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Interoperability??? 



Interoperability deals with:  

• 24 official languages

• 3 official alphabets

• Different institutional setups

• Diverse data governance

• Celebrated diversity



Motivation for the interoperability and development of 
European SDI 

• Natural Disasters and as well as other 
environmental  phenomena do not stop 
at national borders! 

• 20% of the EU citizens  (115 million) live 

within 50 Km from a border

• 70% of all fresh water bodies in Europe 
are part of a trans-boundary river 
basin

• The EU Water Framework Directive
2000/60/EC - integrated river basin
management for Europe



Marine Spatial Planning - advanced EU examples 

• Problem: Users may not be 
able to understand or 
correctly interpret the used 
data model or symbology

• Solution: Data is made 
available according to 
common interoperability 
specifications
 Common (cross-

domain) data models
 Common encodings

(formats)
 Common symbologies

http://inspire.ec.europa.eu/registry/


INSPIRE thematic scope

Annex I

1. Coordinate reference 
systems

2. Geographical grid systems

3. Geographical names

4. Administrative units

5. Addresses

6. Cadastral parcels

7. Transport networks

8. Hydrography

9. Protected sites 

Annex II

1. Elevation

2. Land cover

3. Ortho-imagery

4. Geology

Annex III

1. Statistical units

2. Buildings

3. Soil

4. Land use

5. Human health and safety

6. Utility and governmental 
services

7. Environmental monitoring 
facilities

8. Production and industrial 
facilities

9. Agricultural and 
aquaculture facilities

10.Population distribution –
demography

11. Area management/ 
restriction/regulation 
zones & reporting units

12. Natural risk zones

13. Atmospheric conditions

14. Meteorological 
geographical features

15. Oceanographic 
geographical features

16. Sea regions

17. Bio-geographical regions

18. Habitats and biotopes

19. Species distribution

20. Energy Resources

21. Mineral resources



Cross-sector data interoperability

EL:Elevation

BU:Buildings
SO:Soil

PF:Production and 
industrial facilities

AF:Agricultural and 
aquaculture facilities

ER:Energy 
Resources

HB:Habitats and biotopes

SD:Species distribution

AM:Area management/ restriction/ 
regulation zones & reporting units

PD: Population 
Distribution

US: Utilities and 
Governmental Services 
(Waste Management)

Urban Planning

Environmental Impact 
Assessment

Risk Management

Waste Management Plans

…

PRTR

SEVESO

Waste

INSPIRE data
Data from other 

sectors



user user

dataset dataset dataset

... ...

• Access to spatial data in various 
ways

• User has to deal with interpreting 
heterogeneous data in different 
formats, identify, extract and 
post-process the data he needs
 lack of interoperability

Data interoperability 
(preINSPIRE situation )

The starting point …



... ...

Network

Service

Network

Service

Network

Service

• Provide access to spatial data via 
network services and according to a 
harmonised data specification to 
achieve interoperability of data

! Datasets used in Member States 
may stay as they are

! Data or service providers have to 
provide a transformation between their 
internal data model and the harmonised 
data specification

dataset dataset dataset

user user

... and what INSPIRE is
aiming at

Data interoperability



Network

Service

Network

Service

Network

Service

dataset dataset dataset

user user

... and what INSPIRE is
aiming at

Data interoperability

...

dataset

Network

Service

• Data providers may also 
choose to align their internal 
data model with the 
harmonised data 
specifications and extend 
these based on their 
requirements

...



INSPIRE Directive

• INSPIRE is a Framework Directive
• General rules to establish an Infrastructure 

for Spatial Information in Europe for 
• Community environmental policies 
• Policies or activities which impact on the 

environment

• INSPIRE is built on the SDIs established and 
operated by the Member States

• Spatial data held by/on behalf of public 
authorities

• Does not require collection of new data 

• JRC is/was the technical coordinator



Legally binding documents



INSPIRE Implementing 
Rules (IRs)

+

No 1253/2013
21 Oct 2013

No 102/2011
(code values Annex I)

No 1089/2010
(Annex I)



Implementing Rules vs. Technical Guidelines



Conceptual data 
models

Registers

• spatial objects and 
their properties 
and relationships 
for 34 data themes

• cross-domain 
harmonization

• based on a 
common modelling
framework 

• managed in a 
common UML 
repository

Harmonised 
vocabularies 

• to overcome 
interoperability 
issues caused by 
free-text and/or 
multi-lingual 
content

• allow more specific 
terms from local 
vocabularies in 
addition to the 
harmonized terms

Encoding

• GML application 
schemas as 
standard encoding

• conceptual models 
independent of 
concrete encodings

• also possible to 
derive other 
encodings (e.g. 
based on RDF)

• provide unique and 
persistent 
identifiers for 
resources

• allow their 
consistent 
management and 
versioning

• items can be made 
unique and 
referred to 
unambiguously

Key pillars of INSPIRE data interoperability



Research and Technology to enhance excellence in maritime development under an Ecosystem approach 

Session 1 – Available tools and guidance's 
Data Specifications

Andrej Abramić

EMODnet-INSPIRE technical workshop
7-8 December 2015, Brussels



Data specification corner on INSPIRE web
http://inspire.ec.europa.eu

http://inspire.ec.europa.eu/
http://inspire.ec.europa.eu/index.cfm


Technical Guidelines 
(TG-Data Specification)

1 Scope
2 Overview and Description
3 Specification scopes 
4 Identification information 
5 Data content and structure 

Application schemas, Feature catalogue,
Notations, Voidable characteristics, 
Enumerations, Code lists 
Identifier management 
Geometry representation,
Temporality representation 

6 Reference systems, units of measure and grids
Theme-specific requirements & recommendations 

7 Data quality 
8 Dataset-level metadata
9 Delivery incl. Encoding
10 Data Capture 
11 Portrayal 
12 Bibliography 
Annex A (normative) Abstract Test Suite 
Annex B (informative) Use cases 
Annex C (normative) Code list values 
Annex D (informative) Examples 



INSPIRE Interactive Data Specifications –
read Technical Guidelines 

http://inspire.ec.europa.eu/index.cfm
http://inspire.ec.europa.eu/index.cfm


Conceptual data 
models

Registers

• spatial objects and 
their properties 
and relationships 
for 34 data themes

• cross-domain 
harmonization

• based on a 
common modelling
framework 

• managed in a 
common UML 
repository

Harmonised 
vocabularies 

• to overcome 
interoperability 
issues caused by 
free-text and/or 
multi-lingual 
content

• allow more specific 
terms from local 
vocabularies in 
addition to the 
harmonized terms

Encoding

• GML application 
schemas as 
standard encoding

• conceptual models 
independent of 
concrete encodings

• also possible to 
derive other 
encodings (e.g. 
based on RDF)

• provide unique and 
persistent 
identifiers for 
resources

• allow their 
consistent 
management and 
versioning

• items can be made 
unique and 
referred to 
unambiguously

Key pillars of INSPIRE data interoperability



Conceptual data models 

• Spatial objects and their properties and relationships for 34 
data themes

• Cross-domain harmonization
• Based on a common modelling framework

– Framework documents - Generic conceptual model,  

• Managed in a common Unified Modified Language (UML) 
repository

 class Env ironmentalMonitoringFacilities

GCM Base Types 2               Additional classes from GCM Observations

DataType

ISO FDIS 19156:2011 Observations and Measurements                                                                                                                                     

«featureType»

AbstractMonitoringFeature

«voidable»

+ reportedTo  :ReportToLegalAct [0..*]

constraints

{Observation and ObservingCapability}

«featureType»

Env ironmentalMonitoringProgramme

«featureType»

Env ironmentalMonitoringNetwork

«voidable»

+ organisationLevel  :LegislationLevelValue

«dataType»

ReportToLegalAct

+ legalAct  :LegislationCitation

«voidable»

+ reportDate  :DateTime

+ reportedEnvelope  :URI [0..1]

+ observationRequired  :Boolean

+ observingCapabilityRequired  :Boolean

+ description  :CharacterString [0..1]

«featureType»

Observ ingCapability

«voidable»

+ observingTime  :TM_Object

+ processType  :ProcessTypeValue

+ resultNature  :ResultNatureValue

+ onlineResource  :URL [0..1]

«featureType»

AbstractMonitoringObject

+ inspireId  :Identifier

+ mediaMonitored  :MediaValue [1..*]

+ geometry  :GM_Object [0..1]

«voidable»

+ name  :CharacterString [0..*]

+ additionalDescription  :CharacterString [0..1]

+ legalBackground  :LegislationCitation [0..*]

+ responsibleParty  :RelatedParty [0..*]

+ onlineResource  :URL [0..*]

+ purpose  :PurposeOfCollectionValue [0..*]

«featureType»

Env ironmentalMonitoringFacility

«voidable»

+ representativePoint  :GM_Point [0..1]

+ measurementRegime  :MeasurementRegimeValue

+ mobile  :Boolean

+ resultAcquisitionSource  :ResultAcquisitionSourceValue [0..*]

+ specialisedEMFType  :SpecialisedEMFTypeValue [0..1]

constraints

{GeometryRequired}

Observation and ObservingCapability

/* If Observation(s) are attached to an AbstractMonitoringFeature this must have 

an ObservingCapability attached to it. The ObservingCapability must reference 

the same Domain, Phenomenon and ProcessUsed as the Observation. */

inv: hasObservation->notEmpty() implies observingCapability->notEmpty() and 

hasObservation.OM_Observation.featureOfInterest = 

observingCapability.featureOfInterest and 

hasObservation.OM_Observation.observedProperty = 

observingCapability.observedProperty and

hasObservation.OM_Observation.procedure = observingCapability.procedure

NetworkFacility

«voidable»

+ linkingTime  :TM_Object

AnyDomainLink

«voidable»

+ comment  :CharacterString

GeometryRequired

/* Geometry and 

representativePoint can't be 

empty at the same time.*/

inv: geometry ->notEmpty() or 

representativePoint ->notEmpty()

«featureType»

Env ironmentalMonitoringActiv ity

+ inspireId  :Identifier

«voidable»

+ activityTime  :TM_Object

+ activityConditions  :CharacterString

+ boundingBox  :GM_Boundary [0..1]

+ responsibleParty  :RelatedParty

+ onlineResource  :URL [0..*]

Hierarchy

«voidable»

+ linkingTime  :TM_Object

EF-Level

Base Types 2::LegislationCitation

+ identificationNumber  :CharacterString [0..1]

+ officialDocumentNumber  :CharacterString [0..1]

+ dateEnteredIntoForce  :TM_Position [0..1]

+ dateRepealed  :TM_Position [0..1]

+ level  :LegislationLevelValue

+ journalCitation  :OfficialJournalInformation [0..1]

Base Types 2::DocumentCitation

+ name  :CharacterString

«voidable»

+ shortName  :CharacterString [0..1]

+ date  :CI_Date

+ link  :URL [1..*]

+ specificReference  :CharacterString [0..*]

«FeatureType»

observ ation::OM_Observ ation

+ phenomenonTime  :TM_Object

+ resultTime  :TM_Instant

+ validTime  :TM_Period [0..1]

+ resultQuality  :DQ_Element [0..*]

+ parameter  :NamedValue [0..*]

constraints

{observedProperty shall be a phenomenon associated with the 

feature of interest}

{procedure shall be suitable for observedProperty}

{result type shall be suitable for observedProperty}

{a parameter.name shall not appear more than once}

«FeatureType»

observation::OM_Process

«FeatureType»

General Feature Instance::

GFI_Feature

observ ation::

Observ ationContext

+ role  :GenericName

«metaclass»

General Feature Model::

GF_PropertyType

{root}

+ memberName  :LocalName

+ definition  :CharacterString

«type»

Records and Class Metadata::Any

{root}

«featureType»

Processes::Process

«voidable»

+ inspireId  :Identifier

+ name  :CharacterString [0..1]

+ type  :CharacterString

+ documentation  :DocumentCitation [0..*]

+ processParameter  :ProcessParameter [0..*]

+ responsibleParty  :RelatedParty [1..*]

«Type»

Observable Properties::

AbstractObservableProperty

+ label  :CharacterString [0..*]

«dataType»

Processes::ProcessParameter

+ name  :ProcessParameterNameValue

+ description  :CharacterString [0..1]

«featureType»

OperationalActiv ityPeriod

+ activityTime  :TM_Object

+operationalActivityPeriod

«voidable»
1..*

realises

Phenomenon

+observedProperty1

+propertyValueProvider

0..* Domain

+featureOfInterest

1

Domain

+featureOfInterest

«voidable»0..1

+generatedObservation

0..*
ProcessUsed +procedure

1

ProcessUsed

+procedure1

+hasObservation

«voidable»0..*

+result

Range 0..* +relatedObservation 0..*

Phenomenon +observedProperty

1

+uses

«voidable»

0..*

+involvedIn

«voidable»

0..*

+relatedTo

«voidable»

0..*

+belongsTo

«voidable»

0..*

+contains

«voidable»

0..*

+supersedes

«voidable» 0..*

genealogy

+supersededBy

«voidable» 0..*

+observingCapability

«voidable» 0..*

+broader

«voidable»

0..1

hierarchy

+narrower

«voidable»

0..*

+triggers

«voidable»

0..*

+setUpFor

«voidable»

0..*

 class Sampled Land Use

«featureType»

ExistingLandUseSample

+ inspireId  :Identifier

+ location  :GM_Point

+ hilucsLandUse  :HILUCSValue [1..*]

«lifeCycleInfo, voidable»

+ beginLifespanVersion  :DateTime

+ endLifespanVersion  :DateTime [0..1]

«voidable»

+ hilucsPresence  :HILUCSPresence

+ specificLandUse  :LandUseClassificationValue [1..*]

+ observationDate  :Date

+ specificPresence  :SpecificPresence

+ validFrom  :Date [0..1]

+ validTo  :Date [0..1]

«featureType»

SampledExistingLandUseDataSet

+ inspireId  :Identifier

+ extent  :GM_MultiSurface

+ name  :CharacterString

«lifeCycleInfo, voidable»

+ beginLifespanVersion  :DateTime

+ endLifespanVersion  :DateTime [0..1]

«voidable»

+ validFrom  :Date [0..1]

+ validTo  :Date [0..1]

+dataset

1

+member

0..*



Conceptual data models available : 

• As UML models &  As Feature 
Catalogue 

• Available in HTML at the “Data 
specification corner”

• Available in Technical Guidance's 
documents 

• Explanation of the conceptual 
(UML) models are given in the 
technical guidance documents 

http://inspire.ec.europa.eu/index.cfm


Matching tables 

• Conceptual model is also provided as “Matching table”
• Excel file – with features and related attributes of the INSPIRE application 

schema
• To be used for the design of the INSPIRE data transformation 
• To document mapping form source data model to INSPIRE data model 

Type Documentation AttributeAssocia

tion 

roleConstraint

Attribute / 

Association role / 

Constraint 

Values / 

Enumerations

Multiplicity Voidable / Non-

Voidable

geometry The geometry defining the 

boundary of the Protected 

GM_Object 1

inspireID External object identif ier of 

the protected 

Identif ier 1

legalFoundationDat

e

The date that the 

protected site w as legally 

DateTime 1 voidable

legalFoundationDoc

ument

A URL or text citation 

referencing the legal act 

CI_Citation 1 voidable

siteDesignation The designation (type) of 

Protected Site.At least 

DesignationType 1..* voidable

siteName The name of the Protected 

Site.NOTE 1 Several 

GeographicalName 0..* voidable

siteProtectionClassif

ication

The classif ication of the 

protected site based on 

ProtectionClassif icationVal

ue* 

1..* voidable

Percentage A percentage value, being 

an integer betw een 0 and 

designationScheme The scheme from w hich 

the designation code 

DesignationSchemeValue

* natura2000* 

1

designation The actual Site 

designation.

DesignationValue 1

percentageUnderDe

signation

The percentage of the site 

that falls under the 

Percentage 0..1

Application Schema 'Protected Sites Simple' (version 3.0)

ProtectedSite An area designated or 

managed w ithin a 

framew ork of 

international, Community 

and Member States' 

legislation to achieve 

specif ic conservation 

objectives.Each 

protected site has a 

boundary defined through 

formal, legal or 

administrative agreements 

or decisions. The 

DesignationType A data type designed to 

contain a designation for 

the Protected Site, 

including the designation 

scheme used and the 

value w ithin that scheme.

Type Documentation AttributeAssocia

tion 

roleConstraint

Attribute / 

Association role / 

Constraint 

Values / 

Enumerations

Multiplicity Voidable / Non-

Voidable

Application Schema <provide name of source schema>

http://inspire.ec.europa.eu/index.cfm


• Commission Regulation on 
interoperability:

- Every encoding rule used to encode spatial data 
shall conform to EN ISO 19118. In particular, it 
shall specify schema conversion rules for all 
spatial object types and all attributes and 
association roles and the output data structure 
used.

• Specifically, ISO 19118:2011 includes:
- requirements for creating encoding rules based on 

UML schemas, 
- requirements for creating encoding services, and 
- requirements for XML-based encoding rules for 

neutral interchange of data. 

- Every encoding rule used to encode spatial data 
shall be made available. 

Encodings



Standard GML

• Geography Markup Language (GML) 
application schemas as standard 

• GML 3.2v proposed encoding

• The xml schema document is available on the 
INSPIRE website http://inspire.ec.europa.eu in 
the INSPIRE schema repository
 GML application schema - XML schema -

kind of templates that is used to express 
a set of conformance  rules for an GML
file (*.xsd files)

 also possible to derive other encodings, 
but not provided this type of solution in  
the technical guidelines 

• Encoding guidelines (D2.7)

XSD file rules for encoding 

http://inspire.ec.europa.eu/
http://inspire.ec.europa.eu/index.cfm


Software for INSPIRE encodings

Humboldt Alignment Editor (HALE)
Maintained, frequently updated, current 
version 2.9.4 (GeoServer app) 
Tool useful to: 
- Create mappings (alignments) 
- Validate
- Transform data to INSPIRE GML version 3.2
HALE Graphical User Interface
- Usable and Flexible (GUI completely 

customizable)
Already developed functions for 
transformation (but can be 
developed/modified by user) 



Humboldt Alignment Editor (HALE)

HALE website http://www.dhpanel.eu/humboldt-framework/hale.html

HALE Wiki http://www.esdi-community.eu/projects/hale/wiki

HALE Tutorial http://www.dhpanel.eu/humboldt-framework/hale-tutorial.html

HALE download http://www.esdi-community.eu/projects/hale/files

HALE User Guide http://hale.igd.fraunhofer.de/2.8.0/help/index.jsp

• It is free of charge

• Have been used for trainings and development of 
the JRC Marine Pilot 



Feature Manipulation Engine (FME)

• Includes format translation -
FME Workbench

• Content Transformation
– Coordinate REProjection

• Data Restructuring
• XML validator
• Direct support for INSPIRE – reads & 

write  INSPIRE GML



Harmonised vocabularies 

• to overcome interoperability issues caused by free-text 
and/or multi-lingual content

• INSPIRE introduce code lists into data model

4 types of INSPIRE code lists  according to extensibility
a) not extensible – only values included in IRs are allowed
b) freely extensible – values included in IRs and any other values are allowed
c) narrower extensible – values included in IRs and any narrower values are allowed
d) empty – any values are allowed

Any extension - values have to be included in the code list register 
• INSPIRE code list register, 
• national SDI code list register, 
• thematic register as BODC P01, P03 or ICES parameter use registers 



Registers & registry

• EC provides central registry/ies
for INSPIRE resources

• INSPIRE registry provides a central access

• INSPIRE involves a number of items, which require clear 
descriptions and the possibility to be referenced through 
unique identifiers (URLs) 

• published on 

http://inspire.ec.europa.eu/registry

– registers: code lists, themes, application schemas, 
feature concept dictionary 

– browsing and accessing register content

– Formats: HTML, XML, Atom, JSON and RDF/SKOS

– Multilingual content (based on IR content)

• Open to external contributions

http:///
http://inspire.ec.europa.eu/registry
http://inspire.ec.europa.eu/index.cfm


INSPIRE Thematic clusters 

• INSPIRE Thematic Clusters Platform is a European Commission initiative, 
linked to the INSPIRE Maintenance and Implementation Framework, with 
the objective of supporting INSPIRE implementation

• platform that builds upon the relevant INSPIRE Forum content and 
software, is a single entry point for INSPIRE implementers and users to 
share experiences, best practices, raise questions and resolve issues in 
their thematic domains.

http://inspire-forum.jrc.ec.europa.eu/
http://inspire.ec.europa.eu/index.cfm


Thank you for your attention

andrej.abramic@ulpgc.es

….and patience


