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•
 

Objectives

•
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–
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the
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•
 

To design the data model needed to 
 harmonize the overall heterogeneous spatial 

 datasets to be further managed by the hub.

•
 

To harmonize the spatial datasets from the 
 different heterogeneous sources onto the 

 common target schemas.
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Use case 1 Use case 2 Use case n 

Data Req. 1 
(excel) 

Data Req. 2 
(excel) 

Data Req. n 
(excel) 

Common data 
model (excel) v2.0 

Common data 
model (uml) v2.0 

Common data 
model (xsd) v2.0 

RevisionRevision
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1.
 

Create 
 

a 
 

template 
 

file 
 

in 
 

order 
 

to 
 

collect 
 

the 
 

pilots’
 

data 
 modelling requirements in a structured way.

2.
 

Request 
 

each 
 

pilot 
 

to 
 

provide 
 

the 
 

list 
 

of 
 

attributes 
 

/ 
 information, the code list / code list values needed to run its 
 use cases.

3.
 

Align pilots’
 

data modelling requirements

4.
 

Compare 
 

data 
 

requirements 
 

so 
 

collected 
 

with 
 

the 
 

relevant 
 INSPIRE Data Specifications

5.
 

Provide an extension of the INSPIRE data models to take into 
 account 

 
those 

 
elements 

 
included 

 
in 

 
pilots’

 
data 

 
modelling 

 requirements 
 

not 
 

covered 
 

by 
 

the 
 

INSPIRE 
 

Data 
 Specifications.

6.
 

Detailed procedures and instructions for the revision loop 
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UC-
GSCP07-

01

UC-
GSCP07-

02

UC-
GSCP07-

03

UC-
GSCP11-

01

UC-
GSCP09-

01

UC-
GSCP09-

02

UC-
GSCP08-

01
DATA LOGIC NAME DESCRIPTION LOGIC NAME DATA 

TYPE INSPIRE (<DataTheme>.<AttributeName>)

1 1 1
Underground.LinearClass.GEOMETRY_3D

Segment of the network described according 
its type in the whole network

Geometry

Utility and Government Services.Common Utility Network 
Elements.UtilityLink.centrelineGeometry

2 2 2
Underground.LinearClass.COD_CLASSE

Numeric code of the class according to the 
Content Specification for the Topographic DB 
rule Text(6)

Utility and Government Services.Common Utility Network 
Elements.UtilityLink.inspireId.localId- Si crea il localId come formatted 
string Cod_classe-FileID ??

3 3 3
Underground.LinearClass.FILE_ID

Unique progressive identifier of the class 
objects

Integer(19)

Utility and Government Services.Common Utility Network 
Elements.UtilityLink.inspireId.localId. Si crea il localId come 
formatted string Cod classe-FileID ??

4 4 4
Underground.LinearClass.L_CREATION

Input date of the object into the Municipality 
Geographic Information System

Date

Utility and Government Services.Common Utility Network 
Elements.UtilityLink.beginLifespanVersion

5 5 5
Underground.LinearClass.COM_ISTAT

ISTAT code of the Municipality in the format 
rrpppccc (rr=Region, pp=Province, 
ccc=Municipality) Text(8)

6 6 6
Underground.LinearClass.TP_STR_COD

Code of the road

Text(8)

7 7 7
Underground.LinearClass.TP_STR_NOM

Name of the road

Text(254)

8 8 8
Underground.LinearClass.ES_AMM_CF

Functional classification of the road

Code list

9 9 9
Underground.LinearClass.L_EG_COD

Fiscal code/VAT number of the managing 
authority

Text(16)

10 10 10
Underground.LinearClass.L_EG_NOM

Name of the managing authority
Text(50)

 Common Utility Network Elements.UtilityNetwork.authority role

11 11 11
Underground.LinearClass.L_BORN

Date of the installation/setup/workability

Date

Utility and Government Services.Common Utility Network 
Elements.UtilityLink.validFrom

12 12 12
Underground.LinearClass.L_DIA

Nominal diameter in mm

Integer(8)

Utility and Government Services.Common Utility Network 
Elements.Pipe.pipeDiameter

13 13 13
Underground.LinearClass.L_LUNG

Length in m

Decimal

Utility and Government Services.Common Utility Network 
Elements.duct.lenght?

14 14 14
Underground.LinearClass.L_MAT

Type of material

Code list

Utility and Government Services.CommonExtendedCommon Utility 
Network Elements.Pipe.PipeMaterialType

P07
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The INSPIRE DS extension approach
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INSPIRE core 

 data models

 

INSPIRE core 

 data models
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INSPIRE core 

 data models

 

INSPIRE core 

 data models

INSPIRE 

 extended data 

 models
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INSPIRE core 

 data models

 

INSPIRE core 

 data models

INSPIRE 

 extended data 

 models

1st

 

attempt to 

 create GSC 

 extended data 

 models
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INSPIRE core 

 data models

 

INSPIRE core 

 data models

INSPIRE 

 extended data 

 models

GSC extended 

 data models

1st

 

attempt to 

 create GSC 

 extended data 

 models
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Extension of INSPIRE Utilities and Governmental 
 Services (US) ‐

 
“Utility networks”

 
sub‐model

Pilots involved :

[P06] Comarca of Pamplona (ES), [P07] Genova (IT), [P08] Oeiras (PT), [P09] 
 Flanders Region (BE), [P10] South Moravian Region (CZ), [P11] Ruda

 
Śląska

 (PL)

Focus on the Italian
 

use
 

cases: 

GSC data modelling
 

helps process of alignment of the National Specification 
 on Utility

 
networks to INSPIRE Directive requirements.

Focus on the Flanders
 

Region
 

use
 

cases: 

GSC data model extends INSPIRE US data model taking into account
 

the 
 information needed by Flanders sewer network management (Aquafin’s
 AQS2.0 data model) 
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Utility Networks Profile: 
•is based on a node‐arc‐node structure and network concept
•

 
information is detailed in :

one “Common Utility Networks Elements”
 

application schema, 
 that contains all the common elements shared among the 

 different utility network type
six network ‐

 
specific application schemas

•
 

Electricity network 
•

 
Oil, Gas & Chemicals network 

•
 

Sewer network 
•

 
Telecommunications network (only proposed in the technical 

 guidance, out of legislation) 
•

 
Thermal network 

•
 

Water network 

GSC ‐
 

Underground Scenario
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Utility Network Profile

 – Abstract Types

Utility Network Profile

 –

 
CommonTypes

Generic

 
Network Model

 (from

 
GCM)
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UML class diagram: Overview of the “Utility Networks Profile “



19

Mapping Italian directive
Specifiche di Contenuto per i 
DB delle Reti di Sottoservizi -

 Versione 2.0

Utility Network Classe:Tratta

 
della

 
rete

Utility Link Classe:Tratta

 
della

 
rete

Pipe Classe:Tratta

 
della

 
rete

Appurtenance Classe:Nodo

 
della

 
rete

Workshop –
 

Ghent
 

24.04.2015



20

The GeoSmartCity Utilities and Governmental Services data model version 2.0 
 extends the core INSPIRE data model for Utilities and Governmental Services:

•7 INSPIRE feature types extended adding new attributes to the relevant INSPIRE US core 
 feature types

•

 

UtilityNetwork
•

 

ActivityComplex
•

 

SewerPipe
•

 

WaterPipe
•

 

OilGasChemicals

 

Pipe
•

 

TelecommunicationsCable
•

 

ElectricityCable
•9 feature types created from scratch (no corresponding feature type in the INSPIRE US core 

 model exists)
•

 

SewerAppurtenance
•

 

WaterAppurtenance
•

 

OilGasChemicalsAppurtenance
•

 

SoilDigs
•

 

Intervention
•

 

TransformationProjects
•

 

InfrastructureOrigin
•

 

MunicipalIntervention
•

 

CrowdSourcing
Workshop –

 

Ghent
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class Sewer Network

«featureType»
SewerPipe

«voidable»
+ sewerWaterType  :SewerWaterTypeValue

Node
Util ityNetworkElement

«featureType»
Common Utility Network 

Elements::UtilityNode

«featureType»
Common Utility Network Elements::

Pipe

«voidable»
+ pipeDiameter  :Measure
+ pressure  :Measure [0..1]

«featureType»
Common Utility Network Elements::UtilityNetwork

+ util i tyNetworkType  :Util i tyNetworkTypeValue
+ authorityRole  :RelatedParty [1..*]

«voidable»
+ util i tyFacil ityReference  :ActivityComplex [0..*]
+ disclaimer  :PT_FreeText [0..*]

constraints
{All uti l i ty network objects have inspireId}
{"telecommunications" value of "uti l i tyNetworkType" is not in IR}

LinkSet
Util ityNetworkElement

«featureType»
Common Utility Network Elements::UtilityLinkSet

«voidable»
+ uti l ityDeliveryType  :Util i tyDeliveryTypeValue [0..1]
+ warningType  :WarningTypeValue

«featureType»
Common Utility Network Elements::Appurtenance

+ appurtenanceType  :AppurtenanceTypeValue

«voidable»
+ specificAppurtenanceType  :SpecificAppurtenanceTypeValue [0..1]

constraints
{"TelecommunicationsAppurtenanceTypeValue" is not in IR}

«featureType»
Network::Network

«voidable»
+ geographicalName  :GeographicalName [0..*]

+pipes
«voidable»
0..*

+networks
«voidable»
0..*

An example of GSC extension: the sewer network

UML of

 

the INSPIRE core

 

SewerNetwork

Workshop –
 

Ghent
 

24.04.2015



22

GeoSmartCity extension of the “Sewer Network”
 

‐
 

version 2.0

•
 

The GeoSmartCity data model
 

for
 

sewer
 network

–

 

extends
 

2 INSPIRE‐core
 

feature
 

types:
•

 
sewerPipe

•
 

sewerAppurtenance

–
 

introduces
 

2 new
 

feature
 

types:
•

 
InfrastructureOrigin

 
‐

 
(Flanders

 
region

 
requirements)

•
 

TransformationProject
 

(Flanders
 

region
 

+ Italian
 requirements)
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GeoSmartCity extension of the “Sewer Network”
 

‐
 

version 2.0
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GeoSmartCity extension of the “Sewer Network”
 

–
 

ongoing version 
 2.1

Based upon Flanders Region pilot’s feedback

New Feature
 

type:
TransformationAction

Associations:
sewerPipeHasProjectAction

sewerAppurtenanceHasProjectAction

actionBelongsToProject

sewerPipeHasOrigin

sewerAppurtenanceHasOrigin
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GeoSmartCity extension of the “Sewer Network”
 

version 2.1 
class GSC_SewerNetwork_Extended

«featureType»
Sewer Network::SewerPipe

«voidable»
+ sewerWaterType: SewerWaterTypeValue

«featureType»
GSC_SewerPipeExtended

«voidable»
+ sewerPipeCoatingType: sewerPipeCoatingTypeValue [0..1]
+ sewerPipeDepthRange : sewerDepthRangeValue [0..1]
+ sewerPipeEndNodeFlowingQuote: Measure [0..1]
+ sewerPipeEndNodeTerrainQuote: Measure [0..1]
+ sewerPipeExternalWidth: Measure [0..1]
+ sewerPipeInternalWidth: Measure [0..1]
+ sewerPipeLenght: Measure [0..1]
+ sewerPipeMaterialType: sewerPipeMaterialTypeValue [0..1]
+ sewerPipeRecoveryPresent: boolean [0..1]
+ sewerPipeRecoveryType: sewerPipeRecoveryTypeValue [0..1]
+ sewerPipeRoadPosition: sewerPipeRoadPositionValue [0..1]
+ sewerPipeStartNodeFlowingQuote: Measure [0..1]
+ sewerPipeStartNodeTerrainQuote: Measure [0..1]
+ sewerPipeSurveyDate: Date [0..1]
+ sewerPipeType: SewerPipeTypeValue [0..1]

Util ityNode

«featureType»
Common Utility Network Elements::Appurtenance

«voidable»
+ appurtenanceType: AppurtenanceTypeValue
+ specificAppurtenanceType: SpecificAppurtenanceTypeValue [0..1]

constraints
{"TelecommunicationsAppurtenanceTypeValue" is not in IR}

«featureType»
GSC_SewerAppurtenance

«voidable»
+ swAppurtenanceAlternativeAuthorityRole: RelatedParty [0..1]
+ swAppurtenanceAlternativeId: Identifier [0..1]
+ swAppurtenanceDepthAccuracy: swAppurtenanceDepthAccuracyTypeValue [0..1]
+ swAppurtenanceDepthLocation: GM_Point [0..1]
+ swAppurtenanceDepthMeasure: Measure [0..1]
+ swAppurtenanceDepthMeasureDate: Date [0..1]
+ swAppurtenanceDocumentation: PT_FreeText [0..1]
+ swAppurtenanceGroundLevelMeasureDate: Date [0..1]
+ swAppurtenanceGroundLevelReference: Measure [0..1]
+ swAppurtenanceHeight: Measure [0..1]
+ swAppurtenanceMaterialType: swAppurtenanceMaterialTypeValue [0..1]
+ swAppurtenanceOverflowHeight: Measure [0..1]
+ swAppurtenancePumpFlow: Measure [0..1]
+ swAppurtenanceRelativeToRoadPosition: swAppurtenanceRelativeToRoadPositionValue [0..1]
+ swAppurtenanceUserType: swAppurtenanceUserTypeValue [0..1]

Network

«featureType»
Common Utility Network Elements::UtilityNetwork

+ authorityRole: RelatedParty [1..*]
+ util ityNetworkType: Util ityNetworkTypeValue

«voidable»
+ disclaimer: PT_FreeText [0..*]
+ util ityFacilityReference: ActivityComplex [0..*]

constraints
{All util ity network objects have inspireId}
{"telecommunications" value of "uti l ityNetworkType" is not in IR}

UtilityLinkSet

«featureType»
Common Utility Network Elements:

:Pipe

«voidable»
+ pipeDiameter: Measure
+ pressure: Measure [0..1]

«featureType»
GSC_NewCommonFeatureTypes::

GSC_infrastructureOrigin

«voidable»
+ ancestor: identifier [0..1]
+ Change_PointOfTime: Date [0..1]
+ DateOfUndergroundSurvey: Date [0..1]
+ originType: originTypeValue [0..1]
+ registrator: RelatedParty [0..1]
+ specificOriginType: specificOriginTypeValue [0..1]
+ surveyProcess: surveyProcessTypeValue [0..1]
+ timeOfRegistration: DateTime [0..1]
+ typeOfChange: typeOfChangeValue [0..1]

«featureType»
GSC_NewCommonFeatureTypes::TransformationActions

+ projectActionId: PT_FreeText
+ projectActionType: projectActionTypeValue [0..1]

«featureType»
GSC_NewCommonFeatureTypes::TransformationProjects

«voidable»
+ projectCompleted: boolean
+ projectDescription: PT_FreeText [0..1]
+ projectEndDate: Date [0..1]
+ projectExecutor: RelatedParty [0..1]
+ projectID: PT_FreeText
+ projectStartDate: Date [0..1]
+ projectSubmitter: RelatedParty [0..1]
+ projectTitle: PT_FreeText [0..1]
+ projectType: projectTypeValue [0..1]

1..*

SewerPipeHasProjectAction

+pipes
«voidable»
0..*

belongsTo

0..1

sewerAppurtenanceOrigin

+networks
«voidable»
0..*

1..*

sewerAppurtenanceHasProjectAction

0..1

sewerPipeOrigin
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Generic

 workflow

 
to

 transform

 datasets

 according

 
to

 selected

 target 

 schema 

 requirements
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Mapping
 

table overview: SewerPipeExtended
 

feature
 

Type
 

‐
 

vers.2.1
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THANK YOU!

QUESTIONS?
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