates if the number of lanes is counted as minimum or maximum value.
SOURCE
[Euroroads].

Multiplicity:
Stereotypes:

NOTE This attribute only applies when the value in numberOfLanes is not an
exact value.
0..1
«voidable»

Attribute: numberOfLanes

Value type:
Definition:
Description:
Multiplicity:

Integer
Number of lanes.
SOURCE [Euroroads].
1

Constraint: Applies to road transport elements only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a road
transport network.
inv:
networkRef.element.oclIsKindOf(Road)
or
networkRef.element.oclIsKindOf(ERoad)
or
networkRef.element.oclIsKindOf(RoadLink)
or
networkRef.element.oclIsKindOf(RoadLinkSequence)
or
networkRef.element.oclIsKindOf(RoadNode)
or
networkRef.element.oclIsKindOf(RoadArea)
or
networkRef.element.oclIsKindOf(RoadServiceArea)
or
networkRef.element.oclIsKindOf(VehicleTrafficArea)

5.4.2.1.5.
RoadLinkSequence
RoadLinkSequence
Subtype of:
Definition:

Stereotypes:

TransportLinkSequence
A linear spatial object, composed of an ordered collection of road links, which
represents a continuous path in a road network without any branches. The
element has a defined beginning and end and every position on the road link
sequence is identifiable with one single parameter such as length. It describes
an element of the road network, characterized by one or more thematic
identifiers and/or properties.
«featureType»

5.4.2.1.6.
RoadName
RoadName
Subtype of:
Definition:
Stereotypes:

TransportProperty
Name of a road, as assigned by the responsible authority.
«featureType»

Attribute: name

Value type:
Definition:
Multiplicity:

GeographicalName
Name of the road.
1

Constraint: Applies to road transport elements only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a road
transport network.
inv:
networkRef.element.oclIsKindOf(Road)
or
networkRef.element.oclIsKindOf(ERoad)
or
networkRef.element.oclIsKindOf(RoadLink)
or
networkRef.element.oclIsKindOf(RoadLinkSequence)
or
networkRef.element.oclIsKindOf(RoadNode)
or
networkRef.element.oclIsKindOf(RoadArea)
or
networkRef.element.oclIsKindOf(RoadServiceArea)
or
networkRef.element.oclIsKindOf(VehicleTrafficArea)

5.4.2.1.7.
RoadServiceArea
RoadServiceArea
Subtype of:
Definition:
Description:
Stereotypes:

TransportArea
Surface annexed to a road and devoted to offer particular services for it.
EXAMPLES Gas station, rest area, toll area.
«featureType»

5.4.2.1.8.
RoadServiceType
RoadServiceType
Subtype of:
Definition:
Stereotypes:

TransportProperty
Description of the type of road service area and the available facilities.
«featureType»

Attribute: availableFacility

Value type:
Definition:
Multiplicity:

ServiceFacilityValue
Facility that is available for a given road service area.
0..*

Attribute: type

Value type:
Definition:
Multiplicity:

RoadServiceTypeValue
Type of road service area.
1

RoadServiceType
Constraint: Applies to road service areas only

Natural
language:
OCL:

This property can only be associated with a spatial object of the type
RoadServiceArea or RoadNode (when formOfRoadNode=roadServiceArea).
inv:
networkRef.element.oclIsKindOf(RoadServiceArea)
or
(networkRef.element.oclIsKindOf(RoadNode)
and
networkRef.element.
formOfRoadNode = FormOfRoadNodeValue::roadServiceArea)

5.4.2.1.9.
RoadSurfaceCategory
RoadSurfaceCategory
Subtype of:
Definition:
Description:
Stereotypes:

TransportProperty
Specification of the state of the surface of the associated Road Element.
Indicates whether a road is paved or unpaved.
SOURCE [GDF3, Euroroads].
«featureType»

Attribute: surfaceCategory

Value type:
Definition:
Multiplicity:

RoadSurfaceCategoryValue
Type of road surface.
1

Constraint: Applies to road transport elements only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a road
transport network.
inv:
networkRef.element.oclIsKindOf(Road)
or
networkRef.element.oclIsKindOf(ERoad)
or
networkRef.element.oclIsKindOf(RoadLink)
or
networkRef.element.oclIsKindOf(RoadLinkSequence)
or
networkRef.element.oclIsKindOf(RoadNode)
or
networkRef.element.oclIsKindOf(RoadArea)
or
networkRef.element.oclIsKindOf(RoadServiceArea)
or
networkRef.element.oclIsKindOf(VehicleTrafficArea)

5.4.2.1.10. RoadWidth
RoadWidth
Subtype of:
Definition:
Description:
Stereotypes:

TransportProperty
The width of the road, measured as an average value.
SOURCE [Euroroads].
«featureType»

Attribute: measuredRoadPart

Value type:
Definition:
Multiplicity:
Stereotypes:

RoadPartValue
Indicates to which part of a road the value for the attribute 'width' applies.
1
«voidable»

Attribute: width

Value type:
Definition:
Multiplicity:

Measure
Road width value.
1

Constraint: Applies to road transport elements only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a road
transport network.
inv:
networkRef.element.oclIsKindOf(Road)
or
networkRef.element.oclIsKindOf(ERoad)
or

RoadWidth
networkRef.element.oclIsKindOf(RoadLink)
networkRef.element.oclIsKindOf(RoadLinkSequence)
networkRef.element.oclIsKindOf(RoadNode)
networkRef.element.oclIsKindOf(RoadArea)
networkRef.element.oclIsKindOf(RoadServiceArea)
networkRef.element.oclIsKindOf(VehicleTrafficArea)

or
or
or
or
or

5.4.2.1.11. SpeedLimit
SpeedLimit
Subtype of:
Definition:
Description:
Stereotypes:

TransportProperty
Limit for the speed of a vehicle on a road..
SOURCE [Euroroads].
«featureType»

Attribute: areaCondition

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

AreaConditionValue
Speed limit is dependent on environmental circumstances.
SOURCE [Euroroads].
0..1
«voidable»

Attribute: direction

Value type:
Definition:
Description:

Multiplicity:
Stereotypes:

LinkDirectionValue
Indicates which direction the speed limit is valid for.
SOURCE
[Euroroads].
NOTE This attribute only applies when the property is associated with a road link
or road link sequence.
0..1
«voidable»

Attribute: laneExtension

Value type:
Definition:
Description:

Multiplicity:
Stereotypes:

Integer
Number of lanes including the start lane counted from the right hand side for
which the speed limit applies.
SOURCE
[Euroroads].
NOTE This attribute only applies when the property is associated with a road link
or road link sequence.
0..1
«voidable»

Attribute: speedLimitMinMaxType

Value type:
Definition:
Description:
Multiplicity:

SpeedLimitMinMaxValue
Indicates if the speed limit is maximum or minimum and if it is recommended.
SOURCE [Euroroads].
1

Attribute: speedLimitSource

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

SpeedLimitSourceValue
Source for speed limit.
SOURCE [Euroroads].
0..1
«voidable»

Attribute: speedLimitValue

Value type:

Velocity

SpeedLimit
Definition:
Description:
Multiplicity:

Value for speed limit.
SOURCE [Euroroads].
1

Attribute: startLane

Value type:
Definition:
Description:

Multiplicity:
Stereotypes:

Integer
Start lane counted from the right side for which speed limit applies.
SOURCE
[Euroroads].
NOTE This attribute only applies when the property is associated with a road link
or road link sequence.
0..1
«voidable»

Attribute: validityPeriod

Value type:
Definition:
Multiplicity:
Stereotypes:

TM_Period
Period during which the speed limit is valid.
0..1
«voidable»

Attribute: vehicleType

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

VehicleTypeValue
Vehicle type the speed limit is restricted to.
SOURCE Adapted from [Euroroads].
0..1
«voidable»

Attribute: weatherCondition

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

WeatherConditionValue
Weather condition the speed limit is dependent on.
SOURCE Adapted from [Euroroads].
0..1
«voidable»

Constraint: Applies to road transport elements only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a road
transport network.
inv:
networkRef.element.oclIsKindOf(Road)
or
networkRef.element.oclIsKindOf(ERoad)
or
networkRef.element.oclIsKindOf(RoadLink)
or
networkRef.element.oclIsKindOf(RoadLinkSequence)
or
networkRef.element.oclIsKindOf(RoadNode)
or
networkRef.element.oclIsKindOf(RoadArea)
or
networkRef.element.oclIsKindOf(RoadServiceArea)
or
networkRef.element.oclIsKindOf(VehicleTrafficArea)

5.4.2.1.12. VehicleTrafficArea
VehicleTrafficArea
Subtype of:
Definition:
Stereotypes:

TransportArea
Surface that represents the part of a road which is used for the normal traffic of
vehicles.
«featureType»

5.4.2.1.13. Road
Road
Subtype of:

TransportLinkSet

Road
Definition:
Description:

Stereotypes:

A collection of road link sequences and/or individual road links that are
characterized by one or more thematic identifiers and/or properties.
EXAMPLE Examples are roads characterized by a specific identification code,
used by road management authorities or tourist routes, identified by a specific
name.
«featureType»

Attribute: localRoadCode

Value type:
Definition:
Multiplicity:
Stereotypes:

CharacterString
Identification code assigned to the road by the local road authority.
0..1
«voidable»

Attribute: nationalRoadCode

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

CharacterString
The national number of the road.
SOURCE [Euroroads].
0..1
«voidable»

5.4.2.1.14. RoadArea
RoadArea
Subtype of:
Definition:
Description:
Stereotypes:

TransportArea
Surface which extends to the limits of a road, including vehicular areas and other
parts of it.
EAXMPLE Pedestrian areas.
«featureType»

5.4.2.1.15. RoadLink
RoadLink
Subtype of:
Definition:

Stereotypes:

TransportLink
A linear spatial object that describes the geometry and connectivity of a road
network between two points in the network. Road links can represent paths,
bicycle roads, single carriageways, multiple carriageway roads and even
fictitious trajectories across traffic squares.
«featureType»

5.4.2.1.16. RoadNode
RoadNode
Subtype of:
Definition:

Stereotypes:

TransportNode
A point spatial object that is used to either represent connectivity between two
road links or to represent a significant spatial object such as a services station or
roundabout.
«featureType»

Attribute: formOfRoadNode

Value type:
Definition:
Multiplicity:
Stereotypes:
5.4.2.2.

FormOfRoadNodeValue
Description of the function of a road node in the road transport network.
1
«voidable»

Enumerations

5.4.2.2.1.
MinMaxLaneValue
MinMaxLaneValue

MinMaxLaneValue
Definition:
Description:
URI:

Values to indicate whether number of lanes are counted as the maximum,
minimum or average number.
SOURCE Adapted from [Euroroads].

Value:
Definition:
Description:

maximum
The number of lanes is the maximum value for a given part of the road network.
SOURCE Adapted from [Euroroads].

Value:
Definition:
Description:

minimum
The number of lanes is the minimum value for a given part of the road network.
SOURCE [Euroroads].

Value:
Definition:
Description:

average
The number of lanes is the average value for a given part of the road network.
SOURCE [Euroroads].

5.4.2.2.2.
SpeedLimitMinMaxValue
SpeedLimitMinMaxValue
Definition:
URI:

Possible values to indicate the nature of a speed limit.

Value:
Definition:
Description:

maximum
Speed limit is a maximum value
SOURCE [Euroroads].

Value:
Definition:
Description:

minimum
Speed limit is a minimum value
SOURCE [Euroroads].

Value:
Definition:
Description:

recommendedMaximum
Speed limit is a recommended maximum value
SOURCE [Euroroads].

Value:
Definition:
Description:

recommendedMinimum
Speed limit is a recommended minimum value
SOURCE [Euroroads].

5.4.2.2.3.
FunctionalRoadClassValue
FunctionalRoadClassValue
Definition:
Description:
URI:

Values for the functional road classification. This classification is based on the
importance of the role that the road performs in the road network.
SOURCE Adapted from [GDF, EuroRoadS].

Value:
Definition:
Description:

mainRoad
The most important roads in a given network.
SOURCE [GDF], [Euroroads].

Value:
Definition:
Description:

firstClass
The second most important roads in a given network.
SOURCE [Euroroads].

Value:
Definition:
Description:

secondClass
The third most important roads in a given network.
SOURCE [Euroroads].

Value:
Definition:
Description:

thirdClass
The fourth most important roads in a given network.
SOURCE [Euroroads].

Value:

fourthClass

FunctionalRoadClassValue
Definition:
Description:

The fifth most important roads in a given network.
SOURCE [Euroroads].

Value:
Definition:
Description:

fifthClass
The sixth most important roads in a given network.
SOURCE [Euroroads].

Value:
Definition:
Description:

sixthClass
The seventh most important roads in a given network.
SOURCE [Euroroads].

Value:
Definition:
Description:

seventhClass
The eighth most important roads in a given network.
SOURCE [Euroroads].

Value:
Definition:
Description:

eighthClass
The ninth most important roads in a given network.
SOURCE [Euroroads].

Value:
Definition:
Description:

ninthClass
The least important roads in a given network.
SOURCE

[GDF]

NOTE The farthest ways in the forest road network. It has no regular
maintenance. [NVDB] [Euroroads].
5.4.2.3.

Code lists

5.4.2.3.1.
AreaConditionValue
AreaConditionValue
Definition:
Description:
Extensibility:
Identifier:
Values:

Speed limit restriction depending on the area.
SOURCE [Euroroads].
none
http://inspire.ec.europa.eu/codelist/AreaConditionValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.4.2.3.2.
RoadPartValue
RoadPartValue
Definition:
Extensibility:
Identifier:
Values:

Indication to which part of a road the value of a measurement applies.
none
http://inspire.ec.europa.eu/codelist/FormOfRoadNodeValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.4.2.3.3.
RoadSurfaceCategoryValue
RoadSurfaceCategoryValue
Definition:
Extensibility:
Identifier:
Values:

Values to indicate whether a road is paved or not paved.
none
http://inspire.ec.europa.eu/codelist/RoadSurfaceCategoryValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.4.2.3.4.
SpeedLimitSourceValue
SpeedLimitSourceValue
Definition:
Extensibility:
Identifier:

Possible sources for speed limits.
none
http://inspire.ec.europa.eu/codelist/SpeedLimitSourceValue

SpeedLimitSourceValue
Values:

The allowed values for this code list comprise only the values specified in Annex
C.

5.4.2.3.5.
VehicleTypeValue
VehicleTypeValue
Definition:
Extensibility:
Identifier:
Values:

Possible types of vehicles.
none
http://inspire.ec.europa.eu/codelist/VehicleTypeValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.4.2.3.6.
WeatherConditionValue
WeatherConditionValue
Definition:
Extensibility:
Identifier:
Values:

Values to indicate weather conditions that affect speed limits.
none
http://inspire.ec.europa.eu/codelist/WeatherConditionValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.4.2.3.7.
FormOfRoadNodeValue
FormOfRoadNodeValue
Definition:
Extensibility:
Identifier:
Values:

Functions of road nodes within Euroroads.
none
http://inspire.ec.europa.eu/codelist/FormOfRoadNodeValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.4.2.3.8.
FormOfWayValue
FormOfWayValue
Definition:
Description:
Extensibility:
Identifier:
Values:

Classification based on the physical properties of the road link.
SOURCE Based on [Euroroads].
none
http://inspire.ec.europa.eu/codelist/FormOfWayValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.4.2.3.9.
RoadServiceTypeValue
RoadServiceTypeValue
Definition:
Extensibility:
Identifier:
Values:

Types of road service areas.
none
http://inspire.ec.europa.eu/codelist/RoadServiceTypeValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.4.2.3.10. ServiceFacilityValue
ServiceFacilityValue
Definition:
Extensibility:
Identifier:
Values:
5.4.2.4.

Possible service facilities available at a road service area.
none
The allowed values for this code list comprise only the values specified in Annex
C.

Imported types (informative)

This section lists definitions for feature types, data types and enumerations and code lists that are defined in
other application schemas. The section is purely informative and should help the reader understand the feature

catalogue presented in the previous sections. For the normative documentation of these types, see the given
references.

5.4.2.4.1.
CharacterString
CharacterString
Package:
Reference:

Text
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

5.4.2.4.2.
GeographicalName
GeographicalName
Package:
Reference:
Definition:
5.4.2.4.3.
Integer

Geographical Names
INSPIRE Data specification on Geographical Names [DS-D2.8.I.3]
Proper noun applied to a real world entity.

Integer

Package:
Reference:

Numerics
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

5.4.2.4.4.
LinkDirectionValue
LinkDirectionValue
Package:
Reference:
Definition:
5.4.2.4.5.
Measure

Network
INSPIRE Data Specifications – Base Models – Generic Network Model, version
1.0 [DS-D2.10.1]
List of values for directions relative to a link

Measure

Package:
Reference:
Definition:

ProductionAndIndustrialFacilitiesExtension
INSPIRE Data specification on Production and Industrial Facilities [DS-D2.8.III.8]
Declared or measured quantity of any kind of physical entity.

5.4.2.4.6.
TM_Period
TM_Period
Package:
Reference:

Temporal Objects
Geographic information -- Temporal schema [ISO 19108:2002/Cor 1:2006]

5.4.2.4.7.
TransportArea
TransportArea (abstract)
Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
Surface that represents the spatial extent of an element of a transport network.

5.4.2.4.8.
TransportLink
TransportLink (abstract)
Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A linear spatial object that describes the geometry and connectivity of a transport
network between two points in the network.

5.4.2.4.9.
TransportLinkSequence
TransportLinkSequence (abstract)
Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A linear spatial object, composed of an ordered collection of transport links,
which represents a continuous path in the transport network without any

TransportLinkSequence (abstract)
branches. The element has a defined beginning and end and every position on
the transport link sequence is identifiable with one single parameter such as
length. It describes an element of the transport network, characterized by one or
more thematical identifiers and/or properties.
5.4.2.4.10. TransportLinkSet
TransportLinkSet (abstract)
Package:
Reference:
Definition:
Description:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A collection of transport link sequences and or individual transport links that has
a specific function or significance in a transport network.
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.

5.4.2.4.11. TransportNode
TransportNode (abstract)
Package:
Reference:
Definition:
Description:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A point spatial object which is used for connectivity.
Nodes are found at either end of the TransportLink.

5.4.2.4.12. TransportProperty
TransportProperty (abstract)
Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A reference to a property that falls upon the network. This property can apply to
the whole of the network element it is associated with or - for linear spatial
objects - be described using linear referencing.

5.4.2.4.13. Velocity
Velocity
Package:
Reference:

5.5

Units of Measure
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

Application schema Rail Transport Networks

5.5.1 Description
5.5.1.1.

Narrative description

The Rail Transport Networks application schema (Rail Schema) employs a link and node structure to
represent the rail tracks used for transportation in the form of a linear network. The Rail Schema
inherits classes from the Common Transport Schema and also creates its own classes to describe
properties of the rail network such as Ownership and restrictions that can apply to whole sections of
the network element or subsections that can be described using linear referencing.
The primary aspects modelled for rail network elements are:

− Spatial. Geometric (point, line and area (topographic)) representation of various elements that
are parts of a network. Typically, the network is handled as a network of connected linear
elements (links) with points (nodes) at the ends of the lines (at junctions, rail ends etc). Also real
objects with a function in a network may be represented in the dataset. Network connectivity
within the rail network is essential but between elements in the other networks is an optional
spatial aspect.
− Temporal. All elements in a network may have a temporal validity (i.e. description of when the
network element exists in the real world) and also optional information on when data was
entered, modified or deleted in the dataset.
− Thematic. The Rail Schema can be thematically displayed via several of the attributes defined
within the specification such as railwayGauge or owningAuthority.
5.5.1.2.

UML Overview

class Railw ay Transport Netw ork Ov erv iew
LinkSet
TransportObject

LinkSequence
TransportObject

Link
TransportObject

«featureT ype»
Common Transport Elements::
TransportLinkSet

«featureType»
Common Transport Elements::
TransportLinkSequence

«featureType»
Common Transport Elements::
TransportLink

«featureT ype»
Railw ayLine

«featureType»
Railw ayLinkSequence

«featureType»
Railw ayLink

Node
TransportObject

NetworkArea
TransportObject

«featureT ype»
Common Transport Elements::
TransportNode

«featureType»
Common Transport Elements::
TransportArea

«featureT ype»
Railw ayNode

«featureT ype»
Railw ayYardNode

«featureType»
Railw ayArea

«featureType»
Railw ayYardArea

«featureType»
Railw ayStationArea

«featureType»
Railw ayStationNode

«featureType»
NominalTrackGauge
«featureType»
Railw ayElectrification

«featureType»
Railw ayUse

NetworkProperty
«featureType»
Common Transport Elements::
TransportProperty

«featureT ype»
Railw ayType

«featureType»
DesignSpeed
«featureT ype»
NumberOfTracks

Figure 20 – UML class diagram: Overview of the Rail Transport Networks application schema

class Railw ay Transport Netw ork: Spatial obj ects types - Links, Nodes and Areas
LinkSet
TransportObject

LinkSequence
TransportObject

«featureType»
Common Transport Elements::TransportLinkSet
«voidable»
+ validFrom: DateTime
+ validTo: DateTime [0..1]

«featureType»
Common Transport Elements::
TransportLinkSequence

constraints
{All components belong to same transport network}
{All objects have inspireId}

«featureType»
Railw ayLine

«featureType»
Common Transport Elements::TransportLink
«voidable»
+ validFrom: DateTime
+ validTo: DateTime [0..1]

«voidable»
+ validFrom: DateTime
+ validTo: DateTime [0..1]

constraints
{All components belong to same transport network}
{All objects have inspireId}

Link
TransportObject

constraints
{All objects have inspireId}

«featureType»
Railw ayLinkSequence

«featureType»
Railw ayLink

«voidable»
+ railwayLineCode: CharacterString

«voidable»
+ fictitious: Boolean

Node
TransportObject

NetworkArea
TransportObject

«featureType»
Common Transport Elements::TransportNode

«featureType»
Common Transport Elements::TransportArea

«voidable»
+ validFrom: DateTime
+ validTo: DateTime [0..1]

«voidable»
+ validFrom: DateTime
+ validTo: DateTime [0..1]

constraints
{All objects have inspireId}

constraints
{All objects have inspireId}

«featureType»
Railw ayNode

«featureType»
Railw ayArea

«featureType»
Railw ayYardArea

«featureType»
Railw ayStationArea

«voidable»
+ formOfNode: FormOfRailwayNodeValue

«featureType»
Railw ayYardNode

constraints
{formOfNode is always RailwayStop}

«featureType»
Railw ayStationNode
«voidable»
+ numberOfPlatforms: Integer
constraints
{formOfNode is always RailwayStop}

Figure 21 – UML class diagram: Railway Transport Networks Spatial object types – Links, Nodes and
Areas

class Railw ay Transport Netw ork: Spatial Obj ect Types - Transport Properties

«featureType»
NominalTrackGauge
«voidable»
+ nominalGauge: Measure [0..1]
+ nominalGaugeCategory: TrackGaugeCategoryValue [0..1]

«featureType»
Railw ayElectrification
+

constraints
{Applies to railway transport classes only}

electrified: Boolean

constraints
{Applies to railway transport classes only}
«featureT ype»
Railw ayUse
+

NetworkProperty

use: RailwayUseValue

constraints
{Applies to Railway Transport classes only}

«featureType»
Common Transport Elements::
TransportProperty

«featureType»
Railw ayType
+

«voidable»
+ validFrom: DateTime
+ validT o: DateTime [0..1]

«featureType»
DesignSpeed
+

type: RailwayTypeValue

constraints
{Applies to railway transport classes only}

constraints
{All objects have inspireId}

speed: Velocity

«featureType»
Railw ayStationCode

constraints
{Applies to railway transport classes only}
+
«featureType»
NumberOfTracks
+

stationCode: CharacterString

constraints
{Applies to Railway Transport classes only}

numberOfT racks: Integer

«voidable»
+ minMaxNumberOfTracks: MinMaxTrackValue
constraints
{Applies to railway transport classes only}

Figure 22 – UML class diagram: Railway Transport Networks Spatial object types – Transport
Properties

Figure 23 – Overview of the main Rail Transport Networks objects
class Railw ay Transport Netw ork: Enumerations and Code Lists

«enumeration»
TrackGaugeCategoryValue

«codeList»
FormOfRailw ayNodeValue
+
+
+
+
+

broad
standard
narrow
notApplicable

junction
levelCrossing
pseudoNode
railwayEnd
railwayStop

«codeList»
Railw ayTypeValue
+
+
+
+
+
+
+
+

cogRailway
funicular
magneticLevitation
metro
monorail
suspendedRail
train
tramway

«codeList»
Railw ayUseValue
+
+
+
+

cargo
carShuttle
mixed
passengers

«enumeration»
MinMaxTrackValue
average
maximum
minimum

Figure 24 – UML class diagram: Railway Transport Networks Enumerations and Code lists

5.5.1.3.

Consistency between spatial data sets

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.3) apply to the corresponding specialized
elements/classes in the Rail transport networks.
5.5.1.4.

Identifier management

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.4) apply to the corresponding specialized
elements/classes in the Rail transport networks.
5.5.1.5.

Modelling of object references

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.5) apply to the corresponding specialized
elements/classes in the Rail transport networks.
5.5.1.6.
Geometry representation
All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.6) apply to the corresponding specialized
elements/classes in the Rail transport networks.
5.5.1.7.
Temporality representation
All attributes describing the lifespan of spatial objects or the phenomena in the real world they
describe are inherited from the Common Transport Elements application schema. Refer to section
5.3.1.7 for more information.

5.5.2

Feature catalogue

Feature catalogue metadata

Application Schema
Version number

INSPIRE Application Schema Railway Transport Network
3.0

Types defined in the feature catalogue

Type
DesignSpeed
FormOfRailwayNodeValue
NominalTrackGauge
NumberOfTracks
RailwayArea
RailwayElectrification
RailwayLine
RailwayLink
RailwayLinkSequence
RailwayNode
RailwayStationArea
RailwayStationCode
RailwayStationNode
RailwayType
RailwayTypeValue

Package
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network

Stereotypes
«featureType»
«codeList»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«codeList»

Type
RailwayUse
RailwayUseValue
RailwayYardArea
RailwayYardNode
5.5.2.1.

Package
Railway Transport Network
Railway Transport Network
Railway Transport Network
Railway Transport Network

Stereotypes
«featureType»
«codeList»
«featureType»
«featureType»

Spatial object types

5.5.2.1.1.
DesignSpeed
DesignSpeed
Subtype of:
Definition:
Stereotypes:

TransportProperty
The specification of the maximum speed to which a railway line is designed for.
«featureType»

Attribute: speed

Value type:
Definition:
Multiplicity:

Velocity
The specification of the maximum speed to which a railway line is designed for.
1

Constraint: Applies to railway transport classes only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a railway
transport network.
inv:
networkRef.element.oclIsKindOf(RailwayArea)
or
networkRef.element.oclIsKindOf(RailwayYardArea)
or
networkRef.element.oclIsKindOf(RailwayStationArea)
or
networkRef.element.oclIsKindOf(RailwayLine)
or
networkRef.element.oclIsKindOf(RailwayLinkSequence)
or
networkRef.element.oclIsKindOf(RailwayLink)
or
networkRef.element.oclIsKindOf(RailwayNode)

5.5.2.1.2.
NominalTrackGauge
NominalTrackGauge
Subtype of:
Definition:
Stereotypes:

TransportProperty
The nominal distance between the two outer rails (gauge) of a railway track.
«featureType»

Attribute: nominalGauge

Value type:
Definition:
Multiplicity:
Stereotypes:

Measure
A single value that identifies the track gauge.
0..1
«voidable»

Attribute: nominalGaugeCategory

Value type:
Definition:
Multiplicity:
Stereotypes:

TrackGaugeCategoryValue
Provision of the gauge of a railway track as a fuzzy category with respect to the
European standard nominal gauge.
0..1
«voidable»

Constraint: Applies to railway transport classes only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a railway
transport network.
inv:
networkRef.element.oclIsKindOf(RailwayArea)
or
networkRef.element.oclIsKindOf(RailwayYardArea)
or
networkRef.element.oclIsKindOf(RailwayStationArea)
or
networkRef.element.oclIsKindOf(RailwayLine)
or

NominalTrackGauge
networkRef.element.oclIsKindOf(RailwayLinkSequence)
networkRef.element.oclIsKindOf(RailwayLink)
networkRef.element.oclIsKindOf(RailwayNode)

or
or

5.5.2.1.3.
NumberOfTracks
NumberOfTracks
Subtype of:
Definition:
Description:
Stereotypes:

TransportProperty
The number of tracks for a railway stretch.
This is dependent on the resolution of the data.
«featureType»

Attribute: minMaxNumberOfTracks

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

MinMaxTrackValue
Indicates whether the number of tracks are counted as minimum or maximum
value.
NOTE This attribute only applies when the value in numberOfTracks is not an
exact value.
1
«voidable»

Attribute: numberOfTracks

Value type:
Definition:
Multiplicity:

Integer
The number of tracks present.
1

Constraint: Applies to railway transport classes only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a railway
transport network.
inv:
networkRef.element.oclIsKindOf(RailwayArea)
or
networkRef.element.oclIsKindOf(RailwayYardArea)
or
networkRef.element.oclIsKindOf(RailwayStationArea)
or
networkRef.element.oclIsKindOf(RailwayLine)
or
networkRef.element.oclIsKindOf(RailwayLinkSequence)
or
networkRef.element.oclIsKindOf(RailwayLink)
or
networkRef.element.oclIsKindOf(RailwayNode)

5.5.2.1.4.
RailwayArea
RailwayArea
Subtype of:
Definition:
Stereotypes:

TransportArea
Surface occupied by a railway track, including ballast.
«featureType»

5.5.2.1.5.
RailwayElectrification
RailwayElectrification
Subtype of:
Definition:
Stereotypes:

TransportProperty
Indication whether the railway is provided with an electric system to power
vehicles moving along it.
«featureType»

Attribute: electrified

Value type:
Definition:
Multiplicity:

Boolean
Inidicates whether the railway is provided with an electric system to power
vehicles moving along it.
1

RailwayElectrification
Constraint: Applies to railway transport classes only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a railway
transport network.
inv:
networkRef.element.oclIsKindOf(RailwayArea)
or
networkRef.element.oclIsKindOf(RailwayYardArea)
or
networkRef.element.oclIsKindOf(RailwayStationArea)
or
networkRef.element.oclIsKindOf(RailwayLine)
or
networkRef.element.oclIsKindOf(RailwayLinkSequence)
or
networkRef.element.oclIsKindOf(RailwayLink)
or
networkRef.element.oclIsKindOf(RailwayNode)

5.5.2.1.6.
RailwayLine
RailwayLine
Subtype of:
Definition:
Description:
Stereotypes:

TransportLinkSet
A collection of railway link sequences and or individual railway links that are
characterized by one or more thematical identifiers and/or properties.
EXAMPLE Railway lines characterized by a specific identification code, used by
railroad companies or tourist railways, identified by a specific name.
«featureType»

Attribute: railwayLineCode

Value type:
Definition:
Multiplicity:
Stereotypes:

CharacterString
A code assigned to a railway line which is unique within a Member State.
1
«voidable»

5.5.2.1.7.
RailwayLink
RailwayLink
Subtype of:
Definition:
Description:
Stereotypes:

TransportLink
A linear spatial object that describes the geometry and connectivity of a railway
network between two points in the network.
NOTE Railway links can be used to represent stretches of railway with one or
multiple tracks.
«featureType»

Attribute: fictitious

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

Boolean
The railway link does not represent a real and existing railway track but a
fictitious trajectory.
EXAMPLE A fictitious trajectory to connect railway links across a turntable.
1
«voidable»

5.5.2.1.8.
RailwayLinkSequence
RailwayLinkSequence
Subtype of:
Definition:

Stereotypes:

TransportLinkSequence
A linear spatial object, composed of an ordered collection of railway links, which
represents a continuous path in a railway network without any branches. The
element has a defined beginning and end and every position on the railway link
sequence is identifiable with one single parameter such as length. It describes
an element of the railway network, characterized by one or more thematical
identifiers and/or properties.
«featureType»

5.5.2.1.9.
RailwayNode
RailwayNode
Subtype of:
Definition:

Stereotypes:

TransportNode
A point spatial object which represents a significant point along the railway
network or defines an intersection of railway tracks used to describe its
connectivity.
«featureType»

Attribute: formOfNode

Value type:
Definition:
Multiplicity:
Stereotypes:

FormOfRailwayNodeValue
The function of a railway node within the railway network.
1
«voidable»

5.5.2.1.10. RailwayStationArea
RailwayStationArea
Subtype of:
Definition:

Stereotypes:

TransportArea
An area spatial object which is used to represent the topographical limits of the
facilities of a railway station (buildings, railway yards, installations and
equipment) devoted to carry out railway station operations.
«featureType»

5.5.2.1.11. RailwayStationCode
RailwayStationCode
Subtype of:
Definition:
Stereotypes:

TransportProperty
The unique code assigned to a railway station.
«featureType»

Attribute: stationCode

Value type:
Definition:
Multiplicity:

CharacterString
A unique code assigned to a railway station.
1

Constraint: Applies to Railway Transport classes only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a railway
transport network.
inv:
networkRef.element.oclIsKindOf(RailwayArea)
or
networkRef.element.oclIsKindOf(RailwayYardArea)
or
networkRef.element.oclIsKindOf(RailwayStationArea)
or
networkRef.element.oclIsKindOf(RailwayLine)
or
networkRef.element.oclIsKindOf(RailwayLinkSequence)
or
networkRef.element.oclIsKindOf(RailwayLink)
or
networkRef.element.oclIsKindOf(RailwayNode)

5.5.2.1.12. RailwayStationNode
RailwayStationNode
Subtype of:
Definition:
Stereotypes:

RailwayNode
A railway node which represents the location of a railway station along the
railway network.
«featureType»

Attribute: numberOfPlatforms

Value type:
Definition:
Multiplicity:
Stereotypes:

Integer
A value indicating the number of platforms available at a railway station.
1
«voidable»

RailwayStationNode
Constraint: formOfNode is always RailwayStop

Natural
language:
OCL:

For a railway station node, the value for the "formOfNode" attribute shall always
be "RailwayStop".
formOfNode = FormOfRailwayNodeValue::railwayStop

5.5.2.1.13. RailwayType
RailwayType
Subtype of:
Definition:
Stereotypes:

TransportProperty
The type of railway transport the line is designed for.
«featureType»

Attribute: type

Value type:
Definition:
Multiplicity:

RailwayTypeValue
The type of railway transport to which the line is designed for.
1

Constraint: Applies to railway transport classes only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a railway
transport network.
inv:
networkRef.element.oclIsKindOf(RailwayArea)
or
networkRef.element.oclIsKindOf(RailwayYardArea)
or
networkRef.element.oclIsKindOf(RailwayStationArea)
or
networkRef.element.oclIsKindOf(RailwayLine)
or
networkRef.element.oclIsKindOf(RailwayLinkSequence)
or
networkRef.element.oclIsKindOf(RailwayLink)
or
networkRef.element.oclIsKindOf(RailwayNode)

5.5.2.1.14. RailwayUse
RailwayUse
Subtype of:
Definition:
Stereotypes:

TransportProperty
The current use of the railway.
«featureType»

Attribute: use

Value type:
Definition:
Multiplicity:

RailwayUseValue
The current use of the railway.
1

Constraint: Applies to Railway Transport classes only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a railway
transport network.
inv:
networkRef.element.oclIsKindOf(RailwayArea)
or
networkRef.element.oclIsKindOf(RailwayYardArea)
or
networkRef.element.oclIsKindOf(RailwayStationArea)
or
networkRef.element.oclIsKindOf(RailwayLine)
or
networkRef.element.oclIsKindOf(RailwayLinkSequence)
or
networkRef.element.oclIsKindOf(RailwayLink)
or
networkRef.element.oclIsKindOf(RailwayNode)

5.5.2.1.15. RailwayYardArea
RailwayYardArea
Subtype of:
Definition:

TransportArea
An area spatial object which is used to represent the topographical limits of a
railway yard. DEFINITION Railway yard: An area crossed by a number of parallel
railway tracks (usually more than two) interconnected between them, which are

RailwayYardArea

Stereotypes:

used to stop trains in order to load / unload freight without interrupting the traffic
of a main railway line.
«featureType»

5.5.2.1.16. RailwayYardNode
RailwayYardNode
Subtype of:
Definition:

Stereotypes:

RailwayNode
A railway node which occurs within a railway yard area. DEFINTION Railway
yard: An area crossed by a number of parallel railway tracks (usually more than
two) interconnected between them, which are used to stop trains in order to load
/ unload freight without interrupting the traffic of a main railway line.
«featureType»

Constraint: formOfNode is always RailwayStop

Natural
language:
OCL:
5.5.2.2.

For a railway yard node, the value for the "formOfNode" attribute shall always be
"RailwayStop".
formOfNode = FormOfRailwayNodeValue::railwayStop

Enumerations

5.5.2.2.1.
MinMaxTrackValue
MinMaxTrackValue
Definition:

Values to indicate whether number of tracks are counted as the maximum,
minimum or average number.

URI:
Value:
Definition:

average
The number of tracks is the average value for a given part of the railway network.

Value:
Definition:

maximum
The number of tracks is the maximum value for a given part of the railway
network.

Value:
Definition:

minimum
The number of tracks is the minimum value for a given part of the railway
network.

5.5.2.2.2.
TrackGaugeCategoryValue
TrackGaugeCategoryValue
Definition:
URI:

The possible categories of railways concerning its nominal track gauge.

Value:
Definition:

broad
The nominal track gauge property is broader than the standard one.

Value:
Definition:

standard
The nominal track gauge property is equal to the European standard (1435
millimetres).

Value:
Definition:

narrow
The nominal track gauge property is narrower than the standard one.

Value:
Definition:

notApplicable
The definition of a nominal track gauge property is not applicable to the type of
railway transport.
EXAMPLE Monorail.

Description:
5.5.2.3.

Code lists

5.5.2.3.1.
FormOfRailwayNodeValue
FormOfRailwayNodeValue

FormOfRailwayNodeValue
Definition:
Extensibility:
Identifier:
Values:

The possible functions of a railway node within the railway network.
none
http://inspire.ec.europa.eu/codelist/FormOfRailwayNodeValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.5.2.3.2.
RailwayTypeValue
RailwayTypeValue
Definition:
Extensibility:
Identifier:
Values:

The possible types of railway transport.
none
http://inspire.ec.europa.eu/codelist/RailwayTypeValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.5.2.3.3.
RailwayUseValue
RailwayUseValue
Definition:
Extensibility:
Identifier:
Values:
5.5.2.4.

The possible uses of railways.
none
http://inspire.ec.europa.eu/codelist/RailwayUseValue
The allowed values for this code list comprise only the values specified in Annex
C.

Imported types (informative)

This section lists definitions for feature types, data types and enumerations and code lists that are defined in
other application schemas. The section is purely informative and should help the reader understand the feature
catalogue presented in the previous sections. For the normative documentation of these types, see the given
references.

5.5.2.4.1.
Boolean

Boolean

Package:
Reference:

Truth
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

5.5.2.4.2.
CharacterString
CharacterString
Package:
Reference:
5.5.2.4.3.
Integer

Integer

Package:
Reference:
5.5.2.4.4.
Measure

Text
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

Numerics
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

Measure

Package:
Reference:
Definition:

ProductionAndIndustrialFacilitiesExtension
INSPIRE Data specification on Production and Industrial Facilities [DS-D2.8.III.8]
Declared or measured quantity of any kind of physical entity.

5.5.2.4.5.
TransportArea
TransportArea (abstract)
Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
Surface that represents the spatial extent of an element of a transport network.

5.5.2.4.6.
TransportLink
TransportLink (abstract)
Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A linear spatial object that describes the geometry and connectivity of a transport
network between two points in the network.

5.5.2.4.7.
TransportLinkSequence
TransportLinkSequence (abstract)
Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A linear spatial object, composed of an ordered collection of transport links,
which represents a continuous path in the transport network without any
branches. The element has a defined beginning and end and every position on
the transport link sequence is identifiable with one single parameter such as
length. It describes an element of the transport network, characterized by one or
more thematical identifiers and/or properties.

5.5.2.4.8.
TransportLinkSet
TransportLinkSet (abstract)
Package:
Reference:
Definition:
Description:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A collection of transport link sequences and or individual transport links that has
a specific function or significance in a transport network.
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.

5.5.2.4.9.
TransportNode
TransportNode (abstract)
Package:
Reference:
Definition:
Description:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A point spatial object which is used for connectivity.
Nodes are found at either end of the TransportLink.

5.5.2.4.10. TransportProperty
TransportProperty (abstract)
Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A reference to a property that falls upon the network. This property can apply to
the whole of the network element it is associated with or - for linear spatial
objects - be described using linear referencing.

5.5.2.4.11. Velocity
Velocity
Package:
Reference:

Units of Measure
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

5.6

Application schema Cable Transport Networks

5.6.1 Description
5.6.1.1.

Narrative description

The Cable Transport Networks application schema (Cable Schema) employs a link and node structure
to represent the cableways used for transportation of hung vehicles in the form of a linear network. It
can play an important role especially in isolated areas having none or difficult access by means of
other types of transport (e.g. mountain areas). The Cable Schema inherits classes from the Common
Transport Elements application schema, including the possibility to create classes to describe
properties of the cableway network and restrictions that can apply to whole sections of the network
element or subsections that can be described using linear referencing. This type of network is
modelled in a basic way in the specifications.
The primary aspects modelled for cableway network elements are:
− Spatial. Geometric (point and line) representation of various elements that are parts of a
network. Typically, the network is handled as a network of connected linear elements (links) with
points (nodes) at the ends of the lines (at junctions, cable ends etc). Also real objects with a
function in a network may be represented in the dataset. Network connectivity within the cable
network is essential but between elements in the other networks is an optional spatial aspect.
− Temporal. All elements in a network may have a temporal validity (i.e. description of when the
network element exists in the real world) and also optional information on when data was
entered, modified or deleted in the dataset.
− Thematic. The Cable Schema can be thematically enriched through the use of Transport
Properties as defined in the Common Transport Elements application schema.

5.6.1.2.

UML Overview

class Cable Transport Netw ork Ov erv iew
LinkSet

LinkSequence

«featureT ype»
Common Transport Elements::
TransportLinkSet

«featureT ype»
Common Transport Elements::
TransportLinkSequence

«featureT ype»
Cablew ayLinkSet

«featureT ype»
Cablew ayLinkSequence

Link

Node

«featureT ype»
Common Transport Elements::
TransportLink

«featureT ype»
Common Transport Elements::
TransportNode

«featureT ype»
Cablew ayLink

«featureT ype»
Cablew ayNode

Figure 25 – UML class diagram: Overview of the Cableway Transport Networks application
schema

class Cable Transport Netw ork: Spatial obj ect types
Link
«featureT ype»
Common Transport Elements::
TransportLink
«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]

Node
«featureT ype»
Common Transport Elements::
TransportNode
«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]

«featureT ype»
Cablew ayLink

«featureT ype»
Cablew ayNode

«voidable»
+ cablewayT ype: CablewayT ypeValue

LinkSet
«featureT ype»
Common Transport Elements::
TransportLinkSet
«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]

«featureT ype»
Cablew ayLinkSet

LinkSequence
«featureT ype»
Common Transport Elements::
TransportLinkSequence
«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]

«featureT ype»
Cablew ayLinkSequence

Figure 26 – UML class diagram: Cable Transport Networks Spatial object types

Figure 27 – Overview of the main Cable Transport Networks objects
class Cable Transport Netw ork: Enum...

«codeList»
Cablew ayTypeValue
+
+
+

cabinCableCar
chairLift
skiT ow

Figure 28 – UML class diagram: Cable Transport Networks Enumerations and code lists

5.6.1.3.

Consistency between spatial data sets

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.3) apply to the corresponding specialized
elements/classes in the Cable transport networks.

5.6.1.4.

Identifier management

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section5.3.1.4) apply to the corresponding specialized
elements/classes in the Cable transport networks.

5.6.1.5.

Modelling of object references

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.5) apply to the corresponding specialized
elements/classes in the Cable transport networks.
5.6.1.6.
Geometry representation
All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.6) apply to the corresponding specialized
elements/classes in the Cable transport networks.
5.6.1.7.
Temporality representation
All attributes describing the lifespan of spatial objects or the phenomena in the real world they
describe are inherited from the Common Transport Elements application schema. Refer to section
5.3.1.7 for more information.

5.6.2

Feature catalogue

Feature catalogue metadata

Application Schema
Version number

INSPIRE Application Schema Cable Transport Network
3.0

Types defined in the feature catalogue

Type
CablewayLink
CablewayLinkSequence
CablewayLinkSet
CablewayNode
CablewayTypeValue
5.6.2.1.

Package
Cable Transport Network
Cable Transport Network
Cable Transport Network
Cable Transport Network
Cable Transport Network

Stereotypes
«featureType»
«featureType»
«featureType»
«featureType»
«codeList»

Spatial object types

5.6.2.1.1.
CablewayLink
CablewayLink
Subtype of:
Definition:
Description:
Stereotypes:

TransportLink
Linear spatial object that describes the geometry and connectivity of a cable
network between two points in a cableway transport network.
NOTE Cableway transport is a form of transport based on a cable suspended
normally from a set of consecutive towers.
«featureType»

Attribute: cablewayType

Value type:
Definition:
Multiplicity:
Stereotypes:

CablewayTypeValue
The type of a cableway transport.
1
«voidable»

5.6.2.1.2.
CablewayLinkSequence
CablewayLinkSequence
Subtype of:
Definition:
Stereotypes:

TransportLinkSequence
An ordered collection of cableway links that are characterized by one or more
thematic identifiers and/or properties.
«featureType»

5.6.2.1.3.
CablewayLinkSet
CablewayLinkSet
Subtype of:
Definition:
Stereotypes:

TransportLinkSet
A collection of cableway link sequences and or individual cableway links that has
a specific function or significance in a cable transport network.
«featureType»

5.6.2.1.4.
CablewayNode
CablewayNode
Subtype of:
Definition:
Stereotypes:
5.6.2.2.

TransportNode
A point spatial object that is used to represent connectivity between two
consecutive cableway links.
«featureType»

Code lists

5.6.2.2.1.
CablewayTypeValue
CablewayTypeValue
Definition:
Extensibility:
Identifier:
Values:
5.6.2.3.

The possible types of cableway transport.
none
http://inspire.ec.europa.eu/codelist/CablewayTypeValue
The allowed values for this code list comprise only the values specified in Annex
C.

Imported types (informative)

This section lists definitions for feature types, data types and enumerations and code lists that are defined in
other application schemas. The section is purely informative and should help the reader understand the feature
catalogue presented in the previous sections. For the normative documentation of these types, see the given
references.

5.6.2.3.1.
TransportLink
TransportLink (abstract)
Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A linear spatial object that describes the geometry and connectivity of a transport
network between two points in the network.

5.6.2.3.2.
TransportLinkSequence
TransportLinkSequence (abstract)
Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A linear spatial object, composed of an ordered collection of transport links,
which represents a continuous path in the transport network without any
branches. The element has a defined beginning and end and every position on
the transport link sequence is identifiable with one single parameter such as
length. It describes an element of the transport network, characterized by one or
more thematical identifiers and/or properties.

5.6.2.3.3.
TransportLinkSet
TransportLinkSet (abstract)
Package:
Reference:
Definition:
Description:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A collection of transport link sequences and or individual transport links that has
a specific function or significance in a transport network.
NOTE
This spatial object type supports the aggregation of links to form objects with
branches,
loops,
parallel
sequences
of
links,
gaps,
etc.

TransportLinkSet (abstract)
EXAMPLE
A dual carriageway road, as a collection of the two link sequences that represent
each carriageway.
5.6.2.3.4.
TransportNode
TransportNode (abstract)
Package:
Reference:
Definition:
Description:

5.7

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A point spatial object which is used for connectivity.
Nodes are found at either end of the TransportLink.

Application schema Water Transport Networks

5.7.1 Description
5.7.1.1.

Narrative description

The Water transport network schema employs a link and node structure to represent navigable
waterways and ports within water bodies (main marine waterways and ships routeing systems - traffic
separation schemes - at the sea, and inland waterways defined across rivers and canals) allowing
transportation in the form of a linear network. The water transport network reuse the centreline
geometry of the Hydrography theme’s network (hydrographic network) of rivers and canals as the
basis for most inland water transport. However, when this is not enough to describe it properly,
specific water transport network’s centrelines can also be used (waterway links), in combination to the
previous ones, in order to complete the network. The water schema also inherits classes from the
Common Transport Schema and also creates its own classes to describe properties of the water
network such as water traffic flow direction and any restrictions that can apply to whole sections of the
network element or subsections that can be described using linear referencing.
The primary aspects modelled for water network elements are:
− Spatial. Geometric (point, line and area (topographic)) representation of various elements that
are parts of a network. Typically, the network is handled as a network of connected linear
elements (links) with points (nodes) at the ends of the lines (at junctions, ports etc). Also real
objects with a function in a network may be represented in the dataset. Network connectivity
within the water network is essential but between elements in the other networks is an optional
spatial aspect.
− Temporal. All elements in a network may have a temporal validity (i.e. description of when the
network element exists in the real world) and also optional information on when data was
entered, modified or deleted in the dataset.
− Thematic. The water schema can be thematically displayed via several of the attributes defined
within the specification such as CEMTClass.

5.7.1.2.

UML Overview

class Water Transport Netw ork Ov erv iew
«featureT ype»
TrafficSeparationSchemeSeparator

Area

«featureT ype»
PortArea

«featureT ype»
Common Transport Elements::
TransportArea

«featureT ype»
Fairw ayArea

«featureT ype»
TrafficSeparationSchemeCrossing

«featureT ype»
TrafficSeparationSchemeLane

«featureT ype»
TrafficSeparationSchemeArea

+com ponent

«featureT ype»
TrafficSeparationScheme

1..*

«featureT ype»
TrafficSeparationSchemeRoundabout

+m ari neWaterRoute
Li nkSet
«featureT ype»
Common Transport Elements::
TransportLinkSet

0..*
+m arker

0..*
+m arker

«featureT ype»
Buoy

«featureT ype»
Beacon

0..*

«featureT ype»
M arineWaterw ay

«featureT ype»
Waterway

Netw orkElement
«featureT ype»
Common Transport Elements::
TransportPoint
«featureT ype»
InlandWaterw ay

«featureT ype»
FerryCrossing

Li nkSequence
«featureT ype»
Common Transport Elements::
TransportLinkSequence

Link
«featureT ype»
Common Transport Elements::
TransportLink

-- Defi ni ti on -Water T ransport wi ll use
the WatercourseLi nk cl ass provided by the INSPIRE
Hydrography Data
Specifi cati on - wherever
posibl e.

Node
«featureT ype»
Common Transport Elements::
TransportNode

HydroObject
Li nk
«featureT ype»
WaterLinkSequence

«featureT ype»
Waterw ayLink

«featureT ype»
Hydro - Netw ork::
WatercourseLink

«featureT ype»
WaterNode

«featureT ype»
Waterw ayNode

«featureT ype»
PortNode

Figure 29 – UML class diagram: Overview of the Water Transport Networks application schema

class Water Transport Netw orks: Spatial obj ect types - Links, Areas and Points
Area

«featureT ype»
TrafficSeparationSchemeSeparator

«featureT ype»
PortArea

«featureT ype»
Common Transport Elements::TransportArea
«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]

«featureT ype»
TrafficSeparationSchemeCrossing

«featureT ype»
Fairw ayArea

constraints
{All objects have inspireId}

«featureT ype»
TrafficSeparationSchemeLane
«featureT ype»
TrafficSeparationSchemeArea

+com ponent

«featureT ype»
TrafficSeparationScheme

1..*

«featureT ype»
TrafficSeparationSchemeRoundabout
0..*

+m arineWaterRoute

«featureT ype»
M arineWaterw ay
«voidable»
+ deepWaterRoute: Boolean

LinkSet

«featureT ype»
InlandWaterw ay

«featureT ype»
Common Transport Elements::TransportLinkSet
«featureT ype»
Waterway

«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]

«featureT ype»
FerryCrossing

constraints
{All com ponents belong to sam e transport network}
{All objects have inspireId}

LinkSequence
«featureT ype»
Common Transport Elements::
TransportLinkSequence
«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]
constraints
{All com ponents belong to sam e transport network}
{All objects have inspireId}

«featureT ype»
WaterLinkSequence

Link
«featureT ype»
Common Transport Elements::TransportLink
«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]
constraints
{All objects have inspireId}

«featureT ype»
Waterw ayLink

Figure 30 – UML class diagram: Water Transport Networks Spatial object types – Links and
Areas

class Water Transport Netw orks: Spatial obj ect types - Nodes
Node
«featureT ype»
Common Transport Elements::TransportNode
«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]
constraints
{All objects have inspireId}

«featureT ype»
WaterNode

«featureT ype»
PortNode

«featureT ype»
Waterw ayNode
«voidable»
+ form OfWaterwayNode: Form OfWaterwayNodeValue

Figure 31 – UML class diagram: Water Transport Networks Spatial object types – Nodes
class Water Transport Netw orks: Spatial Obj ect Typ...

«featureT ype»
TrafficSeparationScheme

0..*
+m arker
«featureT ype»
Buoy

0..*
+m arker
«featureT ype»
Beacon

Netw orkElement
«featureT ype»
Common Transport Elements::TransportPoint
+

geom etry: GM _Poi nt

«voidabl e»
+ vali dFrom : DateT im e
+ vali dT o: DateT i m e [0..1]
constraints
{All obj ects have i nspi reId}

Figure 32 – UML class diagram: Water Transport Networks Spatial object types – Transport
Points

class Water Transport Netw orks: Spatial obj ect types - Transport Properties

«featureT ype»
ConditionOfWaterFacility

constraints
{Applies to PortNode and PortArea only}

«featureT ype»
WaterTrafficFlow Direction

«featureT ype»
Common Transport Elements::
ConditionOfFacility
+

currentStatus: ConditionOfFacilityValue

constraints
{Applies to WaterwayLink and WaterLinkSequence only}

«featureT ype»
FerryUse
+

Netw orkProperty

ferryUse: FerryUseValue [1..*]

«featureT ype»
Common Transport Elements::
TransportProperty

constraints
{Applies to FerryCrossing only}

«voidable»
+ validFrom : DateT im e
+ validT o: DateT im e [0..1]

«featureT ype»
CEM TClass
+

CEM T Class: CEM T ClassValue

«featureT ype»
Common Transport Elements::
TrafficFlow Direction
+

direction: LinkDirectionValue

constraints
{Applies to Link and LinkSequence only}

constraints
{All objects have inspireId}

constraints
{Applies to InlandWaterway only}
«featureT ype»
Common Transport Elements::
RestrictionForVehicles
+
+

m easure: M easure
restrictionT ype: RestrictionT ypeValue

«featureT ype»
RestrictionForWaterVehicles

constraints
{Applies to WaterwayLink and WaterwayNode only}
{Only 'm axim um Width', 'm axim um Height' and 'm axim um T otalWeight' perm itted}

Figure 33 – UML class diagram: Water Transport Networks Spatial object types – Transport
Properties

Figure 34 – Overview of the main Water Transport Networks objects

class Water Transport Netw ork: Enumerations and Code lists

«enum eration»
CEM TClassValue
I
II
III
IV
Va
Vb
VIa
VIb
VIc
VII

«codeList»
FerryUseValue
+
+
+
+
+

cars
other
passengers
train
trucks

«codeList»
FormOfWaterw ayNodeValue
+
+
+
+
+
+

junctionFork
lockCom plex
m ovableBridge
shipLift
term inal
turningBasin

Figure 35 – UML class diagram: Water Transport Networks Enumerations and code lists

5.7.1.3.

Consistency between spatial data sets

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.3) apply to the corresponding specialized
elements/classes in the Water transport networks.
5.7.1.4.

Identifier management

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.4) apply to the corresponding specialized
elements/classes in the Water transport networks.
5.7.1.5.

Modelling of object references

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.5) apply to the corresponding specialized
elements/classes in the Water transport networks.
In particular the Water transport networks theme reuses the existing water network in the Hydrography
theme for the majority of the inland Water transport networks geometry. This is a case of object
referencing.

IR Requirement
Annex II, Section 7.9.4
Theme-specific Requirements – Modelling of object references
The Water transport networks shall re-use, where it exists and is practicable, the water network
centreline geometry of the Hydrography theme. Therefore, object referencing shall be used to link
the water transport course with the existing water network geometry in the Hydrography theme.

5.7.1.6.
Geometry representation
All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.6) apply to the corresponding specialized
elements/classes in the Water transport networks.
5.7.1.7.
Temporality representation
All attributes describing the lifespan of spatial objects or the phenomena in the real world they
describe are inherited from the Common Transport Elements application schema. Refer to section
5.3.1.7 for more information.

5.7.2

Feature catalogue

Feature catalogue metadata

Application Schema
Version number

INSPIRE Application Schema Water Transport Network
3.0

Types defined in the feature catalogue

Type
Beacon
Buoy
CEMTClass
ConditionOfWaterFacility
FairwayArea
FerryCrossing
FerryUse
FerryUseValue
FormOfWaterwayNodeValue
InlandWaterway
MarineWaterway
PortArea
PortNode
RestrictionForWaterVehicles
TrafficSeparationScheme
TrafficSeparationSchemeArea
TrafficSeparationSchemeCrossing
TrafficSeparationSchemeLane
TrafficSeparationSchemeRoundabout
TrafficSeparationSchemeSeparator
WaterLinkSequence
WaterNode
WaterTrafficFlowDirection
Waterway
WaterwayLink
WaterwayNode
5.7.2.1.
5.7.2.1.1.
Beacon

Package
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network
Water Transport Network

Stereotypes
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«codeList»
«codeList»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»

Spatial object types
Beacon

Subtype of:
Definition:

TransportPoint
A prominent specially constructed object forming a conspicuous mark as a fixed

Beacon
Description:
Stereotypes:
5.7.2.1.2.
Buoy

aid to navigation, or for use in hydrographic survey.
SOURCE [S-32 - IHO International Hydrographic Dictionary].
«featureType»

Buoy

Subtype of:
Definition:
Description:

TransportPoint
A floating object moored to the bottom in a particular (charted) place, as an aid to
navigation or for other specific purposes.
SOURCE
[S-32
IHO
International
Hydrographic
Dictionary]

Stereotypes:

NOTE Navigational buoys may be classified according to: (a) their shape,
appearance, or construction, such as barrel, can, cask, conical, cylindrical, dan,
keg, nun, pillar, spar, spherical, or topmark buoy; (b) their colour, such as black,
chequered, green, red buoy; (c) their location, such as bifurcation, fairway,
junction, mid-channel, middle-ground, or turning buoy; (d) the various kinds of
hazards or dangers to navigation which they mark, such as bar, isolated danger,
fish trap, obstruction, spoil ground, telegraph or wreck buoy; (e) their particular
purpose or use, such as anchor, anchorage, compass adjustment, dredging,
farewell (or landfall), marker, quarantine, station (or watch), or warping buoy. [S32 - IHO International Hydrographic Dictionary].
«featureType»

5.7.2.1.3.
CEMTClass
CEMTClass
Subtype of:
Definition:
Stereotypes:

TransportProperty
Classification of an inland waterway according to CEMT (European Conference
of Ministers of Transport).
«featureType»

Attribute: CEMTClass

Value type:
Definition:
Multiplicity:

CEMTClassValue
Value indicating the classification of an Inland waterway according to CEMT
(European Conference of Ministers of Transport).
1

Constraint: Applies to InlandWaterway only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a water
transport network.
inv: networkRef.element.oclIsKindOf(InlandWaterway)

5.7.2.1.4.
ConditionOfWaterFacility
ConditionOfWaterFacility
Subtype of:
Definition:
Stereotypes:

ConditionOfFacility
State of a water transport network element with regards to its completion and
use.
«featureType»

Constraint: Applies to PortNode and PortArea only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a water
transport network.
inv:
networkRef.element.oclIsKindOf(PortArea)
or
networkRef.element.oclIsKindOf(PortNode)

5.7.2.1.5.
FairwayArea
FairwayArea

FairwayArea
Subtype of:
Definition:
Description:

TransportArea
The main travelled part of a waterway.
SOURCE
[International

Stereotypes:

NOTE That part of a river, harbour and so on, where the main navigable channel
for vessels of larger size lies. It is also the usual course followed by vessels
entering or leaving harbours, called 'ship channel' [IHO Hidrographic Registry].
«featureType»

Hydrographic

Dictionary].

5.7.2.1.6.
FerryCrossing
FerryCrossing
Subtype of:
Definition:

Stereotypes:
5.7.2.1.7.
FerryUse

Waterway
A special waterway aimed at supporting the transport of passengers, vehicles or
other cargo/freight across a water body, and which is normally used as a
connection linking two or more nodes of a land based transport network.
«featureType»

FerryUse

Subtype of:
Definition:
Stereotypes:

TransportProperty
The type of transport carried out by a ferry crossing.
«featureType»

Attribute: ferryUse

Value type:
Definition:
Multiplicity:

FerryUseValue
Value indicating the type of transport carried out by a ferry crossing.
1..*

Constraint: Applies to FerryCrossing only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a water
transport network.
inv: networkRef.element.oclIsKindOf(FerryCrossing)

5.7.2.1.8.
InlandWaterway
InlandWaterway
Subtype of:
Definition:
Description:
Stereotypes:

Waterway
Waterway which is defined at inland continental waters.
EXAMPLE The inland waterways classified by the CEMT (European Conference
of Ministers of Transport).
«featureType»

5.7.2.1.9.
MarineWaterway
MarineWaterway
Subtype of:
Definition:
Stereotypes:

Waterway
Waterway which is defined at sea waters.
«featureType»

Attribute: deepWaterRoute

Value type:
Definition:

Multiplicity:

Boolean
Attribute which indicates if the maritime waterway is a deep water route.
DEFINITION Deep water route: A route in a designated area within defined limits
which has been accurately surveyed for clearance of sea bottom and submerged
obstacles to a minimum indicated depth of water [S-32 - IHO International
Hydrographic Dictionary].
1

MarineWaterway
Stereotypes:

«voidable»

5.7.2.1.10. PortArea
PortArea
Subtype of:
Definition:
Stereotypes:

TransportArea
An area spatial object which is used to represent the physical limits of all the
facilities which constitute the terrestrial zone of a sea or inland port.
«featureType»

5.7.2.1.11. PortNode
PortNode
Subtype of:
Definition:

Description:
Stereotypes:

WaterNode
A point spatial object which is used to represent a sea or inland port in a
simplified way, aproximately located at the bank of the waterbody where the port
is placed.
NOTE It is used to connect the port with the rest of the water transport network,
by means of the different waterway links which arrive to / depart from it.
«featureType»

5.7.2.1.12. RestrictionForWaterVehicles
RestrictionForWaterVehicles
Subtype of:
Definition:
Stereotypes:

RestrictionForVehicles
Restriction on vehicles on a water transport element.
«featureType»

Constraint: Applies to WaterwayLink and WaterwayNode only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a water
transport network.
inv:
networkRef.element.oclIsKindOf(WaterwayLink)
or
networkRef.element.oclIsKindOf(WaterwayNode)

5.7.2.1.13. TrafficSeparationScheme
TrafficSeparationScheme (abstract)
Definition:

Description:

A scheme which aims at reducing the risk of collision in congested and/or
converging areas by separating traffic moving in opposite, or nearly opposite,
directions.
SOURCE
[S-32
IHO
International
Hydrographic
Dictionary]
NOTE

Stereotypes:

1

Acronym:

NOTE 2 TSSs constitute main components of maritime routing measures for
hydrographic transport.
«featureType»

Association role: component

Value type:
Definition:
Multiplicity:

TrafficSeparationSchemeArea
A component of a traffic separation scheme.
1..*

Association role: markerBuoy

Value type:
Definition:
Multiplicity:

TSS.

Buoy
A marker forming part of a traffic separation scheme.
0..*

Association role: marineWaterRoute

TrafficSeparationScheme (abstract)
Value type:
Definition:
Multiplicity:

MarineWaterway
The collection of marine waterways associated with a traffic separation scheme.
0..*

Association role: markerBeacon

Value type:
Definition:
Multiplicity:

Beacon
A marker forming part of a traffic separation scheme.
0..*

5.7.2.1.14. TrafficSeparationSchemeArea
TrafficSeparationSchemeArea (abstract)
Subtype of:
Definition:
Stereotypes:

TransportArea
An area spatial object forming part of a traffic separation scheme.
«featureType»

5.7.2.1.15. TrafficSeparationSchemeCrossing
TrafficSeparationSchemeCrossing
Subtype of:
Definition:
Description:
Stereotypes:

TrafficSeparationSchemeArea
A defined area where traffic lanes cross.
SOURCE [IHO Hydrographic Registry].
«featureType»

5.7.2.1.16. TrafficSeparationSchemeLane
TrafficSeparationSchemeLane
Subtype of:
Definition:
Description:
Stereotypes:

TrafficSeparationSchemeArea
An area within defined limits in which one-way traffic flow is established.
SOURCE [IMO Ships Routeing, 6th Edition], [IHO Hydrographic Registry].
«featureType»

5.7.2.1.17. TrafficSeparationSchemeRoundabout
TrafficSeparationSchemeRoundabout
Subtype of:
Definition:
Description:
Stereotypes:

TrafficSeparationSchemeArea
A traffic separation scheme in which traffic moves in a counter-clockwise
direction around a specified point or zone.
SOURCE [IHO Hydrographic Registry].
«featureType»

5.7.2.1.18. TrafficSeparationSchemeSeparator
TrafficSeparationSchemeSeparator
Subtype of:
Definition:

Description:
Stereotypes:

TrafficSeparationSchemeArea
A zone separating the lanes in which ships are proceeding in opposite or nearly
opposite directions; or separating traffic lanes designated for particular classes of
ships proceeding in the same direction.
SOURCE [IHO Hydrographic Registry].
«featureType»

5.7.2.1.19. WaterLinkSequence
WaterLinkSequence
Subtype of:
Definition:

Description:

TransportLinkSequence
A linear spatial object, composed of an ordered collection of waterway and/or
watercourse links (as necessary), which represents a continuous path in the
water network without any branches.
NOTE The element has a defined beginning and end and every position on the
water link sequence is identifiable with one single parameter such as length. It

WaterLinkSequence

Stereotypes:

describes a element of the water network, which is a navigable path within a
water body (oceans, seas, rivers, lakes, channels or canals) and could be
characterized by one or more thematical identifiers and/or properties.
«featureType»

5.7.2.1.20. WaterNode
WaterNode (abstract)
Subtype of:
Definition:

Description:
Stereotypes:

TransportNode
A point spatial object which is used to represent the connectivity between two
different waterway links, or between a waterway link and a watercourse link, in
the water transport network.
NOTE It is also used to represent a significant feature in the network, such as a
port.
«featureType»

5.7.2.1.21. WaterTrafficFlowDirection
WaterTrafficFlowDirection
Subtype of:
Definition:
Stereotypes:

TrafficFlowDirection
Indicates the direction of the flow of water transport traffic in relation to the
direction of the water transport link vector.
«featureType»

Constraint: Applies to WaterwayLink and WaterLinkSequence only

Natural
language:
OCL:

This property can only be associated with a spatial object that is part of a water
transport network.
inv:
networkRef.element.oclIsKindOf(WaterLinkSequence)
or
networkRef.element.oclIsKindOf(WaterwayLink)

5.7.2.1.22. Waterway
Waterway (abstract)
Subtype of:
Definition:

Stereotypes:

TransportLinkSet
A collection of water link sequences and or individual waterway and/or
watercourse links (as necessary) that are characterized by one or more
thematical identifiers and/or properties, which perform a navigable route within a
water body (oceans, seas, rivers, lakes, channels or canals).
«featureType»

5.7.2.1.23. WaterwayLink
WaterwayLink
Subtype of:
Definition:

Description:
Stereotypes:

TransportLink
A linear spatial object that describes the geometry or connectivity of the water
transport network between two consecutive waterway or watercourse nodes. It
represents a linear section across a body of water which is used for shipping.
NOTE Water Transport Networks will use the WatercourseLink class - provided
by the INSPIRE Hydrography Data Specification - wherever possible.
«featureType»

5.7.2.1.24. WaterwayNode
WaterwayNode
Subtype of:
Definition:

Stereotypes:

WaterNode
A point spatial object which is used to represent the connectivity between two
different waterway links, or between a waterway link and a watercourse link, in
the water transport network.
«featureType»

WaterwayNode
Attribute: formOfWaterwayNode

Value type:
Definition:
Multiplicity:
Stereotypes:
5.7.2.2.

FormOfWaterwayNodeValue
Description of the function of a waterway node in the water transport network.
1
«voidable»

Enumerations

5.7.2.2.1.
CEMTClassValue
CEMTClassValue
Definition:

Inland waterway classification according to CEMT (European Conference of
Ministers of Transport) Resolution No.92/2.

URI:
Value:
Definition:

I
Inland waterway belonging to CEMT-class I, defined by the European
Conference of Ministers of Transport, Resolution No.92/2 - Table 1.

Value:
Definition:

II
Inland waterway belonging to CEMT-class II, defined by the European
Conference of Ministers of Transport, Resolution No.92/2 - Table 1.

Value:
Definition:

III
Inland waterway belonging to CEMT-class III, defined by the European
Conference of Ministers of Transport, Resolution No.92/2 - Table 1.

Value:
Definition:

IV
Inland waterway belonging to CEMT-class IV, defined by the European
Conference of Ministers of Transport, Resolution No.92/2 - Table 1.

Value:
Definition:

Va
Inland waterway belonging to CEMT-class Va, defined by the European
Conference of Ministers of Transport, Resolution No.92/2 - Table 1.

Value:
Definition:

Vb
Inland waterway belonging to CEMT-class Vb, defined by the European
Conference of Ministers of Transport, Resolution No.92/2 - Table 1.

Value:
Definition:

VIa
Inland waterway belonging to CEMT-class VIa, defined by the European
Conference of Ministers of Transport, Resolution No.92/2 - Table 1.

Value:
Definition:

VIb
Inland waterway belonging to CEMT-class VIb, defined by the European
Conference of Ministers of Transport, Resolution No.92/2 - Table 1.

Value:
Definition:

VIc
Inland waterway belonging to CEMT-class VIc, defined by the European
Conference of Ministers of Transport, Resolution No.92/2 - Table 1.

Value:
Definition:

VII
Inland waterway belonging to CEMT-class VII, defined by the European
Conference of Ministers of Transport, Resolution No.92/2 - Table 1.

5.7.2.3.
Code lists
FerryUseValue
FerryUseValue

Definition:
Extensibility:
Identifier:
Values:

Types of transport carried out by a ferry.
none
http://inspire.ec.europa.eu/codelist/FerryUseValue
The allowed values for this code list comprise only the values specified in Annex

FerryUseValue

C.
5.7.2.4.

FormOfWaterwayNodeValue

FormOfWaterwayNodeValue

Definition:
Extensibility:
Identifier:
Values:

Function of a WaterwayNode in the water transport network.
none
http://inspire.ec.europa.eu/codelist/FormOfWaterwayNodeValue
The allowed values for this code list comprise only the values specified in Annex
C.

5.7.2.5.
Imported types (informative)
This section lists definitions for feature types, data types and enumerations and code lists that are
defined in other application schemas. The section is purely informative and should help the reader
understand the feature catalogue presented in the previous sections. For the normative
documentation of these types, see the given references.
5.7.2.6.

Boolean

Boolean

Package:
Reference:
5.7.2.7.

Truth
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

ConditionOfFacility

ConditionOfFacility

Package:
Reference:
Definition:
5.7.2.8.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
State of a transport network element with regards to its completion and use.

RestrictionForVehicles

RestrictionForVehicles

Package:
Reference:
Definition:
5.7.2.9.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
Restriction on vehicles on a transport element.

TrafficFlowDirection

TrafficFlowDirection

Package:
Reference:
Definition:
5.7.2.10.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
Indicates the direction of the flow of traffic in relation to the direction of the
transport link vector.

TransportArea

TransportArea (abstract)

Package:
Reference:
Definition:
5.7.2.11.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
Surface that represents the spatial extent of an element of a transport network.

TransportLink

TransportLink (abstract)

Package:
Reference:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]

TransportLink (abstract)

Definition:
5.7.2.12.

A linear spatial object that describes the geometry and connectivity of a transport
network between two points in the network.

TransportLinkSequence

TransportLinkSequence (abstract)

Package:
Reference:
Definition:

5.7.2.13.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A linear spatial object, composed of an ordered collection of transport links,
which represents a continuous path in the transport network without any
branches. The element has a defined beginning and end and every position on
the transport link sequence is identifiable with one single parameter such as
length. It describes an element of the transport network, characterized by one or
more thematical identifiers and/or properties.

TransportLinkSet

TransportLinkSet (abstract)

Package:
Reference:
Definition:
Description:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A collection of transport link sequences and or individual transport links that has
a specific function or significance in a transport network.
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.

5.7.2.14.

TransportNode

TransportNode (abstract)

Package:
Reference:
Definition:
Description:
5.7.2.15.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A point spatial object which is used for connectivity.
Nodes are found at either end of the TransportLink.

TransportPoint

TransportPoint (abstract)

Package:
Reference:
Definition:
5.7.2.16.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A point spatial object - which is not a node - that represents the position of an
element of a transport network.

TransportProperty

TransportProperty (abstract)

Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A reference to a property that falls upon the network. This property can apply to
the whole of the network element it is associated with or - for linear spatial
objects - be described using linear referencing.

5.8

Application schema Air Transport Networks

5.8.1 Description
5.8.1.1.

Narrative description

The Air Transport Networks application schema (Air Schema) employs a link and node structure to
represent the Air routes used for transportation in the form of a linear network. The Air Schema
inherits classes from the Common Transport Schema and also creates its own classes to describe
properties of the air network such as air route type and restrictions that can apply to whole sections of
the network element or subsections that can be described using linear referencing.
The primary aspects modelled for air network elements are:
− Spatial. Geometric (point, line and area (topographic)) representation of various elements that
are parts of a network. Typically, the network is handled as a network of connected linear
elements (links) with points (nodes) at the air route junctions (usually over the position of
significant points, such as navigation aids and designated points) or at the ends of the lines (at
aerodromes – airports or heliports). Also real objects with a function in a network may be
represented in the dataset. Network connectivity within the roads and rail networks (where this
exists) is essential but between elements in the other networks is an optional spatial aspect.
− Temporal. All elements in a network may have a temporal validity (i.e. description of when the
network element exists in the real world) and also optional information on when data was
entered, modified or deleted in the dataset.
− Thematic. The air schema can be thematically displayed via several of the attributes defined
within the specification such as altitude.

Please Note: The “ControlTower” feature has been inserted as a Placeholder in this version of the
Transport Networks data specification (v3.0.1) for future population by the INSPIRE "Buildings" theme
when the "[AppSchemaName]" should be updated. This affects the relevant entry in Table 14 and and
in section 5.7.2.1.13.
5.8.1.2.

UML Overview

Figure 36 – UML class diagram: Overview of the Air Transport Networks application schema
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Figure 37 – UML class diagram: Air Transport Networks Spatial object types – Links and Areas
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Figure 38 – UML class diagram: Air Transport Networks Spatial object types - Nodes
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Figure 39 – UML class diagram: Air Transport Networks Spatial object types – Transport Properties

Figure 40 – Overview of the main Air Transport Networks objects
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Figure 41 – UML class diagram: Air Transport Networks Enumerations and code lists

5.8.1.3.

Consistency between spatial data sets

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.3) apply to the corresponding specialized
elements/classes in the Air transport networks.
5.8.1.4.

Identifier management

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.4) apply to the corresponding specialized
elements/classes in the Air transport networks.
5.8.1.5.

Modelling of object references

All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.5) apply to the corresponding specialized
elements/classes in the Air transport networks.

5.8.1.6.
Geometry representation
All requirements and recommendations on transport networks, defined in the Common Transport
Elements application schema (see section 5.3.1.6) apply to the corresponding specialized
elements/classes in the Air transport networks.
5.8.1.7.
Temporality representation
All attributes describing the lifespan of spatial objects or the phenomena in the real world they
describe are inherited from the Common Transport Elements application schema. Refer to section
5.3.1.7 for more information.

5.8.2

Feature catalogue

Feature catalogue metadata

Application Schema
Version number

INSPIRE Application Schema Air Transport Network
3.0

Types defined in the feature catalogue

Type
AerodromeArea
AerodromeCategory
AerodromeCategoryValue
AerodromeNode
AerodromeType
AerodromeTypeValue
AirLink
AirLinkSequence
AirNode
AirRoute
AirRouteLink
AirRouteLinkClassValue
AirRouteTypeValue
AirUseRestrictionValue
AirspaceArea
AirspaceAreaTypeValue
ApronArea
ConditionOfAirFacility
DesignatedPoint
ElementLength
ElementWidth
FieldElevation
InstrumentApproachProcedure
LowerAltitudeLimit
Navaid
NavaidTypeValue
PointRoleValue
ProcedureLink
RunwayArea
RunwayCentrelinePoint
RunwayTypeValue
StandardInstrumentArrival

Package
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network

Stereotypes
«featureType»
«featureType»
«codeList»
«featureType»
«featureType»
«codeList»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«codeList»
«codeList»
«codeList»
«featureType»
«codeList»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«featureType»
«codeList»
«codeList»
«featureType»
«featureType»
«featureType»
«codeList»
«featureType»

Type
StandardInstrumentDeparture
SurfaceComposition
SurfaceCompositionValue
TaxiwayArea
TouchDownLiftOff
UpperAltitudeLimit
UseRestriction
5.8.2.1.

Package
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network
Air Transport Network

Stereotypes
«featureType»
«featureType»
«codeList»
«featureType»
«featureType»
«featureType»
«featureType»

Spatial object types

5.8.2.1.1.
AerodromeArea
AerodromeArea
Subtype of:
Definition:

Description:

TransportArea
A defined area on land or water (including any buildings, installations and
equipment) intended to be used either wholly or in part for the arrival, departure
and surface movement of aircraft and/or helicopters.
SOURCE
[AIXM5.0].

Stereotypes:

NOTE An area spatial object which is used to represent the physical limits of all
the facilities which form part of an inland aerodrome.
«featureType»

5.8.2.1.2.
AerodromeCategory
AerodromeCategory
Subtype of:
Definition:
Stereotypes:

TransportProperty
Aerodrome category concerning the scope and importance of the air traffic
services offered from and to it.
«featureType»

Attribute: aerodromeCategory

Value type:
Definition:
Multiplicity:

AerodromeCategoryValue
Value which indicates the category of an aerodrome.
1

Constraint: Applies to AerodromeNode and AerodromeArea only

Natural
language:
OCL:

This property can only be associated with a spatial object that is an Aerodrome
Node or an Aerodrome Area.
inv:
networkRef.element.oclIsKindOf(AerodromeNode)
or
networkRef.element.oclIsKindOf(AerodromeArea)

5.8.2.1.3.
AerodromeNode
AerodromeNode
Subtype of:
Definition:

Description:
Stereotypes:

AirNode
Node located at the aerodrome reference point of an airport/heliport, which is
used to represent it in a simplified way. DEFINITION Aerodrome Reference Point
(ARP): The designated geographical location of an aerodrome, located near the
initial or planned geometric centre of the aerodrome and normally remaining
where originally established [AIXM3.3]. DEFINITION Airport/heliport: A defined
area on land or water (including any buildings, installations and equipment)
intended to be used either wholly or in part for the arrival, departure and surface
movement of aircraft/helicopters [AIXM5.0].
SOURCE [AIXM5.0].
«featureType»

Attribute: designatorIATA

AerodromeNode
Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

CharacterString
The three letter IATA designator of the aerodrome (airport/heliport).
SOURCE [AIXM5.0].
1
«voidable»

Attribute: locationIndicatorICAO

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

CharacterString
The four letter ICAO location indicator of the aerodrome (airport/heliport), as
listed in ICAO DOC 7910.
SOURCE [AIXM5.0].
1
«voidable»

5.8.2.1.4.
AerodromeType
AerodromeType
Subtype of:
Definition:
Description:

TransportProperty
A code specifying the type of aerodrome.
SOURCE

Stereotypes:

EXAMPLE Aerodrome only, combined aerodrome/heliport or simple landing site.
«featureType»

[AIXM5.0].

Attribute: aerodromeType

Value type:
Definition:
Multiplicity:

AerodromeTypeValue
The type of aerodrome.
1

Constraint: Applies to AerodromeNode and AerodromeArea only

Natural
language:
OCL:

This property can only be associated with a spatial object that is an Aerodrome
Node or Aerodrome Area.
inv:
networkRef.element.oclIsKindOf(AerodromeNode)
or
networkRef.element.oclIsKindOf(AerodromeArea)

5.8.2.1.5.
AirLink
AirLink (abstract)
Subtype of:
Definition:
Stereotypes:

TransportLink
A linear spatial object that describes the geometry and connectivity of the air
network between two points in the network.
«featureType»

5.8.2.1.6.
AirLinkSequence
AirLinkSequence
Subtype of:
Definition:
Description:

Stereotypes:

TransportLinkSequence
A linear spatial object, composed of an ordered collection of air links, which
represents a continuous path in the air network without any branches.
NOTE 1 The element has a defined beginning and end and every position on the
air link sequence is identifiable with one single parameter such as length. It
describes an element of the air network, which could be characterized by one or
more
thematical
identifiers
and/or
properties.
NOTE 2 This collection of air links is equivalent to RoutePortion feature in
AIXM5.0. RoutePortion: A group of two or more consecutive segments of the
same route, which have the usage and/or the same flight restrictions [AIXM5.0].
«featureType»

5.8.2.1.7.
AirNode
AirNode (abstract)
Subtype of:
Definition:
Stereotypes:

TransportNode
A node which occurs in a air network.
«featureType»

Attribute: significantPoint

Value type:
Definition:

Description:
Multiplicity:
5.8.2.1.8.
AirRoute

Boolean
Attribute which indicates whether the air node is or is not a significant point.
DEFINITION Significant point: A specified geographical location used to define
an ATS route, the flight path of an aircraft or for other navigation/ATS purposes
[AIXM5.0].
NOTE Significant Points are specific air nodes which normally define air routes.
1

AirRoute

Subtype of:
Definition:

Description:

TransportLinkSet
A specified route designed for channelling the flow of traffic as necessary for the
provision of air traffic services, from the end of the take-off and initial climb phase
to the commencement of the approach and landing phase.
SOURCE
[Route
AIXM5.0].

Stereotypes:

NOTE A collection of air link sequences and or individual air links that are
characterized by one or more thematic identifiers and /or properties, which
perform a Route.
«featureType»

Attribute: airRouteType

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

AirRouteTypeValue
Route classification.
SOURCE [AIXM5.0].
1
«voidable»

Attribute: designator

Value type:
Definition:
Multiplicity:
Stereotypes:

CharacterString
Code or designator that identifies an Air Route.
1
«voidable»

5.8.2.1.9.
AirRouteLink
AirRouteLink
Subtype of:
Definition:
Description:

AirLink
A portion of a route to be flown usually without an intermediate stop, as defined
by two consecutive significant points.
SOURCE
[AirRouteSegment
AIXM5.0].

Stereotypes:

NOTE The presence of air nodes (normally defining Significant Points) is not
mandated.
«featureType»

Attribute: airRouteLinkClass

Value type:
Definition:
Multiplicity:

AirRouteLinkClassValue
The class or type of an air route link.
1

AirRouteLink
Stereotypes:

«voidable»

5.8.2.1.10. AirspaceArea
AirspaceArea
Subtype of:
Definition:
Description:

TransportArea
A defined volume in the air, described as horizontal projection with vertical limits.
SOURCE
[AirspaceVolume
AIXM5.0].
NOTE 1 Definition of Airspace: A defined three dimensional region of space
relevant
to
air
traffic
[AIXM5.0].

Stereotypes:

NOTE 2 Airspace regions are managed by air traffic control systems to provide a
safe IFR (Instrument Flight Rules) navigation for air traffic services and aircrafts.
«featureType»

Attribute: AirspaceAreaType

Value type:
Definition:
Description:
Multiplicity:

AirspaceAreaTypeValue
A code indicating the general structure or characteristics of a particular airspace.
SOURCE [Airspace.type - AIXM5.0].
1

5.8.2.1.11. ApronArea
ApronArea
Subtype of:
Definition:

Description:
Stereotypes:

TransportArea
A defined area, on a land aerodrome/heliport, intended to accommodate
aircraft/helicopters for purposes of loading and unloading passengers, mail or
cargo, and for fuelling, parking or maintenance.
SOURCE [Apron - AIXM5.0].
«featureType»

5.8.2.1.12. ConditionOfAirFacility
ConditionOfAirFacility
Subtype of:
Definition:
Stereotypes:

ConditionOfFacility
State of an air transport network element with regards to its completion and use.
«featureType»

Constraint: Applies only to AerodromeNode, AerodromeArea and RunwayArea

Natural
language:
OCL:

This property can only be associated with a spatial object that is an Aerodrome
Node, an Aerodrome Area or a Runway Area.
inv:
networkRef.element.oclIsKindOf(AerodromeNode)
or
networkRef.element.oclIsKindOf(AerodromeArea)
or
networkRef.element.oclIsKindOf(RunwayArea)

5.8.2.1.13. DesignatedPoint
DesignatedPoint
Subtype of:
Definition:

Description:

AirNode
A geographical location not marked by the site of a radio navigation aid, used in
defining an ATS route, the flight path of an aircraft or for other navigation or ATS
purposes.
SOURCE
[AIXM5.0].

Stereotypes:

NOTE Examples of Designated points are compulsory and non-compulsory
reporting points.
«featureType»

DesignatedPoint
Attribute: designator

Value type:
Definition:
Description:

CharacterString
The coded designator of the point.
SOURCE

Multiplicity:
Stereotypes:

EXAMPLE The five-letter ICAO name of the point.
1
«voidable»

[AIXM5.0].

5.8.2.1.14. ElementLength
ElementLength
Subtype of:
Definition:
Stereotypes:

TransportProperty
The physical length of the element.
«featureType»

Attribute: length

Value type:
Definition:
Description:

Measure
The physical length of the element.
NOTE 1 The value of the physical length of the runway [AIXM5.0], when applied
to
RunwayArea.
NOTE 2 Value for the length of the taxiway [AIXM5.0], when applied to
TaxiwayArea.

Multiplicity:

NOTE 3 The value of the physical length of the touchdown and lift-off area
[AIXM5.0], when applied to TouchDownLiftOff.
1

Constraint: Applies to RunwayArea, TaxiwayArea and TouchDownLiftOff only

Natural
language:
OCL:

This property can only be associated with a spatial object that is a Runway Area,
Taxiway Area or Touch Down Lift Off.
inv:
networkRef.element.oclIsKindOf(RunwayArea)
or
networkRef.element.oclIsKindOf(TaxiwayArea)
or
networkRef.element.oclIsKindOf(TouchDownLiftOff)

5.8.2.1.15. ElementWidth
ElementWidth
Subtype of:
Definition:
Stereotypes:

TransportProperty
The physical width of the element.
«featureType»

Attribute: width

Value type:
Definition:
Description:

Measure
The physical width of the element.
NOTE 1 The value of the physical width of the runway [AIXM5.0], when applied
to
RunwayArea.
NOTE 2 The value of the physical width of the taxiway [AIXM5.0], when applied
to
TaxiwayArea.

Multiplicity:

NOTE 3 The value of the physical width of the touchdown and lift-off area
[AIXM5.0], when applied to TouchDownLiftOff.
1

Constraint: Applies to RunwayArea, TaxiwayArea and TouchDownLiftOff only

ElementWidth
Natural
language:
OCL:

This property can only be associated with a spatial object that is a Runway Area,
Taxiway Area or Touch Down Lift Off.
inv:
networkRef.element.oclIsKindOf(RunwayArea)
or
networkRef.element.oclIsKindOf(TaxiwayArea)
or
networkRef.element.oclIsKindOf(TouchDownLiftOff)

5.8.2.1.16. FieldElevation
FieldElevation
Subtype of:
Definition:
Description:

TransportProperty
The aerodrome elevation as the vertical distance between the highest point of
the landing area of an aerodrome and mean sea level.
SOURCE
[AIXM5.0].

Stereotypes:

NOTE This might be different from the elevation of the Aerodrome Reference
Point.
«featureType»

Attribute: altitude

Value type:
Definition:
Multiplicity:

Measure
Value of the field altitude.
1

Constraint: Applies to AerodromeNode and AerodromeArea only

Natural
language:
OCL:

This property can only be associated with a spatial object that is an Aerodrome
Node or Aerodrome Area.
inv:
networkRef.element.oclIsKindOf(AerodromeNode)
or
networkRef.element.oclIsKindOf(AerodromeArea)

5.8.2.1.17. InstrumentApproachProcedure
InstrumentApproachProcedure
Subtype of:
Definition:

Description:

ProcedureLink
A series of predetermined manoeuvres by reference to flight instruments with
specified protection from obstacles from the initial approach fix, or where
applicable, from the beginning of a defined arrival route to a point from which a
landing can be completed and thereafter, if a landing is not completed, to a
position at which holding or en route obstacle clearance criteria apply.
SOURCE
[AIXM5.0].
NOTE

1

Acronym:

IAP.

NOTE 2 It corresponds to the final approach and arrival during the landing
phase.

Stereotypes:

NOTE 3 A specific runway of an airport/heliport usually has more than one IAP,
depending on the landing direction on it.
«featureType»

5.8.2.1.18. LowerAltitudeLimit
LowerAltitudeLimit
Subtype of:
Definition:
Description:
Stereotypes:
Attribute: altitude

TransportProperty
Altitude that defines the lower limit of an air transport network object.
NOTE When applied to an AirRouteLink it corresponds to the Lowest Safe
Altitude, which is defined in order to provide safety for navigation.
«featureType»

LowerAltitudeLimit
Value type:
Definition:
Multiplicity:

Measure
Value of the altitude limit.
1

Constraint: Applies to AirRouteLink and AirspaceArea only

Natural
language:
OCL:

This property can only be associated with a spatial object that is an Air Route
Link or Airspace Area.
inv:
networkRef.element.oclIsKindOf(AirRouteLink)
or
networkRef.element.oclIsKindOf(AirspaceArea)

5.8.2.1.19. Navaid
Navaid
Subtype of:
Definition:

Description:

AirNode
One or more Navaid Equipments providing navigation services. DEFINITION
Navaid equipment: A physical navaid equipment like VOR, DME, localizer,
TACAN or etc.
SOURCE
[AIXM5.0].

Stereotypes:

NOTE
1
The Navaid Equipment share business rules like paired frequencies [AIXM5.0].
«featureType»

Attribute: navaidType

Value type:
Definition:
Description:

NavaidTypeValue
Type of the navaid service.
SOURCE

Multiplicity:
Stereotypes:

EXAMPLES ILS, MLS, VORTAC, VOR/DME.
1
«voidable»

[AIXM5.0].

Attribute: designator

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

CharacterString
The coded identifier given to the navaid system.
SOURCE [AIXM5.0].
1
«voidable»

5.8.2.1.20. ProcedureLink
ProcedureLink
Subtype of:
Definition:
Description:

AirLink
A series of predetermined manoeuvres with specified protection from obstacles.
SOURCE
[Procedure
AIXM5.0].
NOTE 1 A defined airway connector designed for channelling the flow of traffic
as necessary for the provision of air traffic services during the take-off or landing
phase, which links an airport/heliport to a significant point, usually connected to
one
or
more
air
routes.
NOTE 2 When a airport/heliport is not connected with a standardized airway
connector to the rest of the air network, this object can be used as a fictitious
connector between the airport/heliport and a significant point on one or more
ATS routes - for example for VFR (Visual Flight Rules) flights.
NOTE 3 Nevertheless, three main types of standardized Procedures are usually
defined
for
IFR
(Instrument
Flight
Rules)
flights:

ProcedureLink

Stereotypes:

- Standard Instrument Departure (SID), corresponding to the take-off phase.
- Standard Instrument Arrival (STAR), corresponding to the initial approach
during
the
landing
phase.
- Instrument Approach Procedure (IAP), corresponding to the final approach and
arrival during the landing phase.
«featureType»

5.8.2.1.21. RunwayArea
RunwayArea
Subtype of:
Definition:
Description:

TransportArea
A defined rectangular area on a land aerodrome/heliport prepared for the landing
and take-off of aircraft.
SOURCE
[Runway
AIXM5.0].
NOTE 1 This includes the concept of Final Approach and Take-Off Area (FATO)
for
helicopters
[Runway
AIXM5.0].

Stereotypes:

NOTE 2 The runway strip is a defined area including the runway and stopway, if
provided, intended : a) to reduce the risk of damage to aircraft running off a
runway; and b) to protect aircraft flying over it during take-off or landing
operations [ICAO].
«featureType»

Attribute: designator

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

CharacterString
The full textual designator of the runway, used to uniquely identify it at an
aerodrome/heliport which has more than one.
SOURCE [AIXM5.0].
1
«voidable»

Attribute: runwayType

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

RunwayTypeValue
The type of runway, either runway for airplanes or final approach and take off
area (FATO) for helicopters.
SOURCE Adapted from [AIXM5.0].
1
«voidable»

5.8.2.1.22. RunwayCentrelinePoint
RunwayCentrelinePoint
Subtype of:
Definition:
Description:

AirNode
An operationally significant position on the center line of a runway direction.
SOURCE
[AIXM5.0].
NOTE 1 The role of the point along the runway direction centreline is indicated
within
the
pointRole
attribute.
NOTE 2 Runway centreline points are used to connect the Procedure Links that
connect
an
airport/heliport
to
the
rest
of
the
air
network.

Stereotypes:

EXAMPLE A typical example is the runway threshold [AIXM5.0].
«featureType»

Attribute: pointRole

Value type:

PointRoleValue

RunwayCentrelinePoint
Definition:
Description:
Multiplicity:

The role of the point along the runway direction centreline.
SOURCE [AIXM5.0].
1

5.8.2.1.23. StandardInstrumentArrival
StandardInstrumentArrival
Subtype of:
Definition:

Description:

ProcedureLink
A designated instrument flight rule (IFR) arrival route linking a significant point,
normally on an ATS route, with a point from which a published instrument
approach procedure can be commenced.
SOURCE
[AIXM5.0].
NOTE

Stereotypes:

1

Acronym:

STAR.

NOTE 2 It corresponds to the initial approach during the landing phase. Each
airport/heliport could have various STAR linking significant points (usually
connected to air routes) to the points designated to start the landing on a specific
runway.
«featureType»

Attribute: designator

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

CharacterString
The textual designator of the Standard Instrument Arrival.
SOURCE [AIXM5.0].
1
«voidable»

5.8.2.1.24. StandardInstrumentDeparture
StandardInstrumentDeparture
Subtype of:
Definition:

Description:

ProcedureLink
A designated instrument flight rule (IFR) departure route linking the aerodrome or
a specific runway of the aerodrome with a specified significant point, normally on
a designated ATS route, at which the en-route phase of a flight commences.
SOURCE
[AIXM5.0].
NOTE

Stereotypes:

1

Acronym:

NOTE 2 It corresponds to the take-off phase. Each airport/heliport could have
various SID linking the different runways to one or various significant points,
usually connected to air routes.
«featureType»

Attribute: designator

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

CharacterString
The full textual designator of the Standard Instrument Departure.
SOURCE [AIXM5.0].
1
«voidable»

5.8.2.1.25. SurfaceComposition
SurfaceComposition
Subtype of:
Definition:
Stereotypes:

SID.

TransportProperty
The composition of an aerodrome/heliport related surface.
«featureType»

SurfaceComposition
Attribute: surfaceComposition

Value type:
Definition:
Description:

SurfaceCompositionValue
A code indicating the composition of an aerodrome/heliport related surface.
SOURCE
[SurfaceCharacteristics.composition
AIXM5.0].

Multiplicity:

EXAMPLES Asphalt, concrete.
1

Constraint: Applies to RunwayArea, TaxiwayArea, ApronArea and TouchDownLiftOff only

Natural
language:
OCL:

This property can only be associated with a spatial object that is a Runway Area,
Taxiway Area, Apron Area or Touch Down Lift Off.
inv:
networkRef.element.oclIsKindOf(RunwayArea)
or
networkRef.element.oclIsKindOf(TaxiwayArea)
or
networkRef.element.oclIsKindOf(ApronArea)
or
networkRef.element.oclIsKindOf(TouchDownLiftOff)

5.8.2.1.26. TaxiwayArea
TaxiwayArea
Subtype of:
Definition:

Description:

TransportArea
A defined path at an aerodrome/heliport established for the taxiing of
aircraft/helicopters and intended to provide a link between one part of the
aerodrome and another.
SOURCE
[Taxiway
AIXM5.0].

Stereotypes:

NOTE This includes aircraft/helicopter stand taxilines, apron taxiways, rapid exit
taxiways, air taxiways etc.
«featureType»

Attribute: designator

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

CharacterString
The textual designator of the taxiway.
SOURCE [AIXM5.0].
1
«voidable»

5.8.2.1.27. TouchDownLiftOff
TouchDownLiftOff
Subtype of:
Definition:
Description:
Stereotypes:

AirNode
A load bearing area on which a helicopter may touch down or lift-off.
SOURCE [AIXM5.0].
«featureType»

Attribute: designator

Value type:
Definition:
Description:
Multiplicity:
Stereotypes:

CharacterString
The textual designator of the touch down and lift-off area.
SOURCE [AIXM5.0].
1
«voidable»

5.8.2.1.28. UpperAltitudeLimit
UpperAltitudeLimit
Subtype of:
Definition:
Stereotypes:

TransportProperty
Altitude that defines the upper limit of an air transport network object.
«featureType»

UpperAltitudeLimit
Attribute: altitude

Value type:
Definition:
Multiplicity:

Measure
Value of the altitude limit.
1

Constraint: Applies to AirRouteLink and AirspaceArea only

Natural
language:
OCL:

This property can only be associated with a spatial object that is an Air Route
Link or Airspace Area.
inv:
networkRef.element.oclIsKindOf(AirRouteLink)
or
networkRef.element.oclIsKindOf(AirspaceArea)

5.8.2.1.29. UseRestriction
UseRestriction
Subtype of:
Definition:
Stereotypes:

TransportProperty
The restrictions to the use of an air network object.
«featureType»

Attribute: restriction

Value type:
Definition:
Multiplicity:

AirUseRestrictionValue
The type of use restriction for the air network object.
1

Constraint: Applies to AirRoute, AirLinks, AirNodes and AerodromeArea only

Natural
language:
OCL:

This property can only be associated with a spatial object that is an Air Route, Air
Link (or specialized Air Link), Air Node (or specialized Air Node) or Aerodrome
Area.
inv:
networkRef.element.oclIsKindOf(AirRoute)
or
networkRef.element.oclIsKindOf(AirLink)
or
networkRef.element.oclIsKindOf(AirNode)
or
networkRef.element.oclIsKindOf(AerodromeArea)

5.8.2.2.
Code lists
AerodromeCategoryValue
AerodromeCategoryValue

Definition:
Extensibility:
Identifier:
Values:
5.8.2.3.

Aerodrome possible categories concerning the scope and importance of the air
traffic services offered from and to it.
none
http://inspire.ec.europa.eu/codelist/AerodromeCategoryValue
The allowed values for this code list comprise only the values specified in Annex
C.

AerodromeTypeValue

AerodromeTypeValue

Definition:
Description:
Extensibility:
Identifier:
Values:
5.8.2.4.

A code specifying whether a particular entity occurrence is an Aerodrome or a
Heliport.
SOURCE [CodeAirportHeliportType - AIXM5.0].
none
http://inspire.ec.europa.eu/codelist/AerodromeTypeValue
The allowed values for this code list comprise only the values specified in Annex
C.

AirRouteLinkClassValue

AirRouteLinkClassValue

AirRouteLinkClassValue

Definition:
Description:

The type of the route from the navigation point of view.
SOURCE
[CodeRouteNavigationType

-

AIXM5.0].

NOTE These values enumerate the possible usages of a AirRouteLink.

Extensibility:
Identifier:
Values:
5.8.2.5.

EXAMPLES Conventional, RNAV.
none
http://inspire.ec.europa.eu/codelist/AirRouteLinkClassValue
The allowed values for this code list comprise only the values specified in Annex
C.

AirRouteTypeValue

AirRouteTypeValue

Definition:
Description:
Extensibility:
Identifier:
Values:
5.8.2.6.

The route classification as ATS route or North Atlantic Tracks.
SOURCE [CodeRouteType - AIXM5.0].
none
http://inspire.ec.europa.eu/codelist/AirRouteTypeValue
The allowed values for this code list comprise only the values specified in Annex
C.

AirspaceAreaTypeValue

AirspaceAreaTypeValue

Definition:
Description:
Extensibility:
Identifier:
Values:
5.8.2.7.

Recognised types of Airspace.
SOURCE [CodeAirspaceType - AIXM5.0].
none
http://inspire.ec.europa.eu/codelist/AirspaceAreaTypeValue
The allowed values for this code list comprise only the values specified in Annex
C.

AirUseRestrictionValue

AirUseRestrictionValue

Definition:
Extensibility:
Identifier:
Values:
5.8.2.8.

The use restrictions for an air network object.
none
http://inspire.ec.europa.eu/codelist/AirUseRestrictionValue
The allowed values for this code list comprise only the values specified in Annex
C.

NavaidTypeValue

NavaidTypeValue

Definition:
Description:
Extensibility:
Identifier:
Values:
5.8.2.9.

Types of Navaid Services.
SOURCE [AIXM5.0].
none
http://inspire.ec.europa.eu/codelist/NavaidTypeValue
The allowed values for this code list comprise only the values specified in Annex
C.

PointRoleValue

PointRoleValue

Definition:
Description:

Role of the Runway Centreline Point.
SOURCE [AIXM5.0].

PointRoleValue

Extensibility:
Identifier:
Values:
5.8.2.10.

none
http://inspire.ec.europa.eu/codelist/PointRoleValue
The allowed values for this code list comprise only the values specified in Annex
C.

RunwayTypeValue

RunwayTypeValue

Definition:
Description:
Extensibility:
Identifier:
Values:
5.8.2.11.

A code that makes a distinction between runways for airplanes and FATO for
helicopters.
SOURCE [CodeRunwayType - AIXM5.0].
none
http://inspire.ec.europa.eu/codelist/RunwayTypeValue
The allowed values for this code list comprise only the values specified in Annex
C.

SurfaceCompositionValue

SurfaceCompositionValue

Definition:
Description:

A code indicating the composition of a surface.
SOURCE
[CodeSurfaceCompositionType

Extensibility:
Identifier:
Values:

EXAMPLES Asphalt, concrete.
none
http://inspire.ec.europa.eu/codelist/SurfaceCompositionValue
The allowed values for this code list comprise only the values specified in Annex
C.

-

AIXM5.0].

5.8.2.12. Imported types (informative)
This section lists definitions for feature types, data types and enumerations and code lists that are
defined in other application schemas. The section is purely informative and should help the reader
understand the feature catalogue presented in the previous sections. For the normative
documentation of these types, see the given references.
Boolean
Boolean

Package:
Reference:
5.8.2.13.

Truth
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

CharacterString

CharacterString

Package:
Reference:
5.8.2.14.

Text
Geographic information -- Conceptual schema language [ISO/TS 19103:2005]

ConditionOfFacility

ConditionOfFacility

Package:
Reference:
Definition:
5.8.2.15.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
State of a transport network element with regards to its completion and use.

Measure

Measure

Package:

ProductionAndIndustrialFacilitiesExtension

Measure

Reference:
Definition:
5.8.2.16.

INSPIRE Data specification on Production and Industrial Facilities [DS-D2.8.III.8]
Declared or measured quantity of any kind of physical entity.

TransportArea

TransportArea (abstract)

Package:
Reference:
Definition:
5.8.2.17.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
Surface that represents the spatial extent of an element of a transport network.

TransportLink

TransportLink (abstract)

Package:
Reference:
Definition:
5.8.2.18.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A linear spatial object that describes the geometry and connectivity of a transport
network between two points in the network.

TransportLinkSequence

TransportLinkSequence (abstract)

Package:
Reference:
Definition:

5.8.2.19.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A linear spatial object, composed of an ordered collection of transport links,
which represents a continuous path in the transport network without any
branches. The element has a defined beginning and end and every position on
the transport link sequence is identifiable with one single parameter such as
length. It describes an element of the transport network, characterized by one or
more thematical identifiers and/or properties.

TransportLinkSet

TransportLinkSet (abstract)

Package:
Reference:
Definition:
Description:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A collection of transport link sequences and or individual transport links that has
a specific function or significance in a transport network.
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.

5.8.2.20.

TransportNode

TransportNode (abstract)

Package:
Reference:
Definition:
Description:
5.8.2.21.

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A point spatial object which is used for connectivity.
Nodes are found at either end of the TransportLink.

TransportProperty

TransportProperty (abstract)

TransportProperty (abstract)

Package:
Reference:
Definition:

Common Transport Elements
INSPIRE Data specification on Transport Networks [DS-D2.8.I.7]
A reference to a property that falls upon the network. This property can apply to
the whole of the network element it is associated with or - for linear spatial
objects - be described using linear referencing.

