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Foreword 

The INSPIRE directive aims to create a European Union (EU) spatial data infrastructure. The 
goal of the infrastructure is to enable the sharing of environmental spatial information among 
public sector organisations and to better facilitate public access to spatial information across 
Europe. 

To ensure that the spatial data infrastructures of the Member States are compatible and 
usable in a Community and trans-boundary context, the Directive requires that common 
Implementing Rules (IR) are adopted in the following areas: 

• Metadata; 

• The interoperability and harmonisation of spatial data and services for selected 
themes (as described in Annexes I, II, III of the Directive); 

• Network Services; 

• Measures on sharing spatial data and services; 

• Co-ordination and monitoring measures. 

The Implementing Rules are adopted as Commission Decisions or Regulations, and are 
binding in their entirety. 

The Commission proposed the development of the spatial data services Implementing Rules 
to be performed in 2 phases.  

In a first exploratory phase the overall framework for the development of the spatial data 
services implementing rules has been defined and discussed in close cooperation with the 
INSPIRE stakeholders. Related documents are provided on the INSPIRE website. 

In the current second phase an implementing rule is drafted for the spatial data services and 
the services allowing spatial data services to be invoked, and provided for discussion with the 
INSPIRE stakeholders.   

This document represents the integration of these two efforts. This document will be publicly 
available as a ‘non-paper’, as it does not represent an official position of the Commission, and 
as such cannot be invoked in the context of legal procedures. 

Legal Notice 

Neither the European Commission nor any person acting on behalf of the Commission is 
responsible for the use, which might be made of this publication. 
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1 Scope 

This document contains draft implementing rules specifying interoperability and harmonisation 
requirements applicable for spatial data services as defined in the INSPIRE Directive. It also 
specifies the implementing rule for the service allowing spatial data services to be invoked 
(also called in this document the invoke service). 

It provides the technical elements for the drafting of the legal acts to contain the Implementing 
Rules requested in Article 7 (1) and Article 16 of the INSPIRE Directive [1]. 

These Implementing Rules define common arrangements to enable the interoperability of 
spatial data services. Harmonised or interoperable spatial data services will increase the use 
of the related spatial data sets by allowing the user to generate derived spatial data sets or 
derived information more easily. These Implementing Rules have been developed within the 
general framework of the INSPIRE, and the existing regulations and decisions. In addition, 
these Implementing Rules have to take into account both existing reference materials, and 
the current trends within this rapidly evolving field.  

It does not in any way propose to amend [4] or modify the technical specifications exclusively 
applicable to the Network Services defined in [4]. 

1.1 LEGAL CONTEXT 

The INSPIRE Directive sets the general framework for the development of the implementing 
rules laying down technical arrangements for the interoperability and harmonisation of spatial 
data services and their invocation. It provides a generic definition of spatial data services and 
lists the applicable requirements that are also detailed in the relevant implementing rules: 

• spatial data services must be compliant with the implementing rules laying down 
technical arrangements for the interoperability and where practicable, the 
implementing rules for their harmonisation [3] 

• there shall be services to allow spatial data services to be invoked [1] 

• metadata for all existing spatial data services must be created [2] 

• spatial data services must be monitored and reported [5] 

• spatial data services must be accessible by the Member States to the Community 
institutions and bodies under harmonised conditions [6]   

In addition each relevant regulation or decision provides additional elements of information or 
requirement such as: 

• a classification of spatial services given in [2] 

• the provision of a list of available spatial data services by the Member States [5]  

• the provision by the Member States of additional information on the spatial data 
service when a Community Institution and Body requests access to a spatial data 
service [6] 
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This legal background provides important elements for scoping spatial data services and the 
corresponding implementing rules. 

A more detailed analysis of the relevant legal acts is provided in the Annex B of this 
document. 

1.2 EXECUTIVE OVERVIEW 

This document introduces a set of definitions that classifies spatial data services into a 
number of subsets. This is done to link the different properties or characteristics of the spatial 
data services with the appropriate requirements. 

Specific requirements with implications for Member States are only for services related to 
harmonised spatial data sets (see 3.1.4.5).  

Spatial data services are, according to the Directive, the operations which may be performed, 
by invoking a computer application, on the spatial data contained in spatial data sets or on the 
related metadata. This is a very wide set of services, and this document does not mandate 
any requirement applying to the full set. 

The INSPIRE Directive defines the scope of the implementing rules to be  on the spatial data 
sets and services relating to the themes in Annex I-III. [2] imposes to create discovery 
metadata for all spatial data services operating upon data related to Annex I-III or their related 
metadata. This document does not impose further requirements for this subset of spatial data 
services, called in the remainder INSPIRE spatial data services and to be as the referred to 
subset when spatial data services are mentioned   

As a subset of the INSPIRE spatial data services, this document defines the subset of 
invocable spatial data services. In short, this is the subset with sufficient and accessible 
metadata to allow the invocation of the service. The draft implementing rule does not impose 
any requirement applicable to all invocable INSPIRE spatial data services other than 
indicating their invocability (3.1.3.3). 

It is worth noting that Network services can be considered a special subset of invocable 
INSPIRE spatial data services. 

The next categorisation of spatial data services addresses the subset requested  to be 
compliant  with the interoperability arrangements and it narrows further the definition of 
invocable INSPIRE spatial data services by requiring additional characteristics. These draft 
implementing rules would require Member States to comply with these related requirements 
when they develop new invocable INSPIRE spatial data services (from two years after the 
adoption of the implementing rule) which operate upon harmonised spatial data sets (i.e. 
spatial data sets in compliance with [3]) or update existing INSPIRE spatial data services to 
operate on harmonised spatial data sets or their metadata. 

Finally, this draft implementing rule requires, where practicable, Member States to harmonise 
the last subset of invocable INSPIRE spatial data services. These implementing rules do not 
specify criteria for assessing practicability, and this is thus left for the Member States to 
decide. 

It also follows from this draft implementing rule that there is no service allowing the 
direct and automatic invocation of spatial data services. All invocable spatial data 
services may be effectively invoked outside the network services provided by the 
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Member States in the context of INSPIRE based on the information provided by 
metadata and/or their service interface descriptions. 

In this draft Implementing Rule, the invoke service is therefore proposed to be a 
service providing access to the necessary metadata to allow the invocation of a spatial 
data service when that metadata exists and is accessible, and thus is discoverable. 

1.3  SPATIAL DATA SERVICES IN THE INFRASTRUCTURE  

The need and benefits of sharing and accessing spatial data sets in the infrastructure of 
INSPIRE is clear, as it largely reflects the way spatial data infrastructures have been 
implemented in the last years.  

The INSPIRE Network Services (discovery, view, download and transformation) already 
provide the basic functionality in an interoperable and harmonised way through the technical 
specifications in the implementing rules and the associated technical guidelines. However 
applications, if based exclusively on the Network Services, would still concentrate on the 
sharing and exchange of the spatial data sets. With the direct addition of harmonised spatial 
data services to the infrastructure, the infrastructure will enable the development of 
significantly richer applications potentially closer for example  to the decision making process.   

Examples of spatial data services, not yet compliant with the implementing rules 
requirements, are provided in Annex C for illustrative purposes. The best practices and 
examples provided by the members of the spatial data services working group during the 
exploratory phase are also available at 
http://inspire.jrc.ec.europa.eu/index.cfm/pageid/761/list/bestpractice  
 

 

1.4 THE INSPIRE IMPLEMENTING RULES  

The INSPIRE directive ([1]) requires Implementing Rules to be adopted for the following: 

• Metadata for spatial data sets and services ([2]) 

• Spatial data sets ([3]) 

• Spatial data services (To be Adopted) 

• Network Services ([4]) with the Network Service of type invoke still to be adopted. 
 

1.5 NORMATIVE REFERENCES 

[ISO 19118] EN ISO 19118:2011, Geographic information - encoding
1
 

[ISO 19119] EN ISO 19119:2005, Geographic information – Services
2
 

 

                                                      

1
 http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=44212  

2
 http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=39890  
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1.6 TERMS AND DEFINITIONS 

(1) access point: The access point of a service contains a detailed description of the 
service, including a list of end points with the detailed description to allow an 
automatic execution. 

(2) computer application: Any tool that functions and is operated by means of a 
computer aiming to accomplish user's tasks or specifically designed to meet end-user 
requirements. In other words, it is a subclass of computer software that employs the 
capabilities of a computer and interacts with the user in supporting or improving his 
activities". 

NOTE: The Network Services Drafting Team understands a “Computer Application” to 
be similar to an “Application Software” as described in Wikipedia

3
 

(3) end point: An end point of a service is the address used to directly call the operation 
provided by a service. 

(4) harmonised spatial data set: Spatial data set conformant with [3] 

(5) interface: named set of operations that characterize the behaviour of an entity [ISO 
19119:2005] 

(6) interoperability: capability to communicate, execute programs, or transfer data 
among various functional units in a manner that requires the user to have little or no 
knowledge of the unique characteristics of those units [ISO/IEC 2382-1] 

(7) operation: an action supported by a spatial data service. 

(8) service: distinct part of the functionality that is provided by an entity through 
interfaces [Adapted from ISO/IEC TR 14252] 

(9) spatial data services means the operations which may be performed, by invoking a 
computer application, on the spatial data contained in spatial data sets or on the 
related metadata (as defined in article 3 (4) of [1])  

 

1.7 SYMBOLS AND ABBREVIATIONS 

DT  Drafting Team 

IR Implementing Rules 

NS Network Services 

ISO International Organization for Standardization
4
 

                                                      

3
 http://en.wikipedia.org/wiki/Application_software  

4
 http://www.iso.org/iso/home.htm  
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OGC Open Geospatial Consortium
5
  

QoS Quality of Service 

SDS Spatial Data Services 

SOAP Simple Object Access Protocol
6
 

URL Uniform Resource Locator 

WSDL Web Services Description Language
7
 

 

1.8 NOTATION OF REQUIREMENTS AND RECOMMENDATIONS 

The mandatory requirements for the Implementing Rules and the Technical Guidelines and 
the recommendations are highlighted and numbered as follows: 

IR Requirement X Implementing Rules Requirements are shown using this style.  

 

Recommendation X Recommendations are shown using this style. 

 

                                                      

5 http://www.opengeospatial.org/ogc 

6
 http://www.w3.org/TR/soap12  

7
 http://www.w3.org/TR/wsdl  
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2 Introduction 

 

Annex D.3 of [2] categorizes spatial data service with the following types: 

3. SPATIAL DATA SERVICE TYPE 

3.1. Discovery Service (discovery) 

Services making it possible to search for spatial data sets and services on the basis 
of the content of the corresponding metadata and to display the content of the 
metadata. 

3.2. View Service (view) 

Service that makes it possible, as a minimum, to display, navigate, zoom in and out, 
pan or overlay viewable spatial data sets and to display legend information and any 
relevant content of metadata. 

3.3. Download Service (download) 

Service that enables copies of spatial data sets, or parts of such sets, to be 
downloaded and, where practicable, accessed directly. 

3.4. Transformation Service (transformation) 

Service that enables spatial data sets to be transformed with a view to achieving 
interoperability. 

3.5. Invoke Spatial Data Service (invoke) 

Service that allows defining both the data inputs and data outputs expected by the 
spatial service and a workflow 

or service chain combining multiple services. It also allows defining the external web 
service interface of the workflow or service chain. 

3.6. Other Service (other) 

 

The services core of the European Infrastructure is technically specified with [4] for the 
Network Services of type discovery, view, download and transformation.  

More precisely: 

• Discovery: this service makes it possible, based on the metadata, to search for the 
spatial data sets and spatial data services in order to discover the ones of potential 
interest based on user-defined criteria. It could be considered the first step in 
approaching the infrastructure and its content. 
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• View: this service makes it possible to display the spatial data sets. It provides an 
additional step towards the assessment of fitness for purpose of a spatial data set 
based on the visualization of its content.  

• Download: this service makes it possible to get copies of spatial data sets or to 
access their content directly. It could be considered the final step in getting access to 
copies of spatial data sets or parts of spatial data sets. 

• Transformation: taking into account the wide diversity of formats, coordinate 
reference systems and structures of the resource spatial data sets, it makes it 
possible to transform them with a view of achieving interoperability (i.e. be compliant 
with [3]). Alternatively a Member State could provide access to harmonised spatial 
data sets directly through the network service of type download, while the 
transformation into the required format and structure is being done behind the scenes 
(see for example the different alternatives in [8]) 

• “Invoke”: taking into account the potentially wide diversity of interfaces and protocols, 
invocable services are services that allow access to sufficient service metadata to 
enable the activation or execution of the spatial data service. So these services can 
be directly invoked after requesting these metadata in the corresponding 
environment.  
 

Technical specifications for the INSPIRE network service of type invoke enabling the 
automatic invocation of spatial data services is not proposed in this document. 

 

It is also important to stress that the additional keywords defined in Annex B.3 of [2] are 
relevant to the wider range of spatial data services, not exclusively to the Network Services 
even if for the first 4 spatial data types the definitions are the ones included in article 11 of [1].  

In particular the spatial data service of type invoke does not exclusively refer to the  Network 
Service allowing spatial data services to be invoked requested in article 11 (1)(e) in [1].   

Figure 1 depicts the INSPIRE Architecture once the implementing rules for the spatial data 
services and for the services allowing spatial data services to be invoked have been 
implemented.  
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Figure 1 Updated INSPIRE Architecture 
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3 IMPLEMENTING RULES 

 

3.1 SPATIAL DATA SERVICES 

Spatial data services is a class of services that is broader than the context of the INSPIRE 
directive. In the context of INSPIRE directive the following criteria must be met for the spatial 
data services to become an INSPIRE spatial data service: 

1. The service is operated by or on behalf of any of the following: 

(i) a public authority,  

(ii) a third party to whom the network has been made available in accordance 
with Article 12 in [1]. 

2. The service provides operations performed by invoking a computer application. (see 
article 3 (4) in [1])  

3. The service performs operations on spatial data contained in spatial data sets 
included in the INSPIRE coverage or on the related metadata (see article 4 (3) in 
[1])).   . 

In this context the broad class of INSPIRE spatial data services is broken down to distinguish 
the following categories: 

1. Discoverable spatial data services. This is the largest set fulfilling the definitions and 
requirements in [1]. Once a spatial data service is described by INSPIRE metadata 
(as requested in article 5 (1) of [1] and detailed in [2]) it becomes discoverable 
through the INSPIRE Network Service of type discovery (as requested in article 11 
(1) of [1] and technically specified in [4]). 

2. Invocable spatial data service. The invocability is an intrinsic property of the spatial 
data services that following the definition in article 3 (4) of [1] provides invocable 
operations. Here, as detailed in 3.2, the invocability is understood in a more restricted 
sense including the availability of an access point on the Internet. This sub-set is 
defined to explicitly list the minimum set of properties a spatial data service must 
possess for interoperability.  

3. Interoperable spatial data services. These are the ones compliant with Interoperability 
arrangements. The corresponding requirements go further than invocability by 
mandating additional information to be provided to facilitate interoperability and not 
only stand-alone invocability (see 3.1.4 ).  

4. Harmonised spatial data services. These are the ones compliant with harmonisation 
requirements.  This even smaller set of spatial data services, whenever practicable 
goes even further towards interoperability by requiring the upgrade of existing spatial 
data services (see 3.1.5). 
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Network services are clearly invocable according to the definition given in this document. 
According to the INSPIRE Directive, network services apply to both harmonised and non-
harmonised spatial data sets, e.g. it is required to establish network services for all data sets 
for which [2] applies. Since the definition of interoperability arrangements include the 
requirement to operate upon harmonised spatial data sets, the network services cannot be a 
sub-class of neither the class of services compliant with interoperability arrangements (see 
3.1.4.5) nor the class of harmonised spatial data services. Consequently this draft 
implementing Rule does not impose any additional requirements on INSPIRE Network 
Services other than declaring themselves as network services, as they  are already invocable. 

Note: Conceptually Network services are a subset of invocable spatial data services.  
Network Services already fulfil all the requirements set on the invocable services and are 
therefore are not in the scope of the requirements for the interoperability and harmonisation of 
the spatial data services 

[1] requires that Member States shall ensure that metadata are created for the spatial data 
sets and services corresponding to the themes listed in Annexes I, II and III. Article 7 (4) of [1] 
restricts the scope of the implementing rule to the spatial data services related to those 
themes. Thus, this will be the overall domain for the spatial data services in the rest of this 
document. 

IR Requirement 1 The spatial data services that relate to spatial data sets in themes in 
Annex I-III of [1] shall comply with these Implementing Rules. 

From an INSPIRE Implementing Rules applicability point of view, a spatial data service must 
be discoverable as requested by article 11 of [1],  with the metadata elements provided in [2]. 

As depicted by Figure 2 all further categories defined for spatial data services establish a 
stepwise approach leading to more and more precisely defined subsets of spatial data 
services: 

1. invocable spatial data services are services being discoverable and services which 
can be invoked by another service or application (see 3.1.3) 

2. interoperable spatial data services are discoverable and  invocable services that 
follow specific requirements, for instance on the applicable spatial data sets. These 
arrangements are detailed in 3.1.4. 

3. harmonised spatial data services are discoverable, invocable, compliant with 
interoperability arrangements and do fulfil additional requirements detailed in 3.1.5. 
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Figure 2 INSPIRE spatial data services categories 

Following the definition of different spatial data services, the additional metadata 
requirements are also classified along the categories defined in Figure 2 and are identified as 
such in the subsequent chapters: 

• INSPIRE spatial data services, the Discoverable level (already detailed in [2]). No 
additional metadata element required, 

• Invocable spatial data services, the Invocable level with some additional constraints 
on the properties of the existing INSPIRE metadata elements detailed in [2], 

• Spatial data services compliant with interoperability arrangements, the Interoperable 
level with additional metadata elements, 

• Whenever practicable, harmonised spatial data service, the Harmonised level 
requires an additional operation and documentation through additional metadata 
elements, 

therefore requiring this classification to be documented as metadata. 
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IR Requirement 2 New metadata shall indicate if the spatial data service is Invocable, 
Interoperable or Harmonised. For a network service, it shall indicate 
that it is a network service.  

Note: The provision of the metadata would be conditional and the condition would be that the 
metadata is mandatory if the spatial data service is Invocable, Interoperable or Harmonized or 
a Network Service. For a spatial data service only discoverable this metadata would not be 
required. 

 

3.1.1 Invocation Use Cases 

When it comes to actually invoke a spatial data service the metadata elements are important 
at different stages. This chapter introduces how different metadata elements, detailed 
subsequently, are made available and used towards the final invocation of a service. 

3.1.1.1 Different Metadata Categories 

Metadata relevant to the invocation of a spatial data service may be split into 2 usage 
categories: 

• Metadata for binding 

• Metadata for evaluation 

3.1.1.1.1 Metadata elements for binding 

 

This type of metadata elements is essential to enable a client to get basic invocation 
information of a given service. Without these elements a further subsequent communication 
between client and service is impossible. 

a. Resource locator: The initial access point to the service. (already requested by [2]) 

b. Conformity: Well-known, cited specification of the service.  (already requested by [2]) 

 

3.1.1.1.2 Metadata elements for evaluation 

This type of metadata elements are essential to evaluate if the service meets the client’s 
requirements and some of the characteristics of the target spatial data sets or related 
metadata:  

a. Service type and keyword (already requested by [2]) 

b. Coordinate Reference System (new for invocable spatial data services) 

c. Temporal Reference System (new for invocable spatial data services) 

d. Encoding (not requested in the INSPIRE framework as the encoding is assumed to 

be the one mandated by [3] and provided according to [3] ) 

e. Conditions applying to access and use (already requested by [2]) 

f. Limitations on public access (already requested by [2]) 

g. Availability (new for interoperable spatial data services) 
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h. Performance (new for interoperable spatial data services) 

i. Capacity (new for interoperable spatial data services) 

 

3.1.1.2 Different Metadata Access Scenarios 

The binding and evaluation metadata elements may be available from 2 different services, 
either from the network service of type discovery or from the spatial data service itself. 

3.1.1.2.1 Scenario 1: Discovery 

 

Prerequisite: The spatial data service is entirely unknown to the client and needs to be 
located by using a discovery service.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Discovery Scenario 

 

The workflow is as follows:  

(1) Description: a comprehensive metadata description of the target  spatial data service 

has been published successfully to the discovery service; 

(2) Query: a client queries the discovery service based on specific criteria 

(3) Response: the discovery  service sends the response with all matching records to the 

client 

(4) Evaluation: The client evaluates the response from (3) against its  given requirements 

(5) Invocation: The spatial data service is invoked. 

 

(1) Description 

(4) Evaluation 

(5) Invocation 

   (3) Response 

Client 

 

Discovery 
service 

Spatial 
Data 

Service 

(2) Query  
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It is crucial that the metadata elements for binding are provided by the discovery service. This 
is required to enable the client to request additional service metadata from it.  

Metadata elements for evaluation might also be included in the catalogue record of the spatial 
data service, but this is not essential for the initial response of the discovery service. 

3.1.1.2.2 Scenario 2: Handshake 

 

The second scenario extends the first scenario by describing the concrete interaction (i.e. 
handshake) between a client and the spatial data service (see Figure 4). 

Prerequisites: Metadata elements for binding are known by the client. 

 

 

 

 

 

 

 

Figure 4 Handshake scenario 

 

The workflow is as follows:  

(1) Get Service Metadata Request: The client requests the spatial data service metadata 

either from the spatial data service or from the Discovery Service containing the 

spatial data service metadata, the first possibility is illustrated in Figure 3.  

(2) Get Service Metadata Response: the spatial data service sends the metadata to the 

client  

(3) Evaluation: The client evaluates the metadata of the spatial data service 

(4) Invocation: The spatial data service is invoked 

 

Metadata elements for evaluation play a major role in terms of using and invoking the service 
at large. 

 

(4) Invocation 

(3) Evaluation 

Client 

 

Spatial 
Data 

Service  (2) Get Service Metadata Response 

(1) Get Service Metadata Request 
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3.1.2 Discoverable spatial data services 

Making spatial data services discoverable does not bring any other obligation than the 
creation of metadata (as specified in [2]). In particular there are no Quality of Service 
requirements that have to be met and there is no obligatory quality of service information. 

Recommendation 1   There shall be no other requirements applicable to ALL spatial data 
services than the establishment of discovery metadata. 

3.1.3 Invocable spatial data services 

3.1.3.1 Invocability 

A spatial data service is invocable if sufficient machine readable metadata exists, is 
accessible, and is sufficient to allow for its automatic execution (invocation) by another 
service or an application.   

A spatial data service is invocable if the following conditions are satisfied: 

1. the spatial data service is discoverable, which is understood as documented by 
metadata as defined in [2] 

2. at least one resource locator (as defined in [2]) for the spatial data service needs to 
be provided 

3. the resource locator defines an access point and shall be a URL (see 3.1.3.2)  
4. a spatial data service belongs into one of the categories 200, 300, 400, 500, 600, 

700, 800 as defined in part D.4 of [2]. (see 3.1.3.3) 
5. the spatial data service is conformant to either a standardized specification (e.g. ISO, 

OGC) or well documented specification: 
a. The cited specification (see [2]) corresponds to the implementing rules 

adopted under Article 7(1) of [1] or of a specification providing all necessary 
descriptions (human or machine readable) to allow for an automated 
invocation of the described service (see 3.1.3.4) 

b. the ‘Degree of Conformity’ (as defined in [2]) is set to ‘conformant’ 
6. the spatial data service has a well-documented and accessible description (see 

3.1.3.4) 
 

These conditions define the characteristics a spatial data service must have to be considered 
invocable and they are translated into requirements in the following sections. Providing these 
well-documented and accessible description would also require a well-documented set of 
cited specifications, this could potentially be realised by a specific registry service, thus 
providing an online accessible and citable list of commonly agreed or standardised interface 
specifications and specific specification profiles there off.   

Accessibility in this particular context is proposed to mean providing access to additional 
documentation and description.  

A Geographic Information System or other systems, understood as a set of tools for 
collecting, processing and storing spatial data should not be considered an invocable spatial 
data service from the perspective of the relevant Implementing Rules. But any specific 
functionality included in it and with a well-defined and exposed interface could be an 
invocable spatial data service. 
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INSPIRE Network Services do fulfil all these requirements in the following manner: 

1. Network Services are discoverable by use of an INSPIRE Discovery Service with the 
potential exception of the Discovery Service themselves. 

2. A resource locator for INSPIRE Network Services is provided in the INSPIRE 
Metadata for all Network Services. 

3. this resource locator includes an access point that is a URL  
4. Network Services service belong into one of the categories 200, 300, 400, 500, 600, 

700, 800 as defined in part D.4 of Annex of [2] 
5. Network Services are conformant to the respective INSPIRE Implementing Rules ([4]) 
6. The respective INSPIRE Implementing Rules and INSPIRE Guidance Documents 

provide a well-documented and accessible description for INSPIRE network Services 
 

 

3.1.3.2 Invocable level - resource locator 

 

IR Requirement 3 The Resource Locator metadata element, defined in section 1.4 of 
the part B of the Annex of [2], shall contain at least one access point 
of the service and it shall be unambiguously identified as such. 

In table 2 of [2] the resource locator is indicated as to be provided “if linkage to the service is 
available” but for an invocable spatial service at least one resource locator is required aimed 
at technically invoking the service (see 3.1.3.1). 

IR Requirement 4 There shall be only one service INSPIRE metadata per spatial data 
service, providing in particular information about all possible access 
points to the service. 

Thus, at least one Resource Locator shall be provided. 

3.1.3.3 Invocable level - spatial data service classification 

 

IR Requirement 5 Spatial data services classified as belonging to the category “100 
Geographic human interaction services”, as defined in B.4 of [2], shall 
not be considered as invocable. All the other categories are to be 
considered as invocable. 

 

3.1.3.4 Invocable level - specification 
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IR Requirement 6 The specification metadata element shall be as defined in [2]. 

It is worth stressing that while the citation of the implementing rules adopted under article 7(1) 
of Directive to which the resource conforms is indeed requested, the provision of a citation of 
the technical specification to which the resource conforms to (e.g. ISO or OGC) is as well very 
important. 

IR Requirement 7 The specification metadata element shall as well refer to or contain 
technical specifications providing all the necessary technical 
elements (human or machine readable) to allow for an automated 
invocation of the spatial data service. 

 
Note: For INSPIRE Network services following the relevant technical guidelines, the 
specification metadata element shall refer to the technical guidelines. 

 
The specification metadata element needs to provide sufficient information to actually invoke 
the service and enable its usage. This might include: 

- A description of the service interface; 

- One or more conformity references for the spatial data being produced by the service 

should be given; 

- A WSDL description; 

- A schema description or a reference to a schema description for the data being or to 

be provided. 

 

3.1.4 Interoperability arrangements for spatial data services 

As defined in [ISO 19119], interoperability is the capability to communicate, execute 
programs, or transfer data among various functional units in a manner that requires the user 
to have little or no knowledge of the unique characteristics of those units. 
 

Two s X and Y (see Figure 5) can interoperate (are interoperable), if X can send requests R 
to Y, based on a mutual understanding of R by X and Y, and if Y can similarly return mutually 
understandable responses S to X. 

 

 

Figure 5 Interoperability [ISO 19119] 

This means that two interoperable systems can interact to execute tasks. For the geographic 
domain, the following description of the term “geographic interoperability” is applicable: 
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In this context (INSPIRE and restricted to spatial data relating to Annex I-III), spatial 
interoperability is the ability of information systems and services to 1) freely exchange 
in terms of technical communication all kinds of spatial information about the Earth 
and about the objects and phenomena on, above, and below the Earth’s surface; and 
2) cooperatively, over networks, being capable of manipulating such information. 

 

The INSPIRE Directive requires implementing rules to lay down technical arrangements for 
the interoperability of spatial data services. The user requirements for the interoperability of 
spatial data services include the ability to reuse spatial data services in new settings (e.g. in 
another Member State), or to orchestrate services to perform more complex tasks.  

Interoperability arrangements consist of set of requirements: 

1. data sets that the service relate to 
2. coordinate reference systems 
3. temporal reference systems 
4. metadata 

 
One of the major challenges of every infrastructure for spatial information is to provide access 
to harmonised spatial data sets and to provide interoperable services. Interoperability plays a 
key role with regard to services invocation and sharing of spatial information from 
heterogeneous sources. 
 
These requirements are described below. 

IR Requirement 8 Interoperability arrangements shall only apply to invocable spatial 
data services. 

 

3.1.4.1 Interoperability arrangement – data sets and series 

The interoperability arrangements in INSPIRE should go beyond just technical interoperability 
of the spatial data service itself. The real usefulness and re-usability is connected to the 
application of spatial data services to harmonised spatial data sets. 

IR Requirement 9 Spatial data services operating upon harmonised data (i.e. spatial 
data sets conformant to [3]) shall follow the requirements for 
interoperability arrangements  
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3.1.4.2 Interoperability arrangement – applicable coordinate reference systems 

 

IR Requirement 10 A spatial data service creating or updating a spatial data set and 
conformant to the interoperability arrangements shall provide the 
spatial data set in at least one of the coordinate reference systems 
specified in Annex II.1 of [3]. 

 

3.1.4.3 Interoperability arrangement – applicable temporal reference system 

IR Requirement 11 The default temporal reference system referred to in point 5 of part B 
of the Annex to [2] shall be used, unless other temporal reference 
systems are specified for a specific spatial data theme in Annex I-III. 

If a spatial data service provides (spatio-)temporal data then the way the temporal aspects of 
the data and related functions is dealt with shall follow the INSPIRE Metadata Implementing 
Rule ([2]: The default reference system shall be the Gregorian calendar, with dates expressed 
in accordance with ISO 8601) or if applicable any specific temporal reference system as 
defined in a related Annex I-III Spatial Data Specification.  

3.1.4.4 Interoperability arrangement – metadata 

3.1.4.4.1 Conditions applying to access and use– interoperability 

arrangements level 

it is recognized that the access to the spatial data service may be restricted or may require 
proper license. 

IR Requirement 12 Restrictions related to the access and use of the spatial data service 
for both user information purpose and the support of the machine-to-
machine semantic interoperability shall be documented.  

When applicable, the adequate information would be provided in the response to a get spatial 
data service operation request and should be according to [2] 

It is important to note that the NS DT understands that the provision of technical requirements 
and specifications related to access and use restrictions would further ensure the 
interoperability of spatial services.  The NS DT also assesses that it belongs to the wider e-
government and digital agenda domains (e.g. eID) and recognizes that no standards are yet 
mature enough or their implementation is not widely endorsed in the European Union (see for 
example Creative Commons

8
,  WS-Policy

9
 or WS-Agreement

10
) . Consequently it proposes 

                                                      

8
 http://creativecommons.org/  

9
 http://www.w3.org/Submission/WS-Policy/  
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these requirements and the corresponding technical specifications to be outside the scope of 
this document.  

3.1.4.4.2 Reference Systems 

3.1.4.4.3 Coordinate Reference System – interoperability arrangements level 

 

IR Requirement 13 A spatial data service compliant with interoperability arrangement 
shall include metadata about the coordinate reference system(s) the 
spatial data service is able to support. 

If appropriate for the service one or more supported coordinate reference systems should be 
provided. 

IR Requirement 14 A new metadata element shall be provided to contain the list of 
Coordinate Reference Systems identifiers supported by the spatial 
data service. 

 

IR Requirement 15 The coordinate Reference Systems identifiers shall be provided 
either by: (i) Following [3] and the INSPIRE Specification on 
Coordinate Reference Systems – Guidelines” for the INSPIRE 
coordinate Reference System or (ii)  According to EN ISO 19111 
and ISO 19127 for other Coordinate Reference Systems (similarly 
to 1.3.4 “Other Coordinate Systems” in annex II of [2]) 

 

3.1.4.4.4 Quality of Service: Measurement description – interoperability 

arrangements level 

 

IR Requirement 16 For all QoS metadata, a description of what the number represents 
shall be provided. 

For example for an INSPIRE Network service of type view as detailed in [4] the performance 
value is 5 while the description would be: 

The performance provided is the maximum response time for sending the initial 
response to a get map request for a 470 Kilobytes image (e.g. 800 × 600 pixels with a 
colour depth of 8 bits) in normal situation. 

                                                                                                                                                        

10
 http://www.ogf.org/documents/GFD.107.pdf  
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3.1.4.4.5 Quality of Service: Availability – interoperability arrangements 

level 

 

IR Requirement 17 New metadata shall be provided to document the availability of the 
spatial data service  

The availability describes the percentage of time the service is available for immediate 
consumption. 

 

Note: these new metadata are not required for INSPIRE Network Services as their minimum 
Quality of Service are already defined in [4] 

 

3.1.4.4.6 Quality of Service: Performance – interoperability arrangements 

level 

 

IR Requirement 18 New metadata shall be provided to document the Performance of 
the spatial data service   

The performance of a service represents how fast a service request can be completed. In 
general performance might be expressed by ([7]): 
 

1. Throughput, i.e. the number of service requests served in a given time interval. 
2. Response time, i.e. the time required to complete a service request 
3. Latency, i.e. the round-trip delay (RTD) between sending a request and receiving the 

response  
4. Execution time, i.e. the time taken by a service to process its sequence of activities 
5. Transaction time, i.e. the time that passes while the web service is completing one 

transaction.  
 

Similarly to the quality of services for the INSPIRE Network Service of type download testing 
procedures are defined in the TG to detail the testing procedure (Techincal Guidance for the 
download service, version to be published) 

 

Note: these new metadata are not required for INSPIRE Network Services as their minimum 
Quality of Service are already defined in [4] 

 

3.1.4.4.7 Quality of Service: Capacity – interoperability arrangements level 
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IR Requirement 19 New metadata shall be provided to document the capacity of the 
spatial data service   

In this context it could be understood as the maximum number of simultaneous requests with 
the performance criteria defined above. 

The capacity shall be expressed as a numerical value. 

 

Note: these new metadata are not required for INSPIRE Network Services as their minimum 
Quality of Service is already defined in [4] 

3.1.4.4.8 Quality of Service: Point of Contact – interoperability arrangements 

level 

Even if the documentation of the “ORGANISATIONS RESPONSIBLE FOR THE 
ESTABLISHMENT, MANAGEMENT, MAINTENANCE AND DISTRIBUTION OF SPATIAL 
DATA SETS AND SERVICES” is mandated in [2], the successful invocation of a spatial data 
service requires specifically this information to be available for the party responsible for the 
care and maintenance of the service. 

IR Requirement 20 A point of contact for the care and maintenance of the spatial data 
service  shall be provided 

3.1.4.5 Interoperability arrangement – Scope of the Implementing Rules 

 

IR Requirement 21 Spatial data services created and operated after the entry into force 
of the implementing rules for spatial data services and operating 
upon harmonised spatial data sets or their related metadata shall be 
conformant with these interoperability arrangements. 

This requirement could enter into force two years after the adoption of this implementing rule. 

IR Requirement 22 Spatial data services existing before the entry into force of the 
implementing rules for spatial data services and updated to operate 
upon harmonised spatial data sets shall be conformant with these 
interoperability arrangements. 

This requirement could enter into force two years after the related spatial data set has been 
harmonised 
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3.1.5 Harmonised spatial data services 

In article 7 (1) of [1] states that Implementing rules laying down technical arrangements for 
the interoperability (also called interoperability arrangements in this Document)   and, where 
practicable, harmonisation of spatial data services, designed to amend non-essential 
elements of the Directive by supplementing it, shall be adopted. While section 3.3 addressed 
the interoperability arrangements, this section addresses the harmonisation of the spatial data 
services for the Member States to comply with, “where practicable”. 

IR Requirement 23 A harmonised spatial data service shall follow the interoperability 
arrangements. 

Harmonised spatial data services are important components of the infrastructure as the 
Network Services are. 

IR Requirement 24  A harmonised spatial data service shall be compliant with minimal 
QoS criteria defined in the same way as network services, at least 
for its availability that is not linked with the spatial data service 
specificity. 

3.1.5.1 Harmonisation - Encoding  

IR Requirement 25  A spatial data service returning spatial objects, as part of the 
output, shall encode those spatial objects according to [2]. 

This means that the rules defined in EN ISO 19118:2011 shall be followed.  

IR Requirement 26 The encoding shall follow the specifications for the different themes 
in Annex I, II and III of the INSPIRE Directive given in the 
corresponding annexes of [2] 

 

Note: the INSPIRE Network Services will be compliant with these requirements once they 
provide access to harmonized spatial data sets.   

 

3.1.5.2  Harmonisation – performance criteria, quality of service 

Spatial data services constitute a very wide class of services and functionalities. It is 
impossible to set requirements on capacity and response time independent upon these 
characteristics. From the other hand INSPIRE Directive mandates interoperability of spatial 
data service s and quality of service is considered part of the interoperability, according to 
Article 3, point 7, interoperability also means that the spatial data services can interact. 

Therefore, we restrict the requirements in this field to the availability. In order to comply with 
the general requirements for the infrastructure defined by INSPIRE, spatial data services 
should follow the same requirements as for network services, i.e. availability 90% of time. 
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Since all spatial data services, compliant to interoperability arrangements, are also invocable 
spatial data services, the rest of quality of service information shall be documented in the 
respective metadata. 

No further requirements than the one below shall be mandatory for the performance or quality 
of spatial data services. 

IR Requirement 27 A harmonised spatial data service shall be available 98% of time. 

 

3.1.5.3 Harmonisation – invocation 

IR Requirement 28 A Harmonised spatial data service shall have well documented 
interfaces and list the end points to enable automatic machine-to-
machine communication. 

 

IR Requirement 29 A harmonised spatial data service shall include a Get Spatial Data 
Service Metadata operation similar to the Get Service Metadata 
Operations specified in [4]. 

3.2 SERVICES ALLOWING SPATIAL DATA SERVICES TO BE INVOKED 

Taking into the account the feedback received from the INSPIRE stakeholders since the 
beginning of the exploratory phase and the status of technology potentially applicable for an 
operational invocation at European level of a potentially large and diverse set of spatial data 
services, the provision of a unique set of technical specifications for the automatic invocation 
of spatial data services is not considered for inclusion in the draft Implementing Rules. 

It is therefore proposed to concentrate this network service on providing access to the 
metadata elements allowing the invocation of the spatial data services leading to the following 
requirement. 

IR Requirement 30 For each invocable spatial data services, the  metadata allowing the 
spatial data services to be invoked shall be provided in the Discover 
metadata  response of the INSPIRE Discovery Service (See [4]) 
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Annex B  The legal background  

This section provides the reader with the legal background for the spatial data services. For 
each legal act it highlights the most relevant items in the legal acts, 

 INSPIRE DIRECTIVE 

Recital (3)  

[...] Solving these problems requires measures that address exchange, sharing, access and 
use of interoperable spatial data and spatial data services [...]. 

Recital (22) 

Public authorities need to have smooth access to relevant spatial data sets and services 
during the execution of their public tasks. 

Article 3 (1) 

Infrastructure for spatial information’ means metadata, spatial data sets and spatial data 
services; network services and technologies; […]. 

Article 3 (4) 

‘spatial data services’ means the operations which may be performed, by invoking a computer 
application, on the spatial data contained in spatial data sets or on the related metadata; 

Article 3 (7)  

‘interoperability’ means the possibility for spatial data sets to be combined, and for services to 
interact, without repetitive manual intervention, in such a way that the result is coherent and 
the added value of the data sets and services is enhanced; 

Article 4 (3)  

This Directive shall also cover the spatial data services relating to the data contained in the 
spatial data sets referred to in paragraph 1. 

Article 5 (1)  

Member States shall ensure that metadata are created for the spatial data sets and services 
corresponding to the themes listed in Annexes I, II and III, and that those metadata are kept 
up to date. 

Article 6  

Member States shall create the metadata referred to in Article 5 in accordance with the 
following timetable: 

not later than two years after the date of adoption of implementing rules in accordance 
with Article 5(4) in the case of the spatial data sets corresponding to the themes listed in 
Annexes I and II; 



INSPIRE Reference: Draft_IR_SDS_and_Invoke 3.0.docx 

Network services DT 

Spatial Data Services and services allowing 
spatial data services to be invoked 

Draft Implementing Rules 

20/03/2013 Page 31 

 

not later than five years after the date of adoption of implementing rules in accordance 
with Article 5(4) in the case of the spatial data sets corresponding to the themes listed in 
Annex III. 

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 […]. 

Article 7 (2) 

2. As a basis for developing the implementing rules provided for in paragraph 1, the 
Commission shall undertake analyses to ensure that the rules are feasible and proportionate 
in terms of their likely costs and benefits and shall share the results of such analyses with the 
committee referred to in Article 22(1). Member States shall, on request, provide the 
Commission with the information necessary to enable it to undertake such analyses. 

Article 7 (3) 

Member States shall ensure that all newly collected and extensively restructured spatial data 
sets and the corresponding spatial data services are available in conformity with the 
implementing rules referred to in paragraph 1 within two years of their adoption, and that 
other spatial data sets and services still in use are available in conformity with the 
implementing rules within seven years of their adoption. 

Article 7 (5) 

Representatives of Member States at national, regional and local level as well as other 
natural or legal persons with an interest in the spatial data concerned by virtue of their role in 
the infrastructure for spatial information, including users, producers, added value service 
providers or any coordinating body shall be given the opportunity to participate in preparatory 
discussions on the content of the implementing rules referred to in paragraph 1, prior to 
consideration by the Committee referred to in Article 22(1). 

Article 11 (1) 

Member States shall establish and operate a network of the following services for the spatial 
data sets and services for which metadata have been created in accordance with this 
Directive: 

(…) 

(e) services allowing spatial data services to be invoked. 

Article 12 

Member States shall ensure that public authorities are given the technical possibility to link 
their spatial data sets and services to the network referred to in Article 11(1). This service 
shall also be made available upon request to third parties whose spatial data sets and 
services comply with implementing rules laying down obligations with regard, in particular, to 
metadata, network services and interoperability. 
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Article 13 (1) 

By way of derogation from Article 11(1), Member States may limit public access to spatial 
data sets and services 

Article 17 (1) 

Each Member State shall adopt measures for the sharing of spatial data sets and services 
between its public authorities referred to in point (9)(a) and (b) of Article 3. Those measures 
shall enable those public authorities to gain access to spatial data sets and services, and to 
exchange and use those sets and services, for the purposes of public tasks that may have an 
impact on the environment. 

Article 18 (4) 

The arrangements for the sharing of spatial data sets and services provided for in paragraphs 
1, 2 and 3 shall be open to public authorities referred to in point (9)(a) and (b) of  

Article 3 of other Member States and to the institutions and bodies of the Community, for the 
purposes of public tasks that may have an impact on the environment 

Article 18 (8) 

Member States shall provide the institutions and bodies of the Community with access to 
spatial data sets and services in accordance with harmonised conditions. 

Article 21 (2) 

No later than 15 May 2010 Member States shall send to the Commission a report including 
summary descriptions of: 

(a) how public sector providers and users of spatial data sets and services and intermediary 
bodies are coordinated, and of the relationship with the third parties and of the organisation of 
quality assurance; 

(…) 
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METADATA REGULATION 

Article 1 

Subject matter 

This Regulation sets out the requirements for the creation and maintenance of metadata for 
spatial data sets, spatial data set series and spatial data services corresponding to the 
themes listed in Annexes I, II and III to Directive 2007/2/EC. 

Article 3  

Creation and maintenance of metadata 

The metadata describing a spatial data set, a spatial data set series or a spatial data service 
shall comprise the metadata elements or groups of metadata elements set out in Part B of the 
Annex and shall be created and maintained in accordance with the rules set out in Parts C 
and D thereof. 

Annex part B 1.6. Coupled resource 

If the resource is a spatial data service, this metadata element identifies, where relevant, the 
target spatial data set(s) of the service through their unique resource identifiers (URI). 

Annex part B 2.2. Spatial data service type 

This is a classification to assist in the search of available spatial data services. A specific 
service shall be categorised in only one category. 

The value domain of this metadata element is defined in Part D.3. 

Annex part B 3. KEYWORD 

If the resource is a spatial data service, at least one keyword from Part D.4 shall be provided 

Annex part B 8.1. Conditions applying to access and use 

This metadata element defines the conditions for access and use of spatial data sets and 
services, and where applicable, corresponding fees as required by Article 5(2)(b) and Article 
11(2)(f) of Directive 2007/2/EC. 

Annex Part C Table 2 Metadata for spatial data services 

 

Reference Metadata element Multiplicity Condition 

1.1 Resource title 1  

1.2 Resource abstract 1  

1.3 Resource type 1  

1.4 Resource locator 0..* Mandatory if linkage to the service is 
available. 
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Reference Metadata element Multiplicity Condition 

1.6 Coupled resource 0..* Mandatory if linkage to data sets on 
which the service operates are 
available. 

2.2 Spatial data service type 1   

3 Keyword 1..*  

4.1 Geographic bounding box 0…* Mandatory for services with an 
explicit geographic extent. 

5 Temporal reference 1..*  

6.2 Spatial resolution 0..*  Mandatory when there is a 
restriction on the spatial resolution 
for this service. 

7 Conformity 1..*  

8.1 Conditions for access and 
use 

1..*  

8.2 Limitations on public 
access 

1..*  

9 Responsible organization 1..*  

10.1 Metadata point of contact 1..*  

10.2 Metadata date 1  

10.3 Metadata language 1  
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NETWORK SERVICES REGULATION 

No additional elements compared to the INSPIRE Directive 
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MONITORING AND REPORTING DECISION 

Article 2  

Common provisions for monitoring and reporting  

1. Member States shall establish a list of the spatial data sets and spatial data services 
corresponding to the themes listed in Annexes I, II and III to Directive 2007/2/EC, grouped by 
theme and Annex, and of the network services referred to in Article 11(1) of that Directive, 
grouped by service type. 

Article 3  

Monitoring of the existence of metadata  

1. The following indicators shall be used to measure the existence of metadata for the spatial 
data sets and services corresponding to the themes listed in Annexes I, II and III to Directive 
2007/2/EC: 

Article 4  

Monitoring of the conformity of metadata  

1. The following indicators shall be used to measure the conformity of metadata for spatial 
data sets and services corresponding to the themes listed in Annexes I, II and III to Directive 
2007/2/EC with the implementing rules referred to in Article 5(4) of that Directive […] 

2. Member States shall determine, for each spatial data set and service mentioned on the list 
referred to in Article 2(1) of this Decision, whether the corresponding metadata are in 
conformity with the implementing rules referred to in Article 5(4) of Directive 2007/2/EC and 
shall attribute to the data set or service the following values […] 

Article 13  

Contribution to the functioning and coordination of the infrastructure 

The summary description referred to in Article 21(2)(b) of Directive 2007/2/EC shall contain 
the following: 

(b) A description of the role of the various stakeholders in the development and 
maintenance of the infrastructure for spatial information, including their role in the 
coordination of tasks, in the provision of data and metadata, and in the management, 
development and hosting of services; 

(c) a general description of the main measures taken to facilitate the sharing of spatial 
data sets and services between public authorities and a description of how sharing 
has improved as a result; 

Article 14  

Use of the infrastructure for spatial information  

 

The information on the use of the infrastructure for spatial information referred to in Article 
21(2)(c) of Directive 2007/2/EC shall cover the following:  

The use of the spatial data services of the infrastructure for spatial information, taking into 
account the general and specific indicators; 
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Article 15  

Data sharing arrangements  

The summary description referred to in Article 21(2)(d) of Directive 2007/2/EC shall contain 
the following: 

(c) a list of barriers to the sharing of spatial data sets and services between public 
authorities and between public authorities and the Community institutions and bodies, 
as well as a description of the actions which are taken to overcome those barriers. 
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DATA SHARING REGULATION 

Article 1 

Subject matter 

This Regulation establishes harmonised conditions of access to spatial data sets and services 
in accordance with Article 17 of Directive 2007/2/EC. 

Article 3 

Arrangements  

Any arrangements concerning access to spatial data sets and services shall be fully 
compatible with the requirements of this Regulation.  

Article 4 

Use of spatial data sets and services 

Institutions or bodies of the Community may make spatial data sets or services available to 
contractors acting on their behalf. 

Where spatial data sets and services are made available in accordance with paragraph 1, 
Community institutions and bodies shall make every possible effort to avoid unauthorised use 
of spatial data sets and services. 

Article 6 

Transparency 

Where an institution or body of the Community requests the provision of access to a spatial 
data set or service, the Member States shall also make available, upon request, information 
for evaluation and use, on the mechanisms for collecting, processing, producing, quality 
control and obtaining access to the spatial data sets and services, where that additional 
information is available and it is reasonable to extract and deliver it.  

Where requested, offers for the provision of access to spatial data sets and services to the 
Community institutions and bodies made by Member States shall include the basis for 
charges and the factors taken into account.  

Article 7 

Response Times 

Member States shall provide access to spatial data sets and services without delay and at the 
latest within 20 days after receipt of a written request, unless otherwise agreed by mutual 
agreement between the Member State and the institution or body of the Community. 
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INTEROPERABILITY OF SPATIAL DATA SETS AND SERVICES 
REGULATION  

Recital (1):  

 Directive 2007/2/EC lays down general rules for the establishment of the Infrastructure for 
Spatial Information in the European Community. Within this infrastructure, Member States are 
required to make available data sets related to one or several of the Annexes in Directive 
2007/2/EC and the corresponding spatial data services in conformity with the technical 
arrangements for the interoperability and, where practicable, harmonisation of spatial data 
sets and services. 

Article 1 

This Regulation sets out the requirements for technical arrangements for the interoperability 
and, where practicable, harmonisation of spatial data sets and spatial data services 
corresponding to the themes listed in Annexes I, II and III to Directive 2007/2/EC. 
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Annex C  Spatial Data Services Examples  

 

GEO 3D MODEL SERVICE11 

Resource title 

Geo 3D Model service 

Resource abstract 

This Spatial Data Service supports various operations on the Digital Subsurface 
Models (Regis, DGM and GeoTop) provided by the Geological Survey of the 
Netherlands. There is for example an operation to create a “virtual borehole” through 
one of the subsurface models for any given location in the Netherlands. The result 
can either be returned as Xml data or as a graphical representation. There is also 
supported for creating a VerticalSection a depthSection and many others. All 
operations and returned values are in the EPSG:28992 (RDNew)  coordinate 
reference system. 

Resource type  

Spatial Data Service 

Resource locator (URL) 

Service access point: http://www.dinoservices.nl/geo3dmodelwebservices-
1/Geo3DModelService  

WSDL available at: http://www.dinoservices.nl/geo3dmodelwebservices-
1/Geo3DModelService?wsdl  

Coupled resource 

N/A 

Spatial data service type 

Coverage access service (infoCoverageAccessService) 

Keyword 

subsurface, geology, Netherlands, 3D model. 

Geographic Location 

                                                      

11
 This Example is used in the Technical Guidance to demonstrate the proposed technical solutions 
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Netherlands. 

Bounding box  

EPSG:28992 (-10421, 300413, 280019, 626762) 

WGS84  (3.047, 50.670, 7.276, 53.612) 

Temporal reference 

N/A 

Spatial resolution 

The models have a resolution of 100x100 meters horizontally and have varying 
vertical resolutions.  

Conformity 

Specification 

N/A 

Degree 

N/A 

Conditions applying to access and use 

Creative commons Free culture license conditions apply.  

Limitations on public access 

There are no limitations on public access. 

Responsible organization 

TNO Geological Survey of the Netherlands 

Metadata Point of contact 

Service desk Geological Survey of the Netherlands 

info@dinoloket.nl 

Metadata date 

2012-08-14 

Metadata language 

English 
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Country Name 

Netherlands 

Resource description 

The Geological Survey of the Netherlands creates and maintains the following 
models of the subsurface of the Netherlands: 

• DGM 
Digital Geological Model, covering Neogene and Quaternary units 

• REGIS 
A 3D hydrogeological schematisation of the Dutch subsurface describing 
the geometry and hydraulic properties of ~160 hydrogeological units 
(horizontal and vertical conductivity of sandy and clayey units 
respectively). 

• Geotop 
GeoTOP schematises the subsurface in voxels of 100 x 100 x 0.5 m (x, 
y, z) down to depths of 30 to 50 meters, covering the main zone of 
human activity. The model provides estimates of lithostratigraphy and 
lithology (including grain-size classes), as well as physical and chemical 
parameters such as hydraulic conductivity and chemical element 
concentrations. The layermodel of Geotop is available through the here 
described service. 

This Spatial Data Service offers the following operations on these models: 

• sampleColumn 
Virtually drills through a specified model on a specified location returning 
the occurring model-units in depth and their properties for the specific 
location. 

• drawColumn 
Virtually drills through a specified model on a specified location returning 
a visualization of the occurring model-units. 

• listModels 
Lists all available models (in a specified area) 

• listDocuments 
Lists all available documentation on the specified model-unit 

• listRasters 
Lists references to all available data (depth, property, etc.) on which the 
specified model-unit is based. These data are rastermaps in WMS, 
preview or ZIP-download 

• describeModel 
Describes a specified model including all contained model-units and 
available properties. 
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• drawVerticalSection 
Draws a vertical cross-section through a specified model along a 
specified line. These cross-section show model-units, lateral variation of 
a specified property or the result of a filter on depth, thickness and 
property value.  

Spatial data themes 

Geology 

Specific Indicators 

The service provides 9 different operations. It does not access any related Spatial 
Data Services. 

Deviation from INSPIRE regulation 

 

Standards 

SOAP webservice with GML 3.1 messages. 

Software 

The SOAP service is an own Java based development of the Geological Survey of 
the Netherlands.  

Distribution 

Not defined. 

Hardware/System Software 

Linux based server park, JBoss application server with JAXWS Reference 
Implementation, Oracle database. 

Quality of service 

99% uptime. 

Topology 

Real time. 

Service end point 

WSDL available at: http://www.dinoservices.nl/geo3dmodelwebservices-
1/Geo3DModelService?wsdl 

Lessons learned 

For building and maintaining SOAP and REST services there is a rich set of open 
source tools available that work well, are well supported and understood worldwide. 
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SOAP and REST services are fully capable of handling geographic data and 
operations. Because of the wide adoption of these standards it is also easy to use 
these services in applications as spreadsheets  and word processors. The extreme 
complexity of the opengis Xsd’s and the element naming used in GML 3.1 sometimes 
require a work around. This may well stand in the way of a wider adoption of GML. A 
refactoring of the Xsd’s with this in mind can make GML less academic and more 
practical and usable. 

Future Plans 

The Geological Survey of the Netherlands will provide many more services to unlock 
the vast quantities of data it has of the Dutch subsurface and their interpretations into 
3D models.  
Additionally the Geological Survey of the Netherlands is preparing for a new law that 
will govern management and utilization of subsurface information. Under this law, a 
key register for the subsurface will be established: a single national database for the 
subsurface data and information, which will have to be both fed and consulted by all 
Dutch government bodies dealing with the subsurface. This key register will use 
webservices as means of acquiring and delivering data and information to its users. 

Best Practice Availability 

This document may be made publicly available. 
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SERVICE BASE REGISTRATION BUILDINGS AND ADDRESSES 

Resource title 

Service Base Registration Buildings and Addresses (Dienst BAG Bevragingen) 

Resource abstract 

BAG Bevragingen is a webservice to lookup and query addresses and information 
from the Dutch Base Registry for Addresses and Buildings. The service is a 
WSDL/SOAP Implementation to lookup single objects. 

Resource type  

Spatial data service 

Resource locator (URL) 

http://www.kadaster.nl/window.html?inhoud=/bag/default.html%3Finhoud%3D/bag/ov
er/DNO_BAGLV.html  

Coupled resource 

06b6c650-cdb1-11dd-ad8b-0800200c9a77 

Spatial data service type 

infoFeatureAccessService 

Keyword 

 Addresses 

 BAG 

 Kadaster 

Geographic Location 

West,east,south,north: 3.37087,7.21097,50.7539,53.612 

Temporal reference 

 From 1996-01-01 to 2025-12-31 

Spatial resolution 

Not applicable 

Conformity 

Not available yet 

Specification 
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Not available yet  

Degree 

Not evaluated 

Conditions applying to access and use 

Data: http://creativecommons.org/publicdomain/mark/1.0/deed.nl  

Limitations on public access 

Access to the service for organizations having a PKI-certificate. 

Responsible organisation 

 Kadaster 

Metadata Point of contact 

Unknown 

Metadata date 

25-06-2012 

Metadata language 

 EN 

Country Name 

 The Netherlands 

Resource description 

 

Spatial data themes 

Addresses 

Specific Indicators 

<<Number of metadata in case of a discovery service or number of spatial data 
services related to the spatial data sets corresponding to the themes listed in 
Annexes I, II and III of the Directive are accessed through the resource>> 

Deviation from INSPIRE regulation 

N/A 

Standards 
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WSDL 1.1, SOAP: 1.1 

Software 

Unknown 

Distribution 

Unknown 

Hardware/System Software 

Unknown 

Quality of service 

Performance: unknown 

Capacity: unknown 

Availability: 98,5 % on weekdays from 07:00-18:00h, outside these hours: opened, 
but no support 

Topology 

N/A 

Service end point 

Depending on the WSDL operation: 

https://www.baglv.nl/Verstrekkingen/20090901/RaadplegenDatumWPL/   

https://www.baglv.nl/Verstrekkingen/20090901/RaadplegenDatumOPR   

https://www.baglv.nl/Verstrekkingen/20090901/RaadplegenDatumNUM   

https://www.baglv.nl/Verstrekkingen/20090901/RaadplegenDatumPND   

https://www.baglv.nl/Verstrekkingen/20090901/RaadplegenDatumRelaties   

https://www.baglv.nl/Verstrekkingen/20090901/RaadplegenLevenscyclus   

Lessons learned 

Unknown 

Future Plans 

Unknown 

Best Practice Availability 

Unknown 
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PDOK GEOCODEER SERVICE 

Resource title 

PDOK Geocodeer service 

Resource abstract 

The PDOK Geocodeer service is a gazetteer service to lookup locations of addresses 
in the Netherlands, from the base registry for Addresses and Buildings. The service 
also acts on administrative units. The PDOK Geocodeer service has an OGC 
OpenLS (LUS) interface for data exchange.  

Resource type  

Spatial data service 

Resource locator (URL) 

http://geodata.nationaalgeoregister.nl/geocoder/Geocoder    

Coupled resource 

06b6c650-cdb1-11dd-ad8b-0800200c9a77, 

06b6c650-cdb1-11dd-ad8b-0800200c9a76 

Spatial data service type 

infoGazetteerService 

Keyword 

 Addresses 

 BAG 

 Administrative Units 

 Gazetteer 

Geographic Location 

West, east, south, north: 3.37087,7.21097,50.7539,53.612 

Temporal reference 

 From 1996-01-01 to 2025-12-31 for both Addresses and Administrative Units 

Spatial resolution 

Not applicable 

Conformity 
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Not available yet 

Specification 

OpenGIS Location Services (OpenLS): Core Services  1.2 (OGC 07-074) 

Degree 

Not evaluated 

Conditions applying to access and use 

Data: http://creativecommons.org/publicdomain/mark/1.0/deed.nl  

Limitations on public access 

None for public organizations 

Responsible organisation 

 PDOK 

Metadata Point of contact 

 Not yet available 

Metadata date 

25-06-2012 

Metadata language 

 EN 

Country Name 

 The Netherlands 

Resource description 

  

Spatial data themes 

Addresses, Administrative Units 

Specific Indicators 

<<Number of metadata in case of a discovery service or number of spatial data 
services related to the spatial data sets corresponding to the themes listed in 
Annexes I, II and III of the Directive are accessed through the resource>> 

Deviation from INSPIRE regulation 
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N/A 

Standards 

OpenLS 1.2 

Software 

Custom implementation, based on Geotools and PostGIS 

Distribution 

Unknown 

Hardware/System Software 

Virtualized environment, Linux OS, Apache Tomcat 

Quality of service 

Performance:  

90% of the time performance has to meet the following requirements (exluding peak 
load): 

- initial answer download metadata / describe < 10s 

- initial answet get < 30s 

- download speed > 500kBps 

- download image 470b kB < 5s 

- view service 20 concurrent users 

Capacity: minimum of 20 concurrent users, maximum unknown 

Availability: 

Two regimes: 

Basic, for which registration is needed:  working days 7:00 – 18:00 99% availability 
(currently measured: ~ 99.5%) 

Open: best effort for the open access service (currently measured: ~ 99.5%) 

Topology 

N/A 

Service end point 

http://geodata.nationaalgeoregister.nl/geocoder/Geocoder  
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Lessons learned 

Unknown 

Future Plans 

Unknown 

Best Practice Availability 

Unknown 
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NORWEGIAN OIL SPILL MODEL AS A SERVICE12 

Accidental oil releases to the sea may have severe environmental, social and economic 
consequences. Vital natural resources and human enterprises are at risk.   

For oil spill decision making, it is essential to be able to predict the fate and effects of the 
spilled oil. Fate prediction requires data on the spill (location, time, amount, oil type), the 
environmental conditions (wind, current), and geography (sea depths, coast line). Effects 
prediction is based on data about natural resources (e.g. fish populations, protected sites) 
that may be affected. 

Traditionally, oil drift applications have mostly been used to support strategic and tactical 
decision-making. Typical decisions include “Should the government open region X for 
exploration?” and “Where should oil booms and chemical dispersants for oil field Y be 
stored?”  Such usage is based on historical input data.  

More and more, oil drift models are also used to aid operational decision-making. When an oil 
spill occurs, oil drift models are tools in the response team’s toolbox. Such use of models is 
quite different as it requires up-to-date forecast data 

For the ENVISION project
13

, SINTEF
14

 MET
15

 will provide two web services based on models 
from SINTEF’s oil drift application MEMW/OSCAR: 

• PredictOilDrift predicts the oil spill concentration in three dimensions plus time (4D); 

• PredictCodEffects predicts effects for cod populations affected by an oil spill. 

These two model services (processing services) are the key elements within ENVISION’s oil 
spill pilot case.  Along with appropriate data services (for sea depths, wind, etc), they will 
constitute Models-as-a-Service (MaaS) for a decision support portal for oil spill response. This 
portal is intended to support decision-making on an operational level, using up-to-date 
forecast data. 

PredictOilDrift will be implemented by wrapping legacy code while PredictCodEffects will be 
rewritten for ENVISION. 

The oil spill pilot will validate the ENVISION approach and verify the ENVISION Infrastructure 
for adaptive chaining of environmental data and models. 

  

                                                      

12
 http://inspire.jrc.ec.europa.eu/documents/Spatial_Data_Services/BestPractice_OilSpill.pdf  

13
 http://www.envision-project.eu/  

14
 http://www.sintef.no/  

15
 http://www.sintef.no/home/Materials-and-Chemistry/Marine-Environmental-Technology/  
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NORWEGIAN CADASTRAL SERVICES 

The Norwegian Cadastral system
16

 has a multipurpose role and is used for a broad variety of 
tasks by governmental institutions / the public sector and private companies. Today the most 
important matters are information for the land market and the planning activities and 
municipal services. 

The Norwegian Cadastre is fully computerized as a central database under the control of the 
Norwegian Mapping and Cadastre Authority.  

There are three main units of the Norwegian cadastral system: Information about Parcels, 
addresses and buildings. The parcel unit comprises property number, area of surface, land 
use, owners name / identification and postal address, coordinates for a reference point, the 
cadastral map and cross-reference to buildings and addresses. The address information 
comprises street name and house number, district codes, reference point and cross-
reference. The building information comprises building identification number, type / use, 
number of floors, numbers and data about each flat (including identifier), reference point and 
cross-reference. 

The Norwegian Mapping Authority has developed a default client using this API, but the API is 
also exposed to third parties, and several vendors in Norway have developed their own 
clients for their customers. Most important here, are all the municipalities that are responsible 
for maintaining the information in the cadastral system. 

In the ESDIN project, also a WFS service compliant with INSPIRE Cadastral parcels has 
been developed

17
 (compliant with respect to data content, i.e. validating against the INSPIRE 

GML schema for CP).  

  

                                                      

16
 http://www.gab.no/  

17
 http://youtu.be/J5l4OVivASE  
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THESAURUS SERVICE USING REST API18 

This example describes the usage of GEneral Multilingual Environmental Thesaurus GEMET 
as a thematic thesaurus. 

GEMET is implemented as a pluggable component within a Search function using GEMET 
webservice API as REST service. 

To retrieve data, it is used an approach which sends Requests to the methods, provided by 
GEMET REST API. 

The common used methods for the implementation are as follows: 

- getConcept; 

- getRelatedConcepts; 

- getConceptsMatchingKeyword; 

- getAllConceptRelatives. 

In the implementation user can select language and types keyword in the relative language: 

The returned result from the request is in json format and it is parsed and displayed in the 
user web browser. 

Note: AS GEMET REST API is still having some problems with encoding/decoding a 
parameter for the GET operation, it is developed a conversion function which converts the 
result to UTF-8 encoding and supports the multilingualism. 

 

The developed thesaurus service is implemented within the eContentplus project 
"Assessment and strategic development of INSPIRE compliant Geodata-Services for 
European Soil Data (GS Soil)" and developed by several project partners (Coordination 
Center PortalU,@ Lower Saxony Ministry of Environment and Climate Protection, Infologica 
LTD, Wemove digital solutions GmbH, Edisoft S.A. ). 

  

                                                      

18
 http://inspire.jrc.ec.europa.eu/documents/Spatial_Data_Services/Best%20practice-

%20Thesaurus%20REST%20API.pdf  



INSPIRE Reference: Draft_IR_SDS_and_Invoke 3.0.docx 

Network services DT 

Spatial Data Services and services allowing 
spatial data services to be invoked 

Draft Implementing Rules 

20/03/2013 Page 55 

 

CZECH CADASTER SPATIAL DATA SERVICE19 

Client can get basic information about parcel owner either by identifying parcel with 
geographic coordinates or by parcel number. Example for the first: 
http://nahlizenidokn.cuzk.cz/MapaIdentifikace.aspx?&x=-685937&y=-
1050000&maplayers=%208244EA23   

NOTE: This should be probably done via OGC WMS GetFeatureInfo service, however, from 
some reason, this is not possible and so, it is considered as a Spatial Data Service. 

  

                                                      

19
 http://inspire.jrc.ec.europa.eu/documents/Spatial_Data_Services/BestPracticeTemplate-czech-cadaster-

institute.pdf  
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SUPERVISED IMAGE CLASSIFICATION20 

This Spatial Data Service is invoked by OGC WPS. Client has to provide following inputs: 
Vector file with training areas (application/xml), source Coverage to be classified, list of colors 
assigned to each classified class in the output map. At the output, map in desired format 
(image/png, image/tiff) is returned. 

Web-based client application is also provided, so the user can prepare training areas by 
interactive editing vector data in the web browser and result of classification can be displayed 
directly in the map. 

  

                                                      

20
 http://inspire.jrc.ec.europa.eu/documents/Spatial_Data_Services/BestPracticeTemplate-czech-fmi.pdf  
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VIEWSHED ANALYSIS 

 

Spatial data service returns back calculated map based on input coordinates and observer 
height. Digital elevation model is stored on the server already. Mapping application which 
performs viewshed analysis based on digital elevation model and observer coordinates. 

Server-side is implemented as OGC WPS process with GRASS GIS in the background. 
http://geo.sazp.sk/ 

 

 

 


