
2 Overview 

2.1 Name 
 
INSPIRE data specification for the theme Transport Networks. 
 

2.2 Informal description 
 
Definition: 
 
 
The Transport Networks theme is defined within the INSPIRE Directive as: 
 
“Road, rail, air and water transport networks and related infrastructure. Includes links between different 
networks. Also includes the trans-European transport network as defined in Decision No 1692/96/EC 
of the European Parliament and of the Council of 23 July 1996 on Community Guidelines for the 
development of the trans-European transport network (1) and future revisions of that Decision. 
 

(1) OJ L 228, 9.9.1996, p. 1. Decision as last amended by Council Regulation (EC) No 1791/2006 (OJ 
L 363, 20.12.2006, p. 1)” 

 
 

[Directive 2007/2/EC] 
 
Description: 
 
It is further described in the INSPIRE Feature Concept Dictionary as follows: 
 
“The transport component should comprise an integrated transport network, and related features, that 
are seamless within each national border. In accordance with article 10.2 of the Directive, national 
transport networks may also be seamless at European level, i.e. connected at national borders. 
Transportation data includes topographic features related to transport by road, rail, water, and air. It is 
important that the features form networks where appropriate, and that links between different networks 
are established, i.e. multi-modal nodes, especially at the local level, in order to satisfy the 
requirements for intelligent transport systems such as location based services (LBS) and telematics. 
The transport network should also support the referencing of transport flow to enable our navigation 
services.”  
 
[INSPIRE Feature Concept Dictionary]. 
 
The INSPIRE Directive sets out the key requirements in the following Articles of the Directive. 
 
 

“Article 4 
1. This Directive shall cover spatial data sets which fulfil the following conditions: 
 
(a) they relate to an area where a Member State has and/or exercises jurisdictional rights; 
(b) they are in electronic format; 
(c) they are held by or on behalf of any of the following: 
(i) a public authority, having been produced or received by a public authority, or being managed or updated 
by that authority and falling within the scope of its public tasks; 
(ii) a third party to whom the network has been made available in accordance with Article 12; 
(d) they relate to one or more of the themes listed in Annex I, II or III.” 
 



“2. In cases where multiple identical copies of the same spatial data set are held by or on behalf of various 
public authorities, this Directive shall apply only to the reference version from which the various copies are 
derived.” 
 
“4. This Directive does not require collection of new spatial data.” 
 
“Article 7 
1. Implementing rules laying down technical arrangements for the interoperability and, where practicable, 
harmonisation of spatial data sets and services, designed to amend non-essential elements of this Directive 
by supplementing it, shall be adopted in accordance with the regulatory procedure with scrutiny referred to 
in Article 22(3). Relevant user requirements, existing initiatives and international standards for the 
harmonisation of spatial data sets, as well as feasibility and cost-benefit considerations shall be taken into 
account in the development of the implementing rules.”  
 
“4. Implementing rules referred to in paragraph 1 shall cover the definition and classification of spatial 
objects relevant to spatial data sets related to the themes listed in Annex I, II or III and the way in which 
those spatial data are geo-referenced.” 
 

“Article 8 
1. In the case of spatial data sets corresponding to one or more of the themes listed in Annex I or II, the 
implementing rules provided for in Article 7(1) shall meet the conditions laid down in paragraphs 2, 3 and 4 
of this Article. 
 
2. The implementing rules shall address the following aspects of spatial data: 
 
(a) a common framework for the unique identification of spatial objects, to which identifiers under national 
systems can be mapped in order to ensure interoperability between them; 
(b) the relationship between spatial objects; 
(c) the key attributes and the corresponding multilingual thesauri commonly required for policies which may 
have an impact on the environment; 
(d) information on the temporal dimension of the data; 
(e) updates of the data. 
 
3. The implementing rules shall be designed to ensure consistency between items of information which refer 
to the same location or between items of information which refer to 
the same object represented at different scales. 
 
4. The implementing rules shall be designed to ensure that information derived from different spatial data 
sets is comparable as regards the aspects referred to in Article 7(4) and in 
paragraph 2 of this Article” 
 
To support a consistent approach to all themes the European Commission, through the Data 
Specifications Drafting Team, developed the “Generic Conceptual Model” [GCM] which was reviewed 
and published prior to the commencement of work on the Annex I themes. This is the foundation 
model for every theme – with the intention that any theme may be combined in future and used in a 
way that is predicable. 
 
The scope of the INSPIRE Transport Networks Data Product Specification incorporates five distinct 
transport themes: 
 

• Road transport  

• Rail transport 

• Water transport 

• Air transport 

• Cableways 

This is summarised in the diagram below which shows how the Directive guides the Generic 
Conceptual Model [D2.5] which contains a basic framework for any kind of network model (the Generic 
Network Model [GNM]).  From the GNM a Common Transport application schema is adapted and this 
then is used as the basis for all five application schema. Collectively these are drawn together in this 
document as the Transport Networks Data Product Specification [D2.8.1.7]. 



 

 
Figure 1 – Document framework for this data product specification  

[key documents only] 
 
 
 
These themes can be used together to support an integrated approach to transport but as noted 
above - they may be used with other themes developed to the same standard (e.g. response to an 
emergency where a fuel tanker over turns on a highway and discharges into an adjacent river 
network). It is evident that there are a very large number of applications that can potentially use the 
Transport Networks theme.  
 
Understanding of the Generic Conceptual Model is essential and the GCM/GNM should be read in 
conjunction with this document. The GCM which describes the basic form of real world abstraction 
through to a comprehensive set of data interoperability. The GNM adapts this and describes the basic 
concepts that underpin and define the Common Transport Application Schema upon which all five 
themes are based. The GCM relies on ISO standards and the 19xxx series in particular. 
 
The purpose of this document is to specify a harmonised data specification for the spatial data theme 
Transport Networks as defined in Annex I of the INSPIRE Directive. 
 
However each organisation will have different responsibilities from the next and this will influence the 
kind of data they collect and manage and use. In turn some organisations may use simple models; 
others by necessity will have complex data arrangements. This data specification is provided as basic 
framework which users can adopt and if required – extend for themselves.  
 
The model is structured to maximise reuse and the sharing of organisational data about a network.  
The specification is concerned only with the core spatial objects required by Transport Networks (while 
acknowledging that the boundary of any object grouping is never black and white). 
 
Figure 2 below outlines the scope of the specification and how it relates to associated spatial objects 
which are less generically used. 
 



 
Figure 2 – Scope of Transport Network data 

 
 
Spatial Objects (core – application specific) 
This specification is mainly focussed on the “widely reused – widely referenced“ segment of spatial 
objects (ie network centrelines etc.). It does not attempt to try and incorporate every spatial object 
that might be used by any application. In Figure 2 – Scope of Transport Network data above 
such objects maybe lighting columns, gantries, signals, sensors etc. These are all of the type 
“application specific “– and  will be used/referenced by at least one organisation.   
 
Associated “non-Geographic” data 
Any “non geographic data” (the majority of the data holdings in any organisation) – is also out of scope 
of this specification – such records maybe “an asset condition report”, “traffic flow records”, “images of 
assets”, “statistics”, “timetables”, “noise data” and so on. Therefore much of the data used in the 
telematics industry is classed application specific. While associated with the network all these 
examples are closer to the application end of the spectrum than generic use by a wide community 
whether they represent a geographic entity or non-geographic data. 
 
To maximise reuse the linkage of such organisational data with the spatial objects should be “loose” in 
the sense that these are ideally defined as different data objects in a database. Configured correctly 
such data may then reused in several different applications and any associated information shared 
and exchanged as desired. 
 
User defined views and flexibility 
The model itself is flexible and will permit a cross organisational approach where different users may 
collect and use different kinds of information about a network. By referencing they can relate one 
“view” e.g. a highway name, classification, route, condition survey and so on – simply by using 
references against a common geographic framework. Methods that will be found within the GNM that 
support this are the “linkset” and “link sequence”. Any third party may further add their own “views”, 
thereby enabling greater reuse and easier exchange of information around a common standard set of 
information components. 
 
This approach enables several organisations to contribute and easily combine several views of the 
transport network. For a road example the combinations and contributors might be: 
 

Underlying link and node geometry: mapping agency (national or state level) 
Highway name:         municipality 
National highway classification:    national highway authority 
European highway classification:   European highway authority 

 



Many of these contributors may also collect and maintain application objects and business data which 
can be linked to the same infrastructure. 
 
Extensibility 
Users can extend the schema and add their own spatial objects to support an application. Data 
architects should use the GCM as the basis for any such extension. To illustrate this a small number of 
objects that are primarily of an application need (than generic) are included in this specification. 
Examples of these are: 
 

• Linear – speed limits in the Roads theme 

• Point – kilometer posts on the Roads and Rail  

• Area* - Port area, Railway station area, etc. 
 
*In practice these areas may be defined by aggregations of some other area object types using 
objects from other themes e.g. buildings. 
 
Applications and use cases 
While INSPIRE is primarily an environmental directive, Transport Networks data enjoys a wide variety 
of applications as recognised in the footnote to the theme statement in  Annex I of the Directive.  The 
following use cases are highlighted to demonstrate the width and breadth of applications (the list is not 
exhaustive). 
 

o Asset Management 

o Capacity Planning 

o Construction 

o Design & Planning 

o Disaster management 

o Emergency response 

o Environmental Impact Assessments (incl. Noise) 

o Estate management 

o Flow modelling 

o In car information systems 

o Incident management 

o Journey Planning 

o Maintenance 

o Navigation 

o Network operation 

o Rerouting & diversions 

o Routing 

o Traffic Control 

o Traffic management 

 

The applications in bold above were used as use cases in the preparation of this specification. These 
represent applications at the European, national, local public sector levels and in the private sector. It 
is evident that the scope of the specific does not attempt to support all these applications. User 
extensibility is supported and encouraged. Future revisions may incorporate further object types if it is 
felt that further standardisation is necessary. 

 
Characteristics of the specification 
The key characteristics of the Transport Networks datasets are: 

 



• They contain information of specific interest for the public sector in its role to support economic 
growth through efficient transportation, passenger safety, environmental impacts and social 
planning, etc. 

• The information is applicable from local to European levels of operation. 

• The data represents a structure or methods of operation that is stable over time (even if parts of 
the data content frequently changes). 

• Supports cross border (pan-European) applications. 

• Being a part of the European Spatial Data Infrastructure the data may be more easily used with 
other kinds of data themes, such as geographical names, administrative units, and addresses 
etc. 

• Private sector applications are extensive. 

 
 
Local to European level capability 

 

From the use case list above it is evident that the specification has wide application and at several 
levels. Many applications would like to move seamlessly from the macro to micro view but this is rarely 
possible today for many reasons – chiefly today’s datasets were not designed to operate in that way.   
 

Local, Regional, National and European relevance of the specification  

The datasets in scope are used extensively at the “local level” and extend to regional, national and 
European levels. Usage can change with levels of operation or within an organisation. The 
specification is mainly focussed on establishing a more coherent approach to those datasets that 
universally used, probably held at national or regional level and at the highest resolution within this 
context. This section describes the context within this respect.  
 

Area and link types of representation at the higher resolution level 

Some applications require a centreline network approach, some require the extent of carriageway or 
other form of transport, and some applications use both forms of representation. These are alternative 
forms of representation of a real world entity. The specification therefore supports alternative forms of 
representation and these may be cross referenced to support easy data exchange between the two. 
Only the centreline (link) can be formed into network (e.g. using the linkset). 
 

Seamless resolution representations at the local and regional level 

In these and other domains lower resolution representations may be preferred e.g. to view traffic flows 
in a region or capacity of the network. A user may wish to zoom from city level to a specific street 
seamlessly. Such an approach is recognised in D2.5 and outlined in D2.6. However such data 
management processes and methodologies remain immature.  Ideally the lower resolution datasets 
would be derived from the local/high resolution data - outlined in the previous paragraph – and 
referenced (no geographic) data could then be aggregated and disaggregated as desired. 
 

Multiple representations at regional, national and European levels. 

Ideally the same data would be scalable dynamically from local to European level seamlessly.  Since 
the current datasets and methods are insufficiently mature to support this - several “levels of detail” will 
usually be stored to represent the network at different operational levels.  
 
Unfortunately today there is very little correspondence between each level. Ideally it would be easy to 
seamlessly move from the highest to the lowest resolution with corresponding scaling and aggregation 
and disaggregation of the associated organisational information (as we do on statistical datasets) e.g. 
for reporting purposes or trans European analysis, real time management, planning and policy making.  
 



Such a “multiple resolution” approach is discussed in D2.6 Annex A.19 and Annex B.1 of this 
document. Transport networks lend themselves to such an approach.  
 
In the meantime this specification applies to all levels of detail. Further proving of the approach is 
required to support truly seamless integration of the levels of detail*. In the meantime data providers 
are encouraged to introduce this specification at the local level as a priority. 
 

*It is reported that some organisations are currently investigating such an approach but it is not yet formally adopted to such a 

level to document it in this version of the Transport networks specification (TN specification). This is an area that requires further 

research to improve both the capability and automation potential. 

 
 
Overview Structure of the Transport Networks data product specification and commentary on 
specific issues within the specification 
 
 
Structure 
The structure follows the ISO standard for data specifications (ISO 19xxx). Sections 1-3 are prepared 

to a defined pattern for all themes. Section 5 contains a combination of the outputs from the UML 

model (application schemas) for the Common Transport Model and each of the five themes. This is 

supplemented by a descriptive narrative. Sections 6 – 11 are largely harmonised across all themes 

with variations that are essential to support aspects of this theme. The Annexes are informative and 

include the Abstract Test Suite and further background information and examples. 

Linear Referencing 
Linear referencing is incorporated in the specification. This uses an approach aligned with the ISO 
19148:2012; which establishes linear referencing within a spatial environment (rather than a traditional 
standalone approach). The aim of this is to better support data sharing across referencing 
mechanisms, and to offer coordinates for any object referenced linearly, in the same national 
coordinate system. 
 
Logical networks 
Logical networks (see Annex B.1) can be used within the model but their spatial value is very limited or 
in some cases may be non-existent. Therefore caution is required. Where these are in operation 
alongside the above forms of representation it is suggested that any corresponding nodes are reused 
or at least cross referenced to provide a relationship between the systems to preserve the potential for 
data sharing and exchange where that is both relevant and appropriate. 
 
Network Interconnections 
There are several cases where networks need to be joined up. For example at national, regional or 
dataset boundaries and at intermodal points within networks. This is provided by the Network 
Connection component which is defined in the Generic Network Model. 
 
Relationships with other themes 
There are linkages to other themes. In particular: 
 

Hydrography [HY] – the water transport theme reuses the INSPIRE river network model, for 
inland transportation purposes. To avoid undue interference with the river network - 
connections link inland ports with the nearest node on the river network.  In marine waters the 
model is influenced by specifications from the International Hydrographic Office [IHO]. 

 
Addresses [AD] – the majority of addresses are linked to transport links (roads, some rivers 
etc) and thoroughfares are not part of the transport network defined in this specifications (e.g. 
pedestrian ways). However there is no link shown in the TN model – this is more logically 
made from the address to the transport object to which it is associated.  The primary purpose 
for such a link would be to ensure consistency of geographic highway/thoroughfare name and 
to support address to address navigation via transport networks. 

 



Source material 
The Transport Networks data product specification (TN DPS) has been developed using the reference 
material, expertise and dialogue with LMO and SDIC. Other material submitted by LMO/SDIC has 
been supplemented by research to fill in the gaps in evidence. The TN specification is extensive and 
has therefore been broken into five interoperable transport themes:  Road, Rail, Water, Air transport 
and Cableway networks.   
 
Topology 
Topology is handled implicitly rather than explicitly in the entire transport schema. This is to keep the 
model simple as possible. Generally systems will build topology in a form that best meets the user’s 
application. It is expected that most applications will use the network data within a topological 
environment.   
 
There is therefore a prerequisite for “implicit topology”. This means that the data provided must be 
sufficiently clean and capable of automated topological construction within a user’s application. There 
are therefore specific data capture requirements and these are described in Chapter 7 on Data Quality 
and in Chapter 10 on Data Capture. 
 
Future Updates of this specification 
It is intended that this specification will be maintained in accordance with current proposals outlined by 
the Data Specifications Drafting Team. It is not possible to state at this time when the next update will 
occur. 
 

2.3 Normative References 
 
[Directive 2007/2/EC] Directive 2007/2/EC of the European Parliament and of the Council of 14 March 

2007 establishing an Infrastructure for Spatial Information in the European 
Community (INSPIRE) 

 
[ISO 19107]  EN ISO 19107:2005, Geographic Information – Spatial Schema 
 
[ISO 19113] EN ISO 19113:2005, Geographic Information – Quality principles 
 
[ISO 19115] EN ISO 19115:2005, Geographic information – Metadata (ISO 19115:2003) 
  
[ISO 19118] EN ISO 19118:2006, Geographic information – Encoding (ISO 19118:2005) 
  
[ISO 19125-1] EN ISO 19125-1:2004, Geographic Information – Simple feature access – Part 1: 

Common architecture 
 
[ISO 19135] EN ISO 19135:2007 Geographic information – Procedures for item registration (ISO 

19135:2005) 
  
[ISO 19138] ISO/TS 19138:2006, Geographic Information – Data quality measures 
 
[ISO 19139] ISO/TS 19139:2007, Geographic information – Metadata – XML schema 

implementation 
 
[ISO 19157] ISO/DIS 19157, Geographic information – Data quality 
 
[OGC 06-103r4] Implementation Specification for Geographic Information - Simple feature access – 

Part 1: Common Architecture v1.2.1 
 
 NOTE This is an updated version of "EN ISO 19125-1:2004, Geographic 

information – Simple feature access – Part 1: Common architecture". 
 
[Regulation 1205/2008/EC] Regulation 1205/2008/EC implementing Directive 2007/2/EC of the 

European Parliament and of the Council as regards metadata 



 
 
ISO/AWI 19148:2012 Geographic information -- Location based services -- Linear referencing system 
 
Regulation L228,  09/09/1996  Community Guidelines for the development of the trans-European 
transport network.  
 
Decision No 884/2004/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 29 April 2004 
amending Decision No 1692/96/EC on Community guidelines for the development of the 
Trans-European transport network 
 
Directive of 27 June 1985 on the assessment of the effects of certain public and private projects on the 
environment (85/337/EEC) (OJ L 175, 5.7.1985, p. 40) 
 
 

2.4 Terms and definitions 
 
General terms and definitions helpful for understanding the INSPIRE data specification documents are 
defined in the INSPIRE Glossary

21
. 

 
Specifically, for the theme Transport Networks, the following terms are defined: (delete if no additional 
terms are defined) 
 
 
There are no new terms defined in this specification. 

2.5 Symbols and abbreviations 
 
 
AICM/AIXM Aeronautical Information Exchange 

ARP Airport Reference Point 

ATS ATS Route as described in ICAO Annex 11 

ATZ Airport Traffic Zone 

CEDR Conference of European Directors of Roads 

CEMT European Conference of Ministers of Transport. 

CTA Control Area 

CTR Control Zone 

D Danger Area 

DME Distance Measuring Equipment 

Eurocontrol Eurocontrol is the European Organisation for the Safety of Air 

Navigation. 

EuroRoadS An EC funded project (2003-2006) with the aim of producing a 

specification framework to support interoperable road information 

FATO Final Approach and Take Off Area for Helicopters 

FIR Flight Information Region 

GCM Generic Conceptual Model 

GDF Geographic Data Files 
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 The INSPIRE Glossary is available from http://inspire-
registry.jrc.ec.europa.eu/registers/GLOSSARY 



GNM Generic Network Model 

IAF Initial Approach Fix Point 

IAP Instrument Approach Procedure 

IATA International Air Transport Association 

ICAO International Civil Aviation Organization 

IFR Instrument Flight Rules 

IHO  International Hydrographic Organization 

ILS Instrument Landing System 

ILS-DME ILS with collocated DME 

IMO International Maritime Organization 

ISO International Organization for Standardization 

LOC Localizer 

LOC-DME LOC and DME collocated 

MKR Marker Beacon 

MLS Microwave Landing System 

MLS-DME MLS with collocated DME 

NAT North Atlantic Track (part of Organized Track System) 

NDB Non-Directional Radio Beacon 

NDB-DME NDB and DME collocated 

NDB-MKR Non-Directional Radio Beacon and Marker Beacon 

NVDB Swedish National Road Database 

P Prohibited Area 

R Restricted Area 

RADEF Road Administration Data Exchange Format 

RNAV Area Navigation Route 

S-100 IHO Hydrographic Geospatial Standard for Marine Data and 

Information 

S-32 IHO International Hydrographic Dictionary 

SID Standard Instrument Departure 

STAR Standard Instrument Arrival 

TACAN Tactical Air Navigation Beacon; Tactical Air Navigation Route 

TEN-T Trans-European Network - Transport 

TLS Transponder Landing System 

TMA Terminal Control Area 

TN Transport Networks 

TSS Traffic Separation Scheme 

TWG Thematic Working Group 

UIR Upper Flight Information Region 

VFR Visual Flight Rules 

VOR VHF Omnidirectional Radio Range 

VOR-DME VOR and DME collocated 

VORTAC VOR and TACAN collocated 

 



2.6 How the Technical Guidelines map to the Implementing Rules 
 
The schematic diagram in Figure 3 gives an overview of the relationships between the INSPIRE legal 
acts (the INSPIRE Directive and Implementing Rules) and the INSPIRE Technical Guidelines. The 
INSPIRE Directive and Implementing Rules include legally binding requirements that describe, usually 
on an abstract level, what Member States must implement. 
 
In contrast, the Technical Guidelines define how Member States might implement the requirements 
included in the INSPIRE Implementing Rules. As such, they may include non-binding technical 
requirements that must be satisfied if a Member State data provider chooses to conform to the 
Technical Guidelines. Implementing these Technical Guidelines will maximise the interoperability of 
INSPIRE spatial data sets. 
 

 

Figure 3 - Relationship between INSPIRE Implementing Rules and Technical Guidelines  

2.6.1 Requirements 
 
The purpose of these Technical Guidelines (Data specifications on Transport Networks) is to provide 
practical guidance for implementation that is guided by, and satisfies, the (legally binding) 
requirements included for the spatial data theme Transport Networks in the Regulation (Implementing 
Rules) on interoperability of spatial data sets and services. These requirements are highlighted in this 
document as follows: 
 

IR Requirement 
Article / Annex / Section no. 

Title / Heading 
 
This style is used for requirements contained in the Implementing Rules on interoperability of spatial 
data sets and services (Commission Regulation (EU) No 1089/2010). 

 
For each of these IR requirements, these Technical Guidelines contain additional explanations and 
examples.  
 



NOTE The Abstract Test Suite (ATS) in Annex A contains conformance tests that directly check 
conformance with these IR requirements. 
 
Furthermore, these Technical Guidelines may propose a specific technical implementation for 
satisfying an IR requirement. In such cases, these Technical Guidelines may contain additional 
technical requirements that need to be met in order to be conformant with the corresponding IR 
requirement when using this proposed implementation. These technical requirements are highlighted 
as follows:     
 

TG Requirement X This style is used for requirements for a specific technical solution proposed in 
these Technical Guidelines for an IR requirement. 

 
NOTE 1 Conformance of a data set with the TG requirement(s) included in the ATS implies 
conformance with the corresponding IR requirement(s). 
 
NOTE 2 In addition to the requirements included in the Implementing Rules on interoperability of 
spatial data sets and services, the INSPIRE Directive includes further legally binding obligations that 
put additional requirements on data providers. For example, Art. 10(2) requires that Member States 
shall, where appropriate, decide by mutual consent on the depiction and position of geographical 
features whose location spans the frontier between two or more Member States. General guidance for 
how to meet these obligations is provided in the INSPIRE framework documents.   

2.6.2 Recommendations 
 
In addition to IR and TG requirements, these Technical Guidelines may also include a number of 
recommendations for facilitating implementation or for further and coherent development of an 
interoperable infrastructure.  
 

Recommendation X Recommendations are shown using this style. 

 
NOTE The implementation of recommendations is not mandatory. Compliance with these Technical 
Guidelines or the legal obligation does not depend on the fulfilment of the recommendations. 

2.6.3 Conformance 
 
Annex A includes the abstract test suite for checking conformance with the requirements included in 
these Technical Guidelines and the corresponding parts of the Implementing Rules (Commission 
Regulation (EU) No 1089/2010). 
 
 


