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Summary

" The project

=" BD Topage and INSPIRE general approach
=" Discrepancies with INSPIRE

" INSPIRE adaptations

= Additions to INSPIRE

" Implementation

= Conclusion
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THE PROJECT
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Context

= Started in 2012

=" Old product: CARTHAGE database
= Rich semantic
= Medium scale data (50Kk)

=" New product: TOPAGE database
= Rich semantic (mainly coming from BD Carthage)

= Detailed geometry coming from large scale topographic data base (BD
TOPO) (10Kk)
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Goals

" INSPIRE compatible
= User needs
" Product Owner needs: To have a « flowing » network

INSPIRE models Q{,
Working group ° —— Topage
DB Owner and User model
requirements T T
(questionnaire)
Old Medium Large scale
scale product DB

) 3
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BD TOPAGE AND INSPIRE
GENERAL APPROACH

=
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Adaptation of INSPIRE model

= HydroNetwork and PhysicalWaters into the same model

= |_ess feature types (covered by other databases)
= HydroPointOfinterest
= Man-made Object

= Sandre specific attributes added to INSPIRE

) 3
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Interpretation of INSPIRE model

= Combining hydro network and physical waters

==complexT ype==
TROMCON HY DROGRAPHQLUE : 2

GeneralisedLink] Muméro d'ordre du trongcon hydrographique

=
+ Stratégie de classement du trongon hydrographique
2::;121{‘;3; + PEérnmeétre 'd'utilisatinn au arngine du troncon hydrographigue
+ Sensde I'ecoulement du troncon hydrographigue
+ centerdineGeometry: GM Curve + Resolution du trancon hydrographigue
+ Febbois BOOIean-= false_ + Méthode d'nbtentiE{gﬂﬂtﬂté&ﬂhﬂiﬁﬂ,@ﬂtﬂﬂ@ﬂﬁgd:ﬁgfﬂ;ﬂimmphiq
+ Ecoulement certifie du troncon hydrographigue
HydroObject wfeature Types + Persgance du troncon hydrographigue
Watercourse + Postion parrapport au sol du trongon hydrographigue
«featureType» «voidables + Délimitation du trongon hydrographique
WatercourseLink + condition -ConditionOfFacilityValue [0_1]| |+ T roncon fictif
+ delineationKnown Booclean + Origine du trongon hydrographique
«voidable, lifeCyclelnfox» : Eg’ﬁﬁﬁgmmvaw + Classe de largeur du trongon hydrographique
+ beginLifespanVersion: DateTime + streamOrder -HydroOrderCode [0..1] + Salinité du troncon hydrographigue
+ endLifespanVersion: DateTime [0..1][* width “WidihRangs + Type de bras du troncon hydrographique
- Ty + Mature du froncon hydrographique
avoidablex {geometrylsCuneOrSuriace) + Réseau principal coulant
+ flowDirection: LinkDirectionValue {banksShallBeliferentShoreClyects) + Appartenance du trongon hydrographique aun pays
+ length: Length {onlyManmadeHas ConditionAttr} + Appartenance du trongon hydrographique & un bassin hydrographique
+ Géométrie du troncon hyvdrographigue
INSPIRE Topage
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Shared principles with INSPIRE

= Covers almost all the INSPIRE HydroNetwork model

Topage feature

=

ISN/13.XXX _

+ endlifespanVersion: DateTime [0..1]

«voidables
+ flowDirection: LiniDirectionValue

GeneralisedLink

wfeatureTypes
Newwork:-LinkSequence

+ link Direete«_!_Lmk 1 '] lorders:

B Cours d’eau
HydroObject |

«voidablies

types
yp s«dataTypes
Network::
— DirectedLink ol
Topage associations | WatercourseLinkSequence
+ direction: Sign|
0.* o
+link\l/ 1 NoeudDebut [1] = NoeudFin [1]
' G lisedLink
NetworkElement Element S T :zf::f::?%*mmode NetworkElement|
afeatureTypex Felemag m,m 0 0.1 «featureTypes
Netw ork:: 2. +spokeEnd +endNog£ Newworik:-Node
GradeSeparatedCrossing + centedineGeometry. GM_Cu -VO idables —
iordered} + fictitious Boolean = false ‘ 0.1 |+ geometry GM_Pointj
Tr. Deb ut — Tr.Fin
Trongon Nceud hydro
hydro
ufeatureTypen «featureTypes
ufeatureTypes Z
WatercourseSeparatedCrossing | WatercourselLink HydroNode
[ «voidable, lifeCyclelnfos «voidabie, lifeCydeinfox
+ beginLifespanVersion: DateTime + beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

+ hydroNodeCategory: HydroNodeCategoryValue

+ length: Length

.GN



Shared principles with INSPIRE

" Topologic rules taken from INSPIRE data specifications on
hydrography

= Connectivity tolerence

Taken from IR Requirement Annex |l, Section 8.7.7 Theme-specific
Requirements — Ensuring Network Connectivity

= Fictitious links
Taken from INSPIRE Recommandation n°49
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DISCREPANCIES WITH INSPIRE
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Discrepancies with INSPIRE

= Different modeling of surface water e

Watercourse

= In INSPIRE, watercourse can be GMSurface or curve wigabler
condition -ConditionOfFacility'alue [0..1]
delineationknown Boolean
length :Length
level \erticalPosition'/alue
streamOrder -HydroOrderCode [0..1]
width WidthRange
constraints
{geometrylz CuneOrSurface}
{bankaShallBeDifferentShoreObjects}
{onlyManmadeHas ConditionAtiry

okt o ka

= In Topage, watercourse is GMCurve
=> surface representation by an other feature type

<= complexT ypes>=
SURFACE ELEMENTAIRE : 2
Igeome triels Surfa ce} I N S P I R E .
+ Résolution géomeétrigue de la surface &lémentaire : HumericType
+ Pemsistance de |la surface élémentaire : CodeType Wate rcourse
0.1 |+ Origine de la surface &lémentaire : CodeType su rfa ce

Traverse |+ Salinité de la surface &lémentaire : IndicatorTy pe
+ Fone Humide : Indicator Ty pe
+ Nature de la surface elementaire : CodeType
+ Appartenance d'une surface élémentaire & un pays : TextType
+ Appartenance d'une surface élémentaire & un bassin hydrographigue : TextType
+ Gecometrie de la suface lémentaire : GM_Surface

a.= Troncon Amont2
Traversé Par

' -::-::mmplExTypE}} INSPl RE:
TRONCON HYDROGRAPHIQUE : 2 Watercourse Iink o0 - IG N

Crom=Fandmant

ISN/13. XXX |+ Numéro dordre du trongon hydrographigue



Discrepancies with INSPIRE

" |n INSPIRE, direct link between basin and watercourse

Theghbous +cqntainsBasin
«widables 5“2“’“’“’”
0.* / - / ;
«featureTypes «featue_ Typea_.
SurfaceWater — Drainagetasin
il etry :GM_Surface

+ geometry :GM_Pnmitive

+ inspireld :identifier Identifier
+ lewelOfDetail :MD_Resolution [0.. +outlet +drainsBasin
«woidable, lifeCyclelnfon «widabler  «widabler

+ beginLifespanVersion :DateTime 1. 1.* e S
+ endlLifespanVersion :DateTime [0.. s wE Pt!g '?ngnc\.le‘a::;’
«voidablen S DOy @
+ localType :LocalisedCharacterString [0..1] | ——— 1" beginlifespanVersion ‘DateTime

+ orngin :OriginValue + endLifespanVersion :DateTime [0..1]‘

+ persistence :HydrologicalPersistenceValue| constraints
+ ftidal :Boolean {largestBasinisRiverBasin}
«featureT...
RiverBasin
«featureTypes «featureTypes
Watercourse StandingWater
«\oidablen | «woidablex
+ condition :ConditionOffFacility\/alue [0..1] + elevation :Length
+ delineationKnown :Boolean + meanDepth :Length
+ length :Lepgth B + surfaceArea Area
: lsevel .Vetbca!fosahawalue _— e .
L n. eal” ":wc'.dam Rl fydvoOrdesCo . {geometryls SurfaceOrPoint}
constraints - -
{geometrylsCuneOrSurface}
{banksShallBeDifferentShoreObjects}
' {onlyManmadeHas ConditionAtir}
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Discrepancies with INSPIRE

" |n BD TOPAGE, basins are linked

with hydro nodes ISFIRES
_ _ DrainageBasin
- Indirect link to the watercourse ZomplERTRE
. . BASSIN WVERSANT TOPOGRAPHIQUE : 3
+ Allows direct calculation of upstream / INSPIRE|amgesBasnisRiverBasn}

Code hydrographigue du bassin vemsant
Stratégie de dassement du code hydrmographigue du bassn versang
P é&rimétre d'utilisation ou arigine du code hydrographique du basgn versant
COrigine du bassin versant

Géométre du bassin versant

downstream basins

+ o+ o+ o+ o+

1.% 1.%

. . . MoeudAmontB MNopudAvalBWi
matching with INSPIRE will not be
simple !
0. 0.1
Noeud AmpntBWVz2 oeudAvalBW2
|NSP|RE ==complexT ype==

MOEUD HYDROGRAPHIQUE : 3

+ Elevation du noeud hydmgraphique : NumericT ype
+ Catégorie de noeud hydmgraphigque : CodeType
+ Géométie du noeud hydrographigue : GM _Point

) 3 *
]

0.*
MoeudAmontSurfageElementaire Emtnir&Suﬁ\aceE lementaire

HydroNode
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INSPIRE ADAPTATIONS
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List of adaptations

" Language

= Flattening

" Code lists

= Specialization / generalization
= Multiplicity / Voidable

) 3
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Language

The model is in French

Mapping with INSPIRE attributes is documented

Attributs ETH2.0 Correspondance Inspire Format Card

IdentifiantOH Identifiant de I'objet hydrographique localld de l'inspireld (Identifier) Caractére 1
NomOH Nom de l'objet hydrographique attribut text du datatype SpellingO|Caractére 0..*
LangueNomOH Langue du nom de l'objet hydrographique |attribut language de geographicalN Caractére 0..*
StatutNomOH Statut du nom de l'objet hydrographique attribut nameStatus de geographic|Caractére 0..*
SourceNomOH Source du nom de l'objet hydrographique |attribut sourceOfName de geograp|Caractére 0..*
TypeToponymeOH Type de toponyme de l'objet hydrographiqud- Caractere

DateCreationOH Date de création de I'objet hydrographique |beginLifespanVersion Date 1
DateMajOH Date de derniere mise a jour de I'objet hydrg Date 1

endLifespanVersion

StatutOH Statut de l'objet hydrographique Caractere 1
PrecAltiOH Précision altimétrique de la donnée utilisée |- Caractere 0..1
MethAltiOH Méthode d'acquisition de la précision altimé|- Caractere 0..1
PrecPlaniOH Précision planimétrique de la donnée utilisé(- Caractere 0..1
MethPlaniOH Méthode d'acquisition de la précision planini- Caractere 0..1
CommentaireOH Commentaires sur l'objet hydrographique |- Caractere 0..1

ISN/13.XXX
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Flattening: Case 1: no flattening

Ex: Inspire Identifier

adataTypen
il The type Identifier has been kept
+ localld: CharacterString
g + namespace: CharacterStiing L . .
5 | elifecyclelnfo, voidables However only the local id is capture in production
Z |+ vemsionld: CharacterString [0..1] process. The other attributes are automatically
s s derived during the transformation to INSPIRE
{Allowed characters for localld and namespace}
=ZzcomplexType==
DOBJET HYDROGRAPHIQUE
{Decret2006-272}
+ |dentifiant de ['objet hydrographigue _ldentifierType
+ MNom de I"'objet hydrographique cTexdtType
+ Langue du nom de I'objet hydrographique - CodeType
+ Statut du nom de 'objet hydrographigque - CodeType
Q + Source du nom de 'objet hydrographique CTexdType
Qo + Type de toponyme - CodeType
g + Date de création de 'objet hydrographigue - DateType
|9 + Date de demiére mise a jour de 'objet hydrographigue s DateType
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Flattening: Case 2: full flattening

Ex: Hydro Order Code

All attributes of the dataType HydroOrderCode are associated to the watercourse

«featureType»
Watercourse
«dataType»
«voidable»
1 |+ condition -ConditionOfFacilityValue [0..1] HydroOrderCode
oc + delineationKnown :Boolean
. |+ length :Length . -
‘£ + lewel -VerticalPositionValue / + order CharacterStnng |
= |+ streamOrder :HydroOrderCode [0..1] — + orderScheme: CharacterString
+  width -WidthR .
e Tange + scope: CharacterString
constraints
[geometryls CurveOrSurface}
{banksShallBeDifferentShoreObjects}
{onlyManmadeHasConditionAttr}
<=complexTypes==
Q TRONCON HYDROGRAPHIQUE : 4
oo
g + Numéro d'ordre du froncon hydrographique C TextType[]
|9 + Stratégie de classement du troncon hydrographique C TextType
+ Pérmeétre d'utilisation ou ongine du troncon hydrographique C TextType
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Flattening: Case 3: Flattening with simplifications

Ex: Toponym

Only one spelling has been kept
Attributes not necessary in Topage BD have been removed

«dataType» «dataType»
GeographicalName Spetiimgiasame
- + ftext :CharacterString
" + spelling :SpellingOfName [1..7] o @ .\oidables
1 + script (CharacterStri
o :wll:?\gf;ge : oSG + _iransiterstionScheme. :CharacterString [0.1]
% + nativeness :NativenessValue
=z + nameStatus :NameStatusValue «dataTypes
— + sourceOfName :CharacterString PIURCEToROINK!
+ pronunciation :PronunciationOfName @ ® . \oidables
+ grammaticalGender :GrammaticalGenderValue [0..1] ¥ PMW‘W;W"?LN “URI [0..1]
+ grammaticalNumber :GrammaticalNumberValue [0..1] PO SO e 1011
<<CcomplexTypes>
OBJET HYDROGRAPHIQUE
{Decret2006-272}
g"o + Identifiantde 'objet hyvdrographigue _ldentifierT ype
g + MNom de 'objet hydrographique - TextType
o + Langue dunom de I'objet hydrographique - CodeType
= + Statutdunom de l'objet hydrographique - CodeType
+ Source du nom de I'objet hydrographique - TextType
+ Tvype de toponym e ‘CodeTvpe
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Flattening: Case 3: Flattening with simplifications

Ex: Level of Detail (MD_Resolution from ISO 19115)

Only usefull information in Topage has been kept (equivalentScale)

zlnions
MD_Resolution

+ equivalentScale: MD_RepresentativeFraction
+ distance: Distance

L
ac
o ) )
W MD_RepresentativeFraction
Z + denominator. Integer
Units of Measure::
Distance
==ComplexTypes==
EMTITE HY DROGRAPHIQLUE : 2

+ Code hydrographique de l'entité hydrographique CTextType
) + Stratégie de classement du code hydrographigue de I'entité hydrographigue CTextType
o0 + Pérmeétre d'utilisation ou origine du code hydrographique de l'entité hydrographique : TextType
(gv} + Résolution de I'entité hydrographique CMumericType
Q + Méthode dobtention de la résolution dune entité hydrographigue cTextType
|9 + Influence de la marée CIndicatorTy pe

+ Appartenance de I'entité hydrographique a un pays CTextType

+ Appartenance de I"entité hydrographique & un bassin hydrographigue CTextType

+ (Géométrie de I'entité hydrographique cGM_Primitive

)
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Code lists: Case 1 more values than INSPIRE

" Hydro nodes category codeList extended (voidable)

Topage
INSPIRE — S
1’ élément 1"élément
acodelists o
HydroNode CategoryValue /1 limite
+ boundary //2 influence flux résean
t ﬂDWCGnstrictinno/_/.H régule fhux résean
+ flowRegulation &— | .|
+ junction ¢ 4 embranchement
B —®3 exutoire
+ source e—— |
D SOUrce
7 diffluence
8 perte/infiloration
= Origin of a hydro object divided
Code de

I'élément Mnémonique de 1'élément

genumeratio._.

OriginValue s
w naturel ameénagé

natural @=——
manMade & 2 naturel non amenage

' \73 artificiel
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Code lists: Case 2 less values

Ex: Land-water boundary

All values kept. Unused values in status “Frozen”

Code de Statut de
1'élément Mnémonique de I'élément I'élément «codeLigt»
1 equinoctial Springl owWater Gelé Wateerv elValue
2 higherHighWater Gelé
3 higherHighWaterLargeTide Gelé + equinoctialSpringLowWater
4 highestAstronomicalTide Gelé + higherHighWater
: ol ik + higherHighWaterLargeTide
6 highWater Gelé highedA ical Tid
7 highWaterSprings Gelé X ighesASImonicattine
B indianSpringHighWaer Gelé +_highestHighWater
o incianSprnaLowWater Gelé + highWater
10 localDatum Gelé + highWaterSprings
1 lowerLowWater Gelé + indianSpringHighWater
12 lowerl owWaterL argeTide Gelé + indianSpringLowWater
13 lowestAstmonomicalTide Gelé + |ocalDatum
14 Pl e Hinlare + lowerLowWater
E i”“’:;ﬂ”“’watﬁslﬂmﬂs :i*—‘ + lowerLowWaterLargeTide
ow Water < + lowestAsronomicalTide
17 lowWarerDarm Gelé | oL t
13 lowWaterSprings Gelé 7 e < 3
19 meanHigherHighWater el + lowestLowWaterSpnngs
20 meanHigherHighWaterSpring Gelé + lowWater
21 meanHigherl owWater Gele + lowWaterDatum
22 meanHighWater Gelé + lowWaterSprings
23 meanHighWaterNeaps Gelé + meanHigherHighWater
24 meanHighWaterSprings Gelé + meanHigherHighWaterSprings
£ meanl owerHighWater Gele + meanHigher_owWater
26 meanl owerl ow'Water Gelé N N R T
' 27 meanlowerLow'WaterSprings Gelé
28 meanl owWater Gelé
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Multiplicity

= Mandatory attributes in INSPIRE are mandatory in TOPAGE
= Voidable INSPIRE => multiplicity [0..1] or [0..*]
= Some voidable INSPIRE attributes are mandated in TOPAGE =>

multiplicity [1] or [1..%]
Ex : persistance, level, widthRange...

) 3
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ADDITIONS TO INSPIRE

=
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Feature type additions

" Transition waters
area between sea and river (delta, mangrove...)

= \Watercourse surface
surface representation of a watercourse

) 3
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Relationship additions

" Lineage between hydro objects

==complexType==
GEMEALOGIE DES OBJETS HYDROGRAPHIQUES

+ Date de modification de ['entité hydrographique - DateType
+ Type de modification apportée 3 'entité hvdrographigue ; CodeType
+ Raisonsdu changement de I'entité hydrographique cTexType
i
R
OHEnfant ™~
=complexType==
OBJET HYDROGRAPHQUE
{Decret2006-272}
+ |dentifiant de ['objet hydrographigue _ldentifierType
+ Mom de l'objet hydrographique cTextType
+ Langue du nom de I'objet hydrographique s CodeType | —
+ Statut du nom de I'objet hydrographique : CodeType 0.*
+ Source du nom de 'objet hydrographique cTextType OHParent
+ Type de toponyme - CodeType
+ Date de création de I'objet hydrographique - DateType
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Relationship additions

= Relationship with external databases

==complexT ype==
SOURCE

(=Point d'eau=) 1.1
+ Code national de la source N 1dEJ i MoeudFin
+ Libellé de |a source oeudie /
+ Altitude de la source ==complexTipe==
+ Coordonnée X principale de la source P P
+ Coordonnée Y principale de la source MOEUD HYDROGRAPHIQUE : 2
+ Type de projection descoordonnées pri Cig%ﬁgﬁl&.ﬁ%e + Elevation du noeud hydrographique : MumericType
+ Fﬁdﬁmdesmﬂmée&mﬁdpﬂe&m-la—mm K + Catégorie de noeud hydrographigue : CodeType
+ Commentairessurla source NHA”Encie + Géomeétrie du noeud hydrographique : GM_Paoint
Source (hydro POI DB) Hydro node (Topage DB)
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Attribute additions

= Business attributes: Salinity, principal / secondary watercourse
= Metadata at feature level: Accuracy, capture method, dates

==complexType==
OBJET HYDROGRAPHIQUE
{Decret2006-272}
+ ldentifiant de ["'objet hydrographigue CldentifierType
+ Mom de I'objet hydrographique cTextType
+ Langue du nom de I'objet hydrographigue s CodeType |
+ Statut du nom de 1"'objet hydrographigue s CodeType 0.*
+ Source du nom de "objet hydrographique - TextType OHParent
+ Type de toponyme s CodeType
+ [Date de création de I"objet hydrographique - DateType
+ [Date de demiére mise a jour de 'objet hydrographique s DateType
+ Statut de I'objet hydrographigue s CodeType
+ Précision altimétrique de la donnée utilisge pour générer I'objet hydrographique cTextType
+ M éthode d'acquisition de la précision altimétique de la donnée utilisfée pour générer I'objet hydrographique TextType
5+ Précision planimétrigue de la donnée utilisée pour générer I'objet hydrographigue cTextType
+ M éthode d'acquisition de la précision planimétrique de la donnée utilistée pour générer I'objet hydrographique © TextType
+ Commentairessurl'objet hydrographigue cTextType
ISN/13.XXX [ [ IG N



IMPLEMENTATION
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Data production (IGN)

= Validation of the model
= Too complex to identify gaps with user needs
= Prototype on small areas and data submited to users

" Production has begun S B lonies

2 o ‘~, rd 0 A U - I:
e w,'\,: ..}
{ L ’ .a
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Publication

= Draft exchange model

= Adapted from the conceptual one
= Shortening of attribute names

= Selection of attributes to be published
= No lineage
= No metadata information on names (language, source, ...)

= Only instanciable feature types are described (with inherited attributes)

= Exchange format
= Shp (ESRI)
= MIF/MID (for Map Info)
= Maybe WFS and GML
= Will be accessible through Sandre catalogue hitp://www.sandre.eaufrance.fr/
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CONCLUSION
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Conclusion

= At first : the idea was to start from INSPIRE model
= Modeling task was led by an INSPIRE champion

" |n practice
= Most concepts are from INSPIRE but with adaptation
= Some additions and discrepencies were necessary

= Will be easier to transform into INSPIRE model and for reporting
to Europe

Thank you !
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