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Outline 

• Infrastructure for Spatial Information in Europe 

• Data specification development process 
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Distributed infrastructure 

27 countries 

21 languages 

34 Spatial Data Themes 

Entry into force 15/5/2007 

Infrastructure for Spatial Information 
in the European Community (INSPIRE) 

 



INSPIRE Components 

• INSPIRE is a Framework Directive 

• Detailed technical provisions will be laid down in 
Implementing Rules on 
ÁMetadata 

ÁInteroperability of spatial data sets and services 

ÁNetwork services (discovery, view, download, invoke) 

ÁData and Service sharing (policy) 

ÁCoordination and measures for Monitoring & Reporting 

• Once adopted, Implementing Rules become 
European legislative acts and national law in 27 
Member States and in some EFTA countries 



Annex I 

1. RS:Coordinate reference 
systems 

2. GG:Geographical grid systems 

3. GN:Geographical names 

4. AU:Administrative units 

5. AD:Addresses 

6. CP:Cadastral parcels 

7. TN:Transport networks 

8. HY:Hydrography 

9. PS:Protected sites  

Annex II 

1. EL:Elevation 
2. LC:Land cover 
3. OI:Ortho-imagery 
4. GE:Geology  

21. MR: Mineral resources (A III)  

 

Annex III  

1. SU:Statistical units 

10. PD:Population 
distribution ï 
demography 

2. BU:Buildings 
3. SO:Soil  
4. LU:Land use 
5. HH:Human health and 

safety 
6. US:Utility and 

governmental services 
7. EF:Environmental 

monitoring facilities 
8. PF:Production and 

industrial facilities  
9. AF:Agricultural and 

aquaculture facilities 

 
11. AM:Area management/ 

restriction/ regulation 
zones & reporting units  

12. NZ:Natural risk zones 
13. AC:Atmospheric conditions 
14. MF:Meteorological 

geographical features 
15. OF:Oceanographic 

geographical features 
16. SR:Sea regions 
17. BR:Bio-geographical regions 
18. HB:Habitats and biotopes 
19. SD:Species distribution 
20. ER:Energy Resources  

 

Annex II+III Data specifications 
development:  

19 Thematic Working Groups  

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

... 



Why data specifications are useful  

• Member States make available data within the 
scope of INSPIRE using 

Á the same spatial object types (and definitions), e.g. 
WaterBody, WatercourseNode, Wetland 

Á the same attributes (and definitions, types, code lists) 
and relationships to other types 

Áa common encoding (GML application schemas) 

Ácommon portrayal rules 

• This facilitates 

Ápan-European/cross-border aggregation and analysis 

Áapplication development (e.g. information systems, 
reporting systems, forecasting models) 



INSPIRE & the “Outside World” 

• INSPIRE data specifications no end in itself 

• INSPIRE does NOT cover specific data exchange 

• Projects / reports require additional information 

• Inspire does provide an infrastructure 

• Solution: Extend INSPIRE specifications with 
specific information 

• Example: Water Information System for Europe  
ÁWater directives related reporting (e.g. Water 

Framework Directive) 

ÁFocus on what is to be reported and not the geography 



Data specification development process 



Implementation roadmap 

What When 

Metadata available for Annex I+II spatial data 

Discovery and View Services operational 

Download and Transformation Services 

operational 

Access to (newly collected) Annex I spatial 

data sets under harmonised conditions 

Access to all Annex I spatial data sets 

under harmonised conditions 

Dec-2010  

Nov-2011  

end-2012 

 

end-2012 

 

end-2017 

http://inspire.jrc.ec.europa.eu/index.cfm/pageid/44  

http://inspire.jrc.ec.europa.eu/index.cfm/pageid/44


Energy resources essentials 

Definition: 

“Energy resources including hydrocarbons, hydropower, 
bio-energy, solar, wind, etc., where relevant including 
depth/height information on the extent of the resource” 

Purpose: 

Á Identification of geographical locations of Energy 
Resources 

Á Providing a synthetic overview of the state of play of 
energy resources 

ÁIdentification of wider and more complex dependencies 
placed upon energy resources 



Scope of ER theme 

Legislation: 

Á Energy Statistics Regulation EC 1099/2008  

Á Energy 2020 - A strategy for competitive, sustainable and 
secure energy 

Á Overview of the secondary EU legislation (directives and 
regulations) that falls under the legislative competence of DG 
ENER and that is currently in force 

Use cases: 

Á Energy crisis management 

Á Identification of appropriate underground structures for gas 
storages. 

Á County Development Plan (Wind energy resources data 
usage), Ireland 

Á Potential for photovoltaic power generation in EU countries 

 

 



ER Application schemas 

EnergyResourcesBase 

Á  Base set of common Energy Resource classes including 
coded values for the classification of Energy Resources that 
fall within the scope of this theme 

EnergyResourcesVector 

Á  Provides the means for modelling discrete spatial features 
representing fossil fuels and renewables & waste resources  

EnergyResourcesCoverage 

Á  Provides a simple scheme for assessing the variation of 
energy potential of renewable and waste resources  

EnergyStatistics 

Á  Allows exchanging aggregated data (statistical 
information) on the quantification of energy resources. 



Energy Resources             (ER) UML Model 

Core 

IR 

Extension 

DS 



Main concepts – Sharing the common types 

• Common properties for all application schemas 

• Description of the reporting standards/sources used to classify or quantify ER 

 class EnergyResourcesBase: Ov erv i...

çfeatureTypeè

EnergyResource

+ inspireId:  Identifier [0..1]

çlifeCycleInfo, voidableè

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

 class EnergyResourcesBase: Ov erv i...

çdataTypeè

ReportingInformation

çvoidableè

+ additionalReportingInformation:  CharacterString [0..1]

+ reportingAuthority:  CI_ResponsibleParty [0..*]

+ reportingSource:  URI [0..*]

+ reportingStandard:  CharacterString [0..1]

• Reference codelist for energy resources classification (U,Th in DS MR) 

 
 class EnergyResourcesBase: Ov erv iew

çcodeListè

SolidFossilFuelCode

+ hardCoal

+ lignite

+ peat

tags

asDictionary = true

extensibil ity = none

vocabulary = http://inspire.ec.europa.eu/codeList/SolidFossilFuelCode

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

 class EnergyResourcesBase: Ov erv iew

çcodeListè

HydrocarbonCode

+ crudeOil

+ naturalGas

+ naturalGasLiquids

+ otherHydrocarbons

tags

asDictionary = true

extensibil ity = none

vocabulary = http://inspire.ec.europa.eu/codeList/HydroCarbonCode

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

 class EnergyResourcesBase: Ov erv iew

çcodeListè

RenewableAndWasteCode

+ biogas

+ geothermal

+ hydro

+ industrialWaste

+ liquidBiofuels

+ municipalSolidWaste

+ solarPhotovoltaic

+ solarThermal

+ solidBiomass

+ tideWaveOcean

+ wind

tags

asDictionary = true

extensibil ity = none

vocabulary = http://inspire.ec.europa.eu/codeList/RenewableAndWasteCode

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions



Main concepts - Representation of discrete 
ER related phenomena  
• Delineation based on human interaction 

• Vector spatial objects for non+renewables/waste 

 class EnergyResourcesVector: Core

çfeatureTypeè

NonRenewableResource

çvoidableè

+ dateOfDiscovery:  TM_Position

+ depthRange:  DepthRangeType [1..*]

çfeatureTypeè

RenewableAndWasteResource

+ type:  RenewableAndWasteCode

çvoidableè

+ Capacity:  Measure [0..1]

+ dateOfDetermination:  TM_Position

çfeatureTypeè

SolidFossilFuel

+ type:  SolidFossilFuelCode

çvoidableè

+ calorificValue:  Measure

+ quantity:  SolidFossilFuelMeasure [0..*]

çfeatureTypeè

Hydrocarbon

+ hydrocarbonResource:  HydrocarbonResourceType [1..*]

çfeatureTypeè

VectorEnergyResource

+ geometry:  GM_Object

çvoidableè

+ exploitationPeriod:  ExploitationPeriodType [0..*]

+ resourceName:  GeographicalName [0..*]



• Non abstract spatial object types with complex attributes in order to: 

Á Mandatory: Define subtype 

Á Voidable: Calorific value and quantification 

Main concepts - Representation of discrete 
ER related phenomena  

• Quantification 

Á Renewables+Waste: Via expressing the capacity of the facility extracting  the energy resource 

Á Non-renewables: Subject to a domain-specific approach. Level and estimating  the amount of the  

 fossil fuels. 

Á Mapping the quantification values between different reporting standards 

Á Common units of measurement proposed to increase data harmonization + semantic interoperability  

 class EnergyResourcesVector: Core

çfeatureTypeè

RenewableAndWasteResource

+ type:  RenewableAndWasteCode

çvoidableè

+ Capacity:  Measure [0..1]

+ dateOfDetermination:  TM_Position

 class EnergyResourcesVector: Core

çfeatureTypeè

SolidFossilFuel

+ type:  SolidFossilFuelCode

çvoidableè

+ calorificValue:  Measure

+ quantity:  SolidFossilFuelMeasure [0..*]

 class EnergyResourcesVector: Core

çfeatureTypeè

Hydrocarbon

+ hydrocarbonResource:  HydrocarbonResourceType [1..*]

 class EnergyResourcesVector: Core

çdataTypeè

EnergyResourcesBase::ReportingInformation

çvoidableè

+ additionalReportingInformation:  CharacterString [0..1]

+ reportingAuthority:  CI_ResponsibleParty [0..*]

+ reportingSource:  URI [0..*]

+ reportingStandard:  CharacterString [0..1]

çfeatureTypeè

VectorEnergyResource

+ geometry:  GM_Object

çvoidableè

+ exploitationPeriod:  ExploitationPeriodType [0..*]

+ resourceName:  GeographicalName [0..*]

+isReportedBy

çvoidableè

0..1



Main concepts - Representation of continuous 
ER related phenomena 
• Representation of the energy potential of renewable and waste resources, which can vary 

over time and space, via modelling a gridded coverage 

• Relies to a large extent  on the availability of a natural resource only and not on any legal 

or socio-economic criteria 
 class EnergyResourcesCov erage: Ov erv iew

çfeatureTypeè

RenewableAndWastePotentialCov erage

+ domainExtent:  EX_Extent [1..*]

+ potentialType:  PotentialTypeCode

+ type:  RenewableAndWasteCode

çvoidableè

+ assessmentMethod:  CI_Citation

+ name:  CharacterString [0..1]

+ validTime:  TM_Period

constraints

{rangeSetValuesAreOfTypeMeasure}

{domainIsRectifiedOrReferenceableGrid}

çfeatureTypeè

EnergyResourcesBase::EnergyResource

+ inspireId:  Identifier [0..1]

çlifeCycleInfo, voidableè

+ beginLifespanVersion:  DateTime

+ endLifespanVersion:  DateTime [0..1]

çcodeListè

PotentialTypeCode

tags

asDictionary = true

extensibil ity = any

vocabulary = 

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

The value for PotentialTypeCode should be taken from an external 

codeList maintained by a suitable responsible party for the thematic 

community.

The values contained in the codelist should be more precise than the 

respective high-level resource type defined in the INSPIRE ResourceType 

codelists.

NOTE: The examples codelists extending the potentialTypeCode are 

illustrativ e examples to demonstrate how these codelists could be 

defined by thematic communities.



Main concepts - Representation of continuous 
ER related phenomena – Extension example 
• To clarify the concept how the generic  RenewableAndWasteCoverage  can be further 

specialised into domain-specific coverages (eg. potential solar energy data set). 

 class EnergyResourcesCov erage - Extension

çcodeListè

EnergyResourcesCoverage::PotentialTypeCode

tags

asDictionary = true

extensibil ity = any

vocabulary = 

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

çcodeListè

GeothermalPotential

+ geothermalGradient:  Measure

çvoidableè

+ temperature:  Measure

çcodeListè

HydroPotential

+ potentialHydroPower

çcodeListè

SolarPotential

+ diffuseIrradiance

+ diffuseIrradiation

+ directNormalIrradiance

+ directNormalIrradiation

+ globalHorizontalIrradiance

+ globalHorizontalIrradiation

çcodeListè

TidalPotential

+ averagePeakFlow

+ averageTidalPower

+ meanNeapTidalPower

+ meanNeapTidalRange

+ meanNeapTidePeakFlow

+ meanSpringTidalPower

+ meanSpringTidalRange

+ meanSpringTidePeakFlow

çcodeListè

WindPotential

+ averageMeanWindPowerDensity

+ averageMeanWindSpeed



Main concepts – ER statistics - Bridge into 
the secondary ER   
• Enabling the 

representation of 

aggregated data 

dealing with the  

quantification of 

primary energy 

commodities in 

terms of available 

in-place resources 

or in terms of 

production 

statistics of energy 

extracted from 

primary energy 

resources 

• Allowing the 

support for other 

types of energy 

statistics, such as 

statistics on 

secondary energy 

resources 

 class EnergyStatistics

çfeatureTypeè

EnergyStatistic

+ measure:  StatisticalMeasureType

+ measureValue:  Measure

+ referencePeriod:  TM_Period

+ type:  ResourceType

Remains empty.

Examples:

-annual windpower 

production

-crude oil production

etc....

çfeatureTypeè

Core::StatisticalUnit

çunionè

ResourceType

+ hydrocarbonType:  HydrocarbonCode

+ renewableAndWasteType:  RenewableAndWasteCode

+ solidFossilFuelType:  SolidFossilFuelCode

çdataTypeè

EnergyResourcesBase::ReportingInformation

çvoidableè

+ additionalReportingInformation:  CharacterString [0..1]

+ reportingAuthority:  CI_ResponsibleParty [0..*]

+ reportingSource:  URI [0..*]

+ reportingStandard:  CharacterString [0..1]

çcodeListè

StatisticalMeasureType

tags

asDictionary = true

extensibil ity = any

vocabulary = 

xsdEncodingRule = iso19136_2007_INSPIRE_Extensions

0..*

+statisticalUnit

1

+isReportedBy

çvoidableè0..1



Data Quality: 

• No data quality requirements 

 

Theme Specific Data Set Level Metada: 

• No mandatory metadata elements are defined 

• One optional theme-specific metadata elements: 

ÁMaintenance information 

 

Portrayal: 

• Geometry: 

ÁPoint, line, polygon  

• Examples provided, including SLDs  

Data Quality, Data Set Level Metadata, Portrayal 



Open Issues 

Open issues that needs discussion:  

• Revision of consistency within the narrative text 
related chapters  

• Update Feature Catalogue with examples (where 
possible) 

• Theme and X theme revision of DQ +MD 

• Open issue 5: To be completed. Options could be 
GeoTiff or ESRI ASCII GRID. Or even broader all 
raster formats supported by GDAL library. (Alternative 
encoding for application schema 
EnergyResourcesCoverage) 



Things to complete 

Sections that need further elaboration 
and/or completion:  

• Chapter Theme executive summary: Revision 
• Chapter 2 Overview: Review + update of Normative 

references, Terms and definitions and Symbols and 
abbreviations 

• Chapter 5: Revision to ensure consistency with 
Chapters 2 and Executive summary  

• Chapter 7: DQ Theme and X theme consistency 
• Chapter 8: MD Theme and X theme consistency 
• Chapter 9: Update with alternative supported 

coverage related encodings  
• Chapter 11 Portrayal: Check the consistency with 

chapter 9 update 
• Bibliography: Revise and complete 



INSPIRE Thematic Working Group Energy Resources  

(TWG ER) 

• Burgos Casado Pablo (ES) 

• Chudy Radoslav (SK) 

• Kristensen Søren Elkjær (NO) 

• Gijs Remmelts (NL/EuroGeoSource) 

• Rhodes Chris (UK) 

• Semrad Peter (EC) 

• Suri Marcel (SK) 

• Szabo Marta (HU) 

• Tirry Diederik (BE) 

• Thomas Lisa (UK) 

• Tuchyna Martin (EC) 



Thank you! – http://inspire.ec.europa.eu 

Welcome to the INSPIRE Conference 2012!  
Istanbul, 23-27 June 2012 


