Institut de Recherche
pour le Développement
FFFFFF

Utiliser des vocabulaires controles pour
FAIRIiser les données

Partie 2 : FAIRIser son vocabulaire

Victoria Agazzi (CNRS, UAR CPST)
Véronique Chaffard (IRD, UMR IGE)

Charly Coussot (IRD, OSUG)
Jean-Christophe Desconnets (IRD, ESPACE-DEV)



Fairiser son vocabulaire

Findable

p Les attentes

m Construire et partager les terminologies au dela de son domaine et de ses
Accessible bases de données
m Fournir une représentation lisible et accessible pour les machines

Vocabularies Vocabularies are
FAIR

Q5 O

m Contréler 'annotation sémantique des données et des métadonnées
m Interroger les vocabulaires pour faire de I'enrichissement et de I'harmonisation
de données
m Stocker les libellés et les URI pour exploiter les propriétés d’'un terme




Fairiser son vocabulaire

Findatie Les promesses

m Indexation des données sur un vocabulaire controlé
Découverte des données via un systéme a facettes maitrisé

m Intégration de données pluri-disciplinaires (climat, océan, atmospheére, surfaces
continentales)

Accessible

Vocabularies are
FAIR

’Oﬂé%%
o )



Fairiser son vocabulaire

“Ten simple rules for making a vocabulary FAIR”(S. Cox et al., 2020)

* Rule 1. Determine the governance arrangements and custodian of
the legacy vocabulary

¢ Rule 2. Verify that the legacy-vocabulary license allows repurposing,
and agree on the license for the FAIR vocabulary

* Rule 3. Check term and definition completeness and consistency in
the legacy vocabulary

* Rule 4. Establish a traceable maintenance environment for the FAIR
vocabulary content

¢ Rule 5. Assign a unique and persistent identifier to (a) the vocabulary

and (b) each term in the vocabulary

1 Rule 6. Create machine readable representations of the vocabulary
terms

¢ Rule 7. Add vocabulary metadata

» Rule 8. Register the vocabulary

* Rule 9. Make the vocabulary accessible for humans and machines

* Rule 10. Implement a process for maintaining the FAIR vocabulary



https://doi.org/10.1371/journal.pcbi.1009041

SKOS: Simple Knowledge Organisation System

Des bases documentaires au web de données
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Diagramme de classes formalisant la notion de Thesaurus
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Standardisation pour le web : SKOS (W3C, 2008)
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SKOS : Simple Knowledge Organisation System

Pour chaque terme:
e Un identifiant pérenne = URI
Ex: https://dbpedia.org/resource/Strasbourg et
hitps://sws.geonames.org/2973783 représente la ville de Strasbourg

e Des propriétés:

o terme préférentiel: skos:prefl.abel
o terme alternatif{skos:altLabe
o déefinition: skos:definition
g + équivale S langues: @en, /’
oL Vil —skos:pre Label
Entre termes: _ s i * "animals” @en
e Relations sémantiques hiérarchiques : /
o estPlusGénérique: skos:broader i
o estPlusSpécifique: Bkos:narrower /ﬂ
/ \
/ \ ~ \
- P . . g e e r—— \ kos: ope_r:lote :
o Rglatloqg_sq{nan'tol\guis a_ssoctll\a/ltl}[/ehs (similarité| uw@ﬂ@@ B aiinciiic
estSimilaireA: skos:exactMatch, < domestic cats" *wildéats" @en
o  EstProcheDe: skos:closeMatch, "domestic cats" @en
o estAssociéA{skos:related)



https://dbpedia.org/resource/Strasbourg
https://sws.geonames.org/2973783

Fairiser son vocabulaire

Imposer un vocabulaire standard existant est difficilement envisageable

Chaque discipline doit adapter son vocabulaire a ses besoins

o Solution 2 : aligner les vocabulaires

Alignement :
VOCABULAIRE A VOCABULAIRE

HORIZON INDIGO

S A <<équivalent>> SSclences

du sol"

Méme
discipline



Fairiser son vocabulaire

en s’appuyant sur les principes suivants

e Reéutiliser I'existant: les thésaurus de référence sont une
brique de base pour la construction de vos thésaurus

e Enrichir pour adapter a ses besoins

e Publier ses propres vocabulaires dans le respect des
principes FAIR

e [Mettre en correspondance (si possible) avec d’autres

vocabulaires



Comment fairiser son vocabulaire ?

1. ldentifier les thésaurus dit de “référence” et les concepts a réutiliser /
compléter

2. Organiser les concepts afin d’avoir une organisation adaptée a sa
communauté

Exemples: Theia/OZCAR, Data Terra



Thésaurus Theia/ OZCAR

Thésaurus pour les données in-situ
de la zone critique et des sciences
de I’environnement

e \ocabulaire commun a I’ensemble des
observatoires de I'lR OZCAR / pble Theia
in-situ.

e Basé sur NASA GCMD Earth Science

+ SANDRE pour la chimie des eaux

Surface water -
=

Terrestrial
hydrosphere rCB o
Phossmorou wmrgrﬁ“g M"T M >
Biosphere |- - i i g B e B
Land surface
e radae
2 ] -
Cryosphere |-~ 3 Siecehues | GCMD categories I
https:/earthdata.nasa.gow/aboutigcmd/
-
e ANDR emical categories
http:/fid .eaufrance frigpr/41
| Added categories |
- Fmosmmerc deme | Relevant for OZCAR thematics
__,I Aerosols I

—Sahd precipitation

Des catégories ont été rajoutées pour le besoin
de la communauté IR OZCAR

etaboites


https://gcmd.earthdata.nasa.gov/KeywordViewer/
http://id.eaufrance.fr/gpr/41

Thésaurus Theia/ OZCAR

Thésaurus pour les données in-situ de la zone

critique et des sciences de I’environnement
Variable

. . . OZCAR Theia in-situ thesaurus
e Organisé en 1 seul thésaurus contenant:

o Var|ab|e. o Alphabetical Hierarchy Groups
o objet d'intérét +Variable

:--Atmosphere variable
~-Biosphere variable
--Cryosphere variable
~-Land surface variable
. 4.Terrestrial hydrosphere variable
o AngIaIS :-Groundwater hydrology
--Karst hydrology
4-Surface water hydrology
--Surface water chemistry
-Surface water microbiology
4.Syrface water physic variable
-Pond turbidity
t-River discharge
~-Surface water conductivity
~-Surface water pH
--Surface water suspended sediment
: concentration
--Surface water temperature
~Water level

Objet d’intérét
OZCAR Theia in-situ thesaurus

Alphabetical Hierarchy Groups

-Physical entity
>-Chemical entity
4-Environmental entity
:-Atmosphere
-Biosphere
--Cryosphere
+Hydrosphere
--Groundwater
urface water
-Lake

-Pond

-River
-Spring

i --Water

i-Land surface




Thésaurus Data Terra

Thésaurus pour les données multi source et multi thématiques du systeme

Terre

e Vocabulaire commun a I'ensemble des 4 plles

e Basé sur NASA GCMD + thésaurus des poles

“Za

commune 8 GCMD et AP = i Atmosphernic temperature \
Atmosphere
FOI Ozcar The Legende :
\—'>‘19_ﬁ— Allignement : GCMD, OT, AP, |__ .~
\

\S

Air quality

Altitude

Atmospheric chemistry.
Atmospheric electricity

Atmospehric pressure

Amospheric radiation
Clouds

Precipitation
Atmospheric winds
Weather events

Surfaces fluxes

Atmospheric stability

Atmospheric temperature indices


https://gcmd.earthdata.nasa.gov/KeywordViewer/

Earth Science Feature

Thésaurus Data Terra

Thésaurus pour les données multi source

et multi thématiques du systéme Terre Err

e Organisé en 4 thésaurus: Earth Science Property

o Type d’'Objet d’intérét: Earth Science Feature e - feee oo
o Variables: Earth Science Property [y oon
o Type de plateforme: Earth Science Platform | S s
o Type d'instrument: Earth Science Instrument | ssbnion o™

e Anglais

-Zooplankton size
+Cross-disciplinary ocean variables
Acoustic velocity
4Physical ocean variables
-Alr temperature
Conductivity
-Heat flux
Humidity
-Ice depth distribution
Ocean heat content
-Radiative flux
Salinity
-Sea surface height (SSH)
-Sea surface temperature
Speed profile
-Surface water temperature
Water depth
-Water pressure
Wave direction
-Wave height
Wave period
-Wave speed

Earth Science Platform

Alphabetical Hierarchy Groups

i-Earth Observation Airbornes
Earth Observation Satellites
ADEOS (Advanced Earth Observing Satellite)
ALOS
ALOS-2
Aqua
Aura
COSMO-SKYMED
ENVISAT
FY (Feng-Yun)
GCOM-W1
GOES (Geostationary Operational Environmental
Satellite)
Green-house gas Observing Satellite
Green-house gas Observing Satellite - 2
Himawari
JASON-2
JASON-3
LANDSAT-8
METEQSAT
METOP
MT1
NASA Earth System Science Pathfinder
PARASOL
PLEIADES
RADARSAT
RAPIDEYE
SENTINEL-1
SENTINEL-2
-SENTINEL-3
-SENTINEL-5
-SPOT
Terra
TerraSAR-X
VENuS
In Situ Land-based
Accelerometric station
-Air monitoring Stations
Fixed Observation Stations
Geodetic station
Gravimetric station
Ground Stations
Meteorological Stations
Mobile stations
+~Seismological station
Weather Stations
¢-In Situ Ocean-based
-Models
r-Navigation systems

Earth Science Instrument

Alphabetical Hierarchy Groups

i-Altimeters

-Chemical Meters/Analyzers
i-Current/Wind Meters
I-Gauges

Imaging Radars
i-Magnetic/Motion Sensors
hoton/Optical Detectors
-Positioning/Navigation
i-Pressure/Height Meters
¢-Probes

rofilers/Sounders
ecorders/Loggers

amplers
pectrometers/Radiometers
achometers
-Temperature/Humidity sensors
*-Thermal/Radiation detectors



https://skosmos.geomatys.com/earthsciencefeature/en/
https://skosmos.geomatys.com/earthscienceproperty/en/
https://skosmos.geomatys.com/earthscienceplatform/en/
https://skosmos.geomatys.com/earthscienceinstrument/en/

Comment fairiser son vocabulaire ?

3. Décrire son vocabulaire en SKOS

4. Formaliser les correspondances avec les thésaurus
identifiés (alignements)

Exemples: Theia/OZCAR



Thésaurus Theia/ OZCAR

+skos:related
0.*
SKOS:Concept +skos:hasTopConcept
0.."[ +skos:prefLabel:Literal[1]
+skos:altLabel:Literal[*] SKOS:ConceptScheme
+skos:narrower | o+ +skos:topConcept
0.*
OZCAR Theia in-situ thesaurus
+skos:broader
Alphabetical Hierarchy Groups
Variable
-Atmosphere variable
. . Biosphere variable
Top concept: Variable

Cryosphere variable
Land surface variable
Terrestrial hydrosphere variable
Groundwater hydrology
- Karst hydrology
4-Surface water hydrology
Surface water chemistry
Surface water microbiology
Surface water physic variable
Pond turbidity
i-River discharge
Surface water conductivity
Surface water pH
Surface water suspended sediment
concentration
Surface water temperature
Water level

OZCAR Theia in-situ thesaurus

Alphabetical Hierarchy Groups
Physical entity
i-Chemical entity
-Environmental entity

Atmosphere

Biosphere

Cryosphere
4-Hydrosphere

-Groundwater
+Surface water
Lake

-Pond

-River

-Spring
-Water
Land surface

Top concept: Objet d’intérét

URI: https://w3id.org/ozcar-theia

:ozcarTheiaThesaurus a skos:ConceptScheme;

skos:hasTopConcept :c_024afb0a, :c_06813aff, :c_25ff936c,
:c_341ceb6a, :c_55ebb111,:c_b456a9b4, :c_c23c9bb6, :c_dO0bd8b1c,
:C_d4be84c4 .

dct:title "OZCAR Theia in-situ thesaurus"@en;
dct:created "2018-01-01"*xsd:date;

dct:creator "Charly Coussot https://orcid.org/0000-0002-0544-4802",
"Isabelle Braud https://orcid.org/0000-0001-9155-0056",

"Sylvie Galle https://orcid.org/0000-0002-3100-8510", "Véronique
Chaffard https://orcid.org/0000-0003-2823-7117";

dct:description "Thesaurus of the Theia in-situ information system :
https://in-situ.theia-land.fr/"@en;

dct:license <http://creativecommons.org/licenses/by/4.0/>;


https://w3id.org/ozcar-theia

Thésaurus Theia/ OZCAR

Top concept: Variable

+skos:narrower

:c_341ceb6a a skos:Concept;

skos:inScheme :o0zcarTheiaThesaurus;

+skos:related

SKOS:Concept

* [ +skos:prefLabel:Literal[1]

+skos:altLabel:Literal[*]

+skos:broader

+skos:hasTopConcept

+skos:topConcept

OZCAR Theia in-situ thesaurus

Alphabetical Hierarchy Groups

Variable
i-Atmosphere variable
Biosphere variable
Cryosphere variable
i-Land surface variable
4Terrestrial hydrosphere variable
i-Groundwater hydrology
Karst hydrology
4-Surface water hydrology
t-Surface water chemistry
-Surface water microbiology
4Surface water physic variable
Pond turbidity

-River discharge
Surface water conductivity

i-Surface water pH
Surface water suspended sediment
concentration

--Surface water temperature

_-Water level

URI: https://w3id.org/ozcar-theia/c_341ce66a

skos:narrower :c_0d8719e8, :c_8b34f633, :c_d9824eec,
:c_db51a9f2, :c_fb3683f0;

skos:prefLabel "Variable"@en;

skos:topConceptOf :0zcarTheiaThesaurus .

OZCAR Theia in-situ thesaurus

Alphabetical Hierarchy Groups
Categories of variable
i-Constraint
Instrument
Method

Observable property
Phenomenon
Physical entity

i-Process

Time
Variable
-Atmosphere variable
t-Biosphere variable
-Cryosphere variable
-Land surface variable
4Terrestrial hydrosphere variable
Groundwater hydrology
Karst hydrology
4-Surface water hydrology
:-Surface water chemistry
Surface water microbiology
4Surface water physic variable
+River discharge
1 day mean river discharge
1 hour mean river discharge
1 month mean river discharge
10 minutes mean river discharge
15 minutes mean river discharge
Instantaneous river discharge

1day mean river discharge

1 hour mean river discharge

Lower boundary of uncertainty interval of

Lower boundary of uncertainty interval of

Skosmos | n Sta nce d ’ u n Conce pt Va ria ble Vocabularies About Feedback Help | en Francais

English =

Variable > Terrestrial hydrosphere variable > Surface water hydrology > Surface water physic

variable > River discharge

PREFERRED TERM River discharge 3
TYPE Variable

BROADER CONCEPT Surface water physic variable
NARROWER CONCEPTS 10 minutes mean river discharge

HASOBJECTOFINTEREST
HASPROPERTY

SIMPLIFIED LABEL

URI

DOWNLOAD THIS CONCEPT:

15 minutes mean river discharge

1day mean river discharge

1 hour mean river discharge

1 month mean river discharge

Instantaneous river discharge

Lower boundary of uncertainty interval of 1 day mean river discharge
Lower boundary of uncertainty interval of 1 hour mean river discharge
Upper boundary of uncertainty interval of 1 day mean river discharge
Upper boundary of uncertainty interval of 1 hour mean river discharge

River

Discharge

Surface water discharge

https:/ /w3id.org/ozcar-theia/c_9c959860 S

RDF/XML TURTLE JSON-LD Created 2/7/22, last modified 4/29/22

URI: https://w3id.org/ozcar-theia/c_9c959860

:c_9c959860 a skos:Concept;

skos:inScheme :ozcarTheiaThesaurus;

skos:narrower :c_27bfea84, :.c 29b79f1a, :c_7aece067, :c_9391db4b,
:c_963cc0b5, :c_9c9f688b, ¢ d76a5276, :c_dad4a2284, :.c_dabd2d39;

skos:broader :c_b23989c9;

skos:prefLabel "River discharge"@en;



Thésaurus Theia/ OZCAR

Skosmos

OZCAR Theia in-situ thesaurus

Alphabetical Hierarchy Groups

¢-Categories of variable
Constraint
rInstrument
¢-Method
Observable property
t-Phenomenon
¢-Physical entity
-Process
rTime
Variable
-Atmosphere variable
Biosphere variable
--Cryosphere variable
Land surface variable
4Terrestrial hydrosphere variable
¢-Groundwater hydrology
Karst hydrology
4-Surface water hydrology
--Surface water chemistry
Surface water microbiology
4Surface water physic variable
4River discharge
1 day mean river discharge
1 hour mean river discharge
1 month mean river discharge
10 minutes mean river discharge
15 minutes mean river discharge
Instantaneous river discharge
Lower boundary of uncertainty interval of
1day mean river discharge
Lower boundary of uncertainty interval of
1 hour mean river discharge

Variable : instance

Vocabularies About Feedback Help

| en Frangais

Variable > Terrestrial hydrosphere variable > Surface water hydrology > Surface water physic

variable > River discharge

PREFERRED TERM River discharge 8
TYPE Variable

BROADER CONCEPT Surface water physic variable
NARROWER CONCEPTS 10 minutes mean river discharge

HASOBJECTOFINTEREST
HASPROPERTY

SIMPLIFIED LABEL

URI

DOWNLOAD THIS CONCEPT:

15 minutes mean river discharge

1day mean river discharge

1 hour mean river discharge

1 month mean river discharge

Instantaneous river discharge

Lower boundary of uncertainty interval of 1 day mean river discharge
Lower boundary of uncertainty interval of 1 hour mean river discharge
Upper boundary of uncertainty interval of 1 day mean river discharge
Upper boundary of uncertainty interval of 1 hour mean river discharge

River

Discharge

Surface water discharge

https:/ /w3id.org/ozcar-theia/c_9c959860 &

RDF/XML TURTLE JSON-LD Created 2/7/22, last modified 4/29/22

Alphabetical

Turbidity
-Volume
¢-Volumetric mass density

Water holding capacity

Water potential

Water retention curve
Phenomeno,
' tit

Hierarchy

I-Process
Time
Variable
¢-Atmosphere variable
t-Biosphere variable
Cryosphere variable
i-Land surface variable
4Terrestrial hydrosphere variable
Groundwater hydrology
~-Karst hydrology
4Surface water hydrology
Surface water chemistry
Surface water microbiology
+surface water physic variable
River discharge
t-Surface water conductivity
¢-Surface water level
Surface water pH
-Surface water suspended sediment
concentration
t-Surface water temperature
4-Surface water turbidity
i-Pond turbidity

Groups

Catégorie de variable: instance

variable

PREFERRED TERM

Variable > Terrestrial hydrosphere variable > Surface water hydrology > Surface water physic

Surface water physic variable -3

TYPE
BROADER CONCEPT
NARROWER CONCEPTS

SIMPLIFIED LABEL
URI

DOWNLOAD THIS CONCEPT:

Category of variable
Surface water hydrology

River discharge

Surface water conductivity

Surface water level

Surface water pH

Surface water suspended sediment concentration
Surface water temperature

Surface water turbidity

Surface water physic
https://w3id.org/ozcar-theia/c_b23989¢c9 &

RDF/XML TURTLE JSON-LD Created 2/7/22, last modified 4/29/22

URI: https://w3id.org/ozcar-theia/c_9¢959860

:c_9¢c959860 a skos:Concept;

skos:broader :c_b23989c9;

skos:inScheme :ozcarTheiaThesaurus;
skos:narrower :c_27bfea84, :c_29b79f1a, :c_7aece067, :c_9391db
:c_963cc0b5, :c_9c9f688b, c_d76a5276, :c_dad4a2284, :.c_dabd2d39;

skos:prefLabel "River discharge"@en;

URI: https://w3id.org/ozcar-theia/c_b23989¢c9

:c_b23989c9 a skos:Concept;

skos:broader :c_af623670;

skos:inScheme :ozcarTheiaThesaurus;

skos:narrower :c_1862b46d, :c_6ea2dbd7, :c_8b23ac2b,
:c_9¢959860, :c_abbdee26, :c_c04c5c87, :c_c159113b;

skos:prefLabel "Surface water physic variable"@en;



Comment fairiser son vocabulaire en pratique ?

SKOS Play!: permet de produire un fichier skos rdf a partir d'un fichier Excel
"template”

Icompwdm URI http://ontology.deic.org/cv/vocab-name/
PREFIX vocab-name http://ontology.deic.org/cv/vocab-name/
PREFIX pav http://purl.org/pav/
F det httpy//pur org/dc/terms/ General setup
owl http://www.w3.0rg/2002/07/owl#
xsd http://www.w3.0rg/2001/XMLSchema#
skos

http://www.w3.0rg/2004/02/skos/cores

Controlled vocabulary
metadata

Definition of terms
(and optionally properties)

Nikola Vasiljevic, & John Graybeal. (2021, April 22). FAIR DATA COLLECTIVE: FAIR Made Easy. Zenodo. https://doi.org/10.5281/zenodo.4705970


https://skos-play.sparna.fr/play/

Comment fairiser son vocabulaire en pratique ?

SKOS Play!: permet de produire un fichier skos a partir d'un fichier Excel
"template”

e Relations SKOS hiérarchiques et associatives

e Collections SKOS : regroupements utiles dans les cas
ou plusieurs concepts partagent un aspect commun

e Gestion des concepts dépréciés

e Possibilité d’ajouter des relations différentes de celles

définies par SKOS et basés sur d’autres ontologies
[ J

Quelques exemples de templates dans I'outil SKOS play!

Avantage: outil permettant de commencer un thésaurus assez rapidement et offrant de nombreuses
possibilités.

Inconvénient: gestion du thésaurus trés compliquée lorsque le vocabulaire grossit et lorsque
I'on complexifie les relations entre concepts!!


https://skos-play.sparna.fr/play/
https://skos-play.sparna.fr/play/convert

Comment fairiser son vocabulaire en pratique ?

Des éditeurs plus avancés:

Gestion facilitée, certaines opérations automatisées (exemple de la date mise a jour
renseignée automatiquement), historique, collaboration...

Courbe d’apprentissage plus importante, déploiement de I'outil

UKGovLD/registry-
core

Linked data registry - core application and example

Issues Stars Forks

OpenTheso UKGovLD Reqistry Ginco Vocbench



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjcmaqKyon4AhUbQvEDHZiVA_UQFnoECAoQAQ&url=http%3A%2F%2Fvocbench.uniroma2.it%2F&usg=AOvVaw3FAYSNBFE5UFWU9UL6hHEg
https://github.com/UKGovLD/registry-core
https://github.com/culturecommunication/ginco/
https://opentheso.hypotheses.org/

Comment fairiser son vocabulaire en pratique ?

Choix de I'uri du thésaurus:

e Importance de choisir une URI persistante dans le temps! Si le nom de domaine ne nous
appartient pas, les services _purl ou w3id qui permettent d'attribuer des uri persistantes.

e Choisir le format de 'URI: URI de base + pattern pouvant étre généré automatiquement par les
outils d’éditions (bonne pratique !)

Exemple : https://w3id.org/ozcar-theia/c_d9824eec
URI de base du thesaurus + ID du concept

e Le format de 'URI peut dépendre de la plateforme de publication du thésaurus visée!!

Exemple des URI Loterre avec 'URI de base Loterre et un identifiant ARK :
http://data.loterre.fr/ark:/67375/37T-C7671L.3Z0-Q



http://www.purlz.org/
https://github.com/perma-id/w3id.org#permanent-identifiers-for-the-web
https://hal.archives-ouvertes.fr/hal-03264850
https://w3id.org/ozcar-theia/c_d9824eec
https://en.wikipedia.org/wiki/Archival_Resource_Key
http://data.loterre.fr/ark:/67375/37T-C767L3Z0-Q

Comment fairiser son vocabulaire en pratique ?

Déployer sa propre infrastructure pour gérer, stocker, diffuser son
vocabulaire : exemple du thésaurus Theia/ OZCAR

= : compliant API ' rdeJ SPARGL oz ﬂ

Editeur : Vocbench Triple store : RDF4J Visualisateur : Skosmos

HTTP 301
Redirection

perma-id/w3id.org
ID persistent + Reverse " HTTP

Qrox! A 541 @32 204 ¥ 800 0



http://vocbench.uniroma2.it/
https://rdf4j.org/
http://skosmos.org/
https://w3id.org/
https://w3id.org/

Comment fairiser son vocabulaire en pratique ?

Plateformes de publication institutionnelles pour accueillir un thésaurus

{5 LOTERRE VG INRAG RD

VOCABULAIRES OUVERTS

IRD Référentiels

<&>EcoPortal O BioPortal

Recommandation : favoriser 'hébergement d’'un thésaurus au sein d’'une plateforme de
publication institutionnelle, disciplinaire ou thématique


https://www.loterre.fr/
https://vocabulaires-ouverts.inrae.fr/

Comment fairiser son vocabulaire ?

3. Décrire son vocabulaire en SKOS

4. Formaliser les correspondances avec les thésaurus
identifiés (alignements)

Exemples: Theia/OZCAR



Alignement avec d’autres thésaurus

Objectifs et intéréts:

e Faire des passerelles entre les difféerents silos de données dont le contenu peut étre décrit
de maniere différente (usage de terminologie différente) et/ou mal documenteé (sans
définition explicite)

e Reéutilisation et interopérabilité accrue des données

Concepts:
e Interopérabilité sémantique des données
Mise en oeuvre:

e Description formelle de liens sémantiques vers des termes exacts ou similaires d’autres
thésaurus a l'aide des propriétées SKOS (skos:exactMatch, skos:closeMatch,
Skos:relatedMatch)



Propriétés SKOS pour décrire les alignements

+skos:related

+skos:relatedMatch 0.+ 0..*

1

+skos:exactMatch

||

0.* ‘ SKOS:Concept
+skos:prefLabel:Literal[1]

+skos:altLabel:Literal[*]

|

+skos:hasTopConcept

SKOS:ConceptScheme

+skos:narfower 0.r 0.*

+skos: Match
skos:narfowMatc +skos:broader

L J
+skos:broadMatch

+skos:topConcept

Diagramme de classes de I'ontologie SKOS




Exemples d’alignements entre thésaurus

Thésaurus Data Terra : Alignements avec les thésaurus : GCMD + poles

Terra Vocabulary Linked Browse About Advanced~ Submit
Data Registry

This is a trial service — your feedback wil help us to improve it

cabulary.org/ncl | FAIR-Incubator | earthfeaturetype

Entry: Land surface

-vocabulary.org/ncl/FAIR-Incubator/earthfeaturetype

Core metadata

isa Concept | feature of interest

2 submitted by Viqui Agazzi
Refers to the surface area and features on the surface of the Earth.

accepted on 13 Apr 2022 08:20:38.973

Definition
definition Refers to the surface area and features on the surface of the Earth

0b47:

exact match

9 cfde c380

label Land surface

narrower | Urban areas | Crops | Rock | Soil | Topography | Sediment

er

pref label Land surface

top concept Earth featu
of

type Concept | feature of interest

skos:prefLabel
Landscape

skos:prefLabel
Crops

skos:prefLabel
Soil

—

Thésaurus :
Features of Interest
Types
[

skos:inScheme

skos:exactMatch

skos:narrower skos:prefLabel

NASA GCMD thesaurus

Land surface

skos:prefLabel
Land surface

AERIS Parameters thésauru

skoslexactMatch —>f
skos:narrower

skos:prefLabel
Land surface

Ozcar-Theia thésaurus

skos:exactMatch
skos:narrower \

skos:preflLabel
Land surface




Exemples d’alignements entre thésaurus

Thésaurus Data Terra : Alignements avec les thésaurus : GCMD + poles

skos:prefLabel
Landscape

skos:prefLabel
Crops

skos:prefLabel
Soil

skos:narrower

skos:narrower

skos:narrower

Thésaurus :
Features of Interest
Types

skos:inScheme

skos:prefLabel

NASA GCMD thésaurus

skos:exactMatch

Land surface

skosiexactMatch —»f

skos:exactMatch \

skos:prefLabel
Land surface

AERIS Parameters thésaurus

skos:prefLabel
Land surface

Ozcar-Theia thésaurus

skos:prefLabel
Land surface

@ Land surface (en)

: <https://terra-vocabulary.org/ncl/EarthFeatureType/> .
x grddl: <http://www.w3.0rg/2003/g/data-view#> .

« dct: <http://purl.org/dc/terms/> .

x owl: <http://www.w3.0rg/2002/07/owl#> .

rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .

x xsd: <http://www.w3.0rg/2001/XMLSchema#> .

ix skos: <http://www.w3.0rg/2004/02/skos/core#> .

rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .

x dc: <http://purl.org/dc/elements/1.1/> .

:c_46fa2569 a skos:Concept, <http://www.w3.org/ns/sosa/FeatureOflnterest>;
12 skos:prefLabel "Land surface"@en;

skos:exactMatch <https://w3id.org/ozcar-theia/c_3d4ce97d>,
|<https ://vocab.aeris-data.fr/parameter/0b47d139-cfde-c380-cd13-59abbcc7ad32>,
<https://gcmd.earthdata.nasa.gov/kms/concept/6a426480-c58f-4b6b-8e35-0975b7f6edb5>;

skos:definition "Refers to the surface area and features on the surface of the Earth."@en;

skos:narrower :c_b98c746c, :c 582c60b7, :c 72e9e9bf, :c Scaafe58, :c 9eB4adll, :c 57139866,
:c_83cfca32, :c_bdflicle;

skos:inScheme <https://terra-vocabulary.org/ncl/earthfeaturetype>;

skos:topConceptOf <https://terra-vocabulary.org/ncl/earthfeaturetype> .



En pratique: alignement avec d’autres thésaurus

L’alignement avec un autre thésaurus en 4 étapes
1 - Identifier les vocabulaires avec lesquels aligner son thésaurus
2 - Realiser les alignements (semi-automatiquement)
3 - Les valider (manuellement) avec un spécialiste du domaine

4 - Appliquer les alignements a son thésaurus



En pratique: Reéaliser les alignements

Utilisation de onaGUI pour aligner les concepts de notre thésaurus avec d'autres thésaurus
de maniére semi-automatique

e ['outil produit un fichier d'alignement des thésaurus au format EDOAL ou en
utilisant les propriétés d'alignement SKOS directement

e Les alignements peuvent ensuite étre appliqués a I'aide d'outil comprenant le
format EDOAL

VocBench permet la création de fichiers d’alignements et I'application des
alignements sur les thésaurus.


https://github.com/lmazuel/onagui
https://moex.gitlabpages.inria.fr/alignapi/edoal.html

démonstration du process sur un cas simple

En pratique: alignement avec d’autres thésaurus

onaGU| pour aligner les concepts d’'un thésaurus avec d'autres thésaurus de maniére
semi-automatique

© - ¢ OnAGUI-Ontology Alignement GUI
Tithsine ey B
Vorahuslaire 1 file:) b limnt n vt il i o d AINEINIE % 2Nt . Il ilic. | o y ¥ ngal-cubjuct theme.tt
2: Hies! HentsELL FmEL Slgnment/03Strip Areen.ttl
|3 e, 1 r =
Witrage de |a table sur vocab 1 e S eI e i et e s _ Filtrage de b table sur vocab 2
Trouver Ie concept selectionne Ireuver le concept seledion
score:  Type: @ drott commersiy
1.C |exactmaceh > Alouter Supprimer Bgne | Tout supprimer o @ acte du commurce
- oftique agricaie
@ romique ag
0213 axer tabal2 sahod o @ publigum commmesuiv
SR 1t — Sec oes 4 Fdor i v i o ey o @ portique tartars
2alon dar chawe — bose do donndes
angan [Eompmupiesiion des tique de la cammunizater
1y etigw bl stéme de i
A3 bangae de doandes BareLe ¢ Sorntes. T3 ame mavexion
aaqueLte barcue ce corraes  polbiqos 9a lavaronan—ert LA
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B e Bttie e B it de bn conciarenee
& ableta F o @ poitque de la cancaTenze 5|
@ cticnn rompostion g Parema J
Y @ la poosster
@ vt
N e
o @ portique de ko cerzrazter
2eloac modcasing o @) rocanmmnter

) setnckrcloge -@c mmation
serenmen: o @) pottique de cospaater
@- piays i Corod b 1ELI200

@ vz 32 13 Commurauts du >tk eue
B e

@ ronique du creer

| Lerigue [ Communtairus | Annoletions

o0 de e rott piewd

& : g irdaos Lexique Loxique @ o
PLEN e Libelies preterentiels: Libelies preterenticls:
@ 2o pourontam anQLa 06 Cerréss databage
& mnetoe Linsow chu i winen
2 aw
00 souve detude:
e Syngnv‘mc'.: l?'mwlvme A

B occt Fas di'amaions banqua de danndas

et dw it an

27awt o TGCnnC SN supdnaur

biigode. URi fragment UFd fragmeni

P e arm vus dedorn
) nrogizrament 327 corrécs
@ sximert - o B towm che coevrime -
< I ¥l ‘ | »

ONAGUI - Ontoloay Aanement GUI


https://github.com/lmazuel/onagui

Rappel sur les bonnes pratiques de création d’'un thésaurus

1 - Utiliser les thésaurus disciplinaires existants et de référence

2 - Contribuer si possible a les enrichir - éviter le plus possible de
produire des thésaurus “locaux”

3 - Utiliser des URI persistantes et des identifiants opaques

4 - Les enrichir par des alignhements et des nouveaux concepts en
les organisant autour de la vision d’observation : Variables,
Plateforme-capteur, Objet d’intérét



Aller vers une démarche plus ontologique

maturité sémantique forte
Ontologie: représentation partagée
décrivant formellement un domaine
de connaissances par la définition de
concepts et des relations
sémantiques entre concepts
exemple : SOSA

Taxonomie:

Thé i
exemple : WORMS esaurus

exemple : Thésaurus GEMET

Liste de mots-clés, glossaire
exemple : Themes INSPIRE

maturité sémantique faible

Améliorer la sémantique de la connaissance
Quels apports pour les fonctionnalités de nos dispositifs de gestion ?



Aller vers une démarche plus ontologique
Représentation de la connaissance proposée par SKOS

skos:prefLabeI_"| "The instrument ...."@en |
skos:broadMatch
gemd:maging_Specometer Radio) —> Faiblesse (pour les

machines) décrire la

._ . nature des concepts et
skos:Concept skos:Concept . .

leur inter relations
‘wl:umm

rdf:type

Graphe portant sur les concepts SKOS : Land Surface, Reflectance, Sentinel-2 (extrait du thésaurus de Data Terra)




Aller vers une démarche plus ontologique
“Augmenter” les thésaurus de la sémantique du domaine: utilisation de

I’ontologie d’observation SOSA

rdf:type

e

B 7
sosa:hostedBy k. sosa:Plateform ;'

skos:preﬂ.abel"’l.The instrument ...."@en I

skos: broadMatch

n' rdf:type
\ N
: = e d:Imagl tometer_Radio..
sosaobservedBy 7 : N gcm ging_Spec |
' X sosa:Sensor //l

,“ f:ty p_e__:::)— R %
N

ssn:isPropertyOf lésa;ObservablePropcrw

Graphe portant sur les concepts

SKOS : Land Surface, twmm
Reflectance, Sentinel-2 (extrait s

rdf:type e

du thésaurus de Data Terra) \Gmmmoﬂm,g}y



Aller vers une démarche plus ontologique

“Augmenter” les thésaurus de la sémantique du domaine: utilisation de
I’ontologie de variables d’observation I-ADOPT

iop:Variable

'
rdf:type
rdf:type

iop:hasObjectOfinterest

iop:hasProperty

rdf:type

skos:broader

sosa:ObservableProperty

Graphe portant sur les concepts
SKOS : 1 day mean river
discharge (extrait du thésaurus
de OZCAR - THEIA)




Aller vers une démarche plus ontologique

Cas d'usage portail de la connaissance Data Terra: Naviguer dans les données
pluri-disciplinaires, multi-sources du systéme Terre

@ Un climatologue veut

realiser des réanalyses
des données
climatiques. Il cherche
des données de
précipitations in-situ en
afrique subsaharienne

1 - Il interroge le catalogue ou
2 - il part a la découverte des
données

https://dataterra.geomatys.com/

%) i

Browse concepts associated to DataTerra and find associated data

Disciplines Variables Sensors

Atmosphere Meteorological Variables In-Situ Sensors

Cryosphere Biogeochemical variables Environmental models

Land Surface Earth Remote Sensing Instruments
Ocean



https://dataterra.geomatys.com/

Aller vers une démarche plus ontologique

Cas d’usage portail de la connaissance Data Terra: un graphe sémantique pour naviguer dans
les données pluri-disciplinaires, multi-sources du systéme Terre

Sub-Variable:

e==m  skos:broader TS
e

isPropertyOf

Precipitation amount }

Land Surface

observes

l skos:narrower
4/, DATA
//// TERRA
Rainqﬂllﬂe Search Data for these
= concept
...... uge udometer. pluviometer. o a1 ombrometer _—
meteor aroogists
Welcmu figs Linked Thematic e
; Concepts !

Land Surface

Sensor Sub-Type

Precipitation amount






Thésaurus Theia/ OZCAR

https://w3id.ora/ozcar-theia

Skosmos

Variable
OZCAR Theia in-situ thesaurus

Alphabetical

-Categories of variable
i-Constraint
t-Instrument
Method
i-Observable property
Phenomenon
Physical entity
i-Process
-Time
ariable
Atmosphere variable
Biosphere variable
Cryosphere variable
i-Land surface variable
4Terrestrial hydrosphere variable
t-Groundwater hydrology
i-Karst hydrology
4Surface water hydrology
i-Surface water chemistry
i-Surface water microbiology
4Surface water physic variable
4-River discharge
i -1 day mean river discharge
1 hour mean river discharge
-1 month mean river discharge
-10 minutes mean river discharge
-15 minutes mean river discharge
-Instantaneous river discharge
-Lower boundary of uncertainty interval of
1day mean river discharge
Lower boundary of uncertainty interval of
1 hour mean river discharge

Hierarchy Groups

Vocabularies About Feedback Help

Variable > Terrestrial hydrosphere variable > Surface water hydrology > Surface water physic

variable > River discharge

| en Frangais

PREFERRED TERM River discharge -§
TYPE Variable

BROADER CONCEPT Surface water physic variable
NARROWER CONCEPTS 10 minutes mean river discharge

HASOBJECTOFINTEREST
HASPROPERTY
SIMPLIFIED LABEL

URI

DOWNLOAD THIS CONCEPT:

15 minutes mean river discharge

1day mean river discharge

1 hour mean river discharge

1 month mean river discharge

Instantaneous river discharge

Lower boundary of uncertainty interval of 1 day mean river discharge
Lower boundary of uncertainty interval of 1 hour mean river discharge
Upper boundary of uncertainty interval of 1 day mean river discharge
Upper boundary of uncertainty interval of 1 hour mean river discharge

River

Alphabetical

-lurbidity
-Volume
-Volumetric mass density
-Water holding capacity
-Water potential
-Water retention curve
Phenomenon
Physical entity
Process
Time
Variable
-Atmosphere variable
-Biosphere variable
-Cryosphere variable
-Land surface variable
-Terrestrial hydrosphere variable
i-Groundwater hydrology
i-Karst hydrology
4Surface water hydrology
-Surface water chemistry
+-Surface water microbiology
4surface water physic variable
i-River discharge
i-Surface water conductivity
i-Surface water level
t-Surface water pH
+-Surface water suspended sediment
| concentration
i-Surface water temperature
4Surface water turbidity
~-Pond turbidity

Hierarchy Groups

Catégorie de variable

Variable > Terrestrial hydrosphere variable > Surface water hydrology > Surface water physic

variable
PREFERRED TERM Surface water physic variable -3
TYPE Category of variable
BROADER CONCEPT Surface water hydrology
NARROWER CONCEPTS River discharge
Surface water conductivity
Surface water level
Surface water pH
Surface water suspended sediment concentration
Surface water temperature
Surface water turbidity
SIMPLIFIED LABEL Surface water physic
URI https://w3id.org/ozcar-theia/c_b23989¢9
DOWNLOAD THIS CONCEPT: RDF/XML TURTLE JSON-LD Created 2/7/22, last modified 4/29/22

Discharge

Surface water discharge
https:/ /w3id.org/ozcar-theia/c_9c959860 &
RDF/XML TURTLE JSON-LD

Created 2/7/22, last modified 4/29/22

Alphabetical Hierarchy Groups

Categories of variable
Constraint

-Instrument
t-Method
-Observable property

Phenomenon

Physical entity
Chemical entity
Environmental entity
-Atmosphere

-Environmental interface entity
4-Hydrosphere
| i-Groundwater

*-Land surface
Man-made object
Structure
Subatomic particle
Process

-Time
_-Variable

Objet d’intérét

Physical entity > Environmental entity > Hydrosphere > Surface water > River

PREFERRED TERM River &

TYPE Entity

DEFINITION [GEMET] A stream of water which flows in a channel from high ground to
low ground and ultimately to a lake or the sea, except in a desert area
where it may dwindle away to nothing. A river and all its tributaries within a
single basin is termed a drainage system.

BROADER CONCEPT Surface water

URI https://w3id.org/ozcar-theia/c_97bb7b91 &

DOWNLOAD THIS CONCEPT:

RDF/XML TURTLE JSON-LD Created 2/7/22, last modified 4/29/22



https://w3id.org/ozcar-theia

Thésaurus Theia/ OZCAR

Alignements avec les thésaurus: GCMD, EnvThes, AGROVOC, GEMET, AnaEE, ...
OZCAR Theia in-situ thesaurus m

<https://w3id.org/ozcar-theia/variables/discharge> a skos:Concept; Discharge i

skos:exactMatch <http://id.agrisemantics.org/gacs/C8120>, : i
<http://linkeddata.ge.imati.cnr.it/resource/EARTh/13750>, R
<http://vocabs.lter-europe.net/EnvThes/21293>,
<http://vocabs.lter-europe.net/EnvThes/USLterCV_154>,

<https://gcmdservices.gsfc.nasa.gov/kms/concept/0976b778-91be-40e7-9ed7- EXACTLY MATCHING http:/ /id.agrisemantics.org
ebbf2 1 4bb81 8> y Gt r/ffpc:sl//clﬁjlfddata.ge.unati.cnr.i
<https://gcmdservices.gsfc.nasa.gov/kms/concept/4f30855f-5bf1-46a8-b2ce-ce ]
2fa00485ec>; e
skos:inScheme :o0zcarTheiaThesaurus; L

https:/ /gcmdservices.gsfc.nasa
. ney: " . .gov/ kms/concept/4f30855f-
Skospreﬂ_abel DISCharge @en’ 5bf1-46a8-b2ce-ce2fa00485ec
http:/ /vocabs.lter-europe.net

/EnvThes /21293

skos:relatedMatch <http://linkeddata.ge.imati.cnr.it/resource/EARTh/22160>, http:/ /vocabs.lter-europe.net
<http://linkeddata.ge.imati.cnr.it/resource/EARTh/99170>, I ”\ i:ﬁ'/‘ii’k :(Si:;et;c,;/jii?ati.cnr.i
<https://gcmdservices.gsfc.nasa.gov/kms/concept/36a2999b-2255-4d4e-a249- CONCEPTS t/resource [EARTh/22160
40df3b7b3aat>, T
<https://gcmdservices.gsfc.nasa.gov/kms/concept/d89d0e4d-0462-43a5-905e- https:/ /gemdservices.gsfe.nasa — gcmdsery
c060db425e7b> . Sl

https:/ /gcmdservices.gsfc.nasa
.gov/kms/concept/d89d0esd-
0462-43a5-905e-c060db425e7b



Thésaurus Data Terra

Skosmos

Earth Science Property

Alphabetical Hierarchy Groups

Land surface

Bidirectional reflectance distribution function
(BRDF)

Buildings footprint
-Carbon dioxide flux
-Cation exchange capacity
Crops irrigation

-Drought index

Gross primary production
Land cover classification
-Land surface temperature
Latent heat flux
-Long wave radiation descending flux
-Methane flux

Net ecosystem respiration
-Net radiation

Sensible heat flux
Soil bulk density
-Soil depth
Soil heat budget
-Soil heat flux

-Soil moisture
Soil Ph
-Soil porosity

Soil temperature
Soil water tension
-Surface reflectance

Land surface > Surface reflectance
Atmosphere > Surface reflectance

PREFERRED TERM

Vocabularies About Feedback Help | Interface language: English ~

Content language English ~ Search

Surface reflectance

TYPE

DEFINITION

BROADER CONCEPT

URI

Download this concept:

EXACTLY MATCHING
CONCEPTS

sosa:ObservableProperty

Ratio of the intensity of reflected radiation to that of the incident radiation
on a surface.

Atmosphere
Land surface

https:/ /terra-vocabulary.org/ncl/earthvariables/c_f354fesd S
RDF/XML TURTLE JSON-LD

https:/ /vocab.aeris-
data.fr/parameter/01a92f8f-
a305-b5a7-3¢16-7b17794420d1
REFLECTANCE

vocab.aeris-data.fr

gemd.earthdata.nasa.gov

Science Feature

Alphabetical Hierarchy Groups

{-Atmosphere
{-Biosphere
{-Cryosphere
+Land surface
-Crops
Land cover
Landscape
Rock
Sediment.
1-Soil
Topography
Urban areas
{-0ceans
+Solid Earth
FGravity field
{-Magnetic field

LTectonics
4Terrestrial hydrosphere

+Ground water
Karstic water
Water table

4Surface water
Basin

River
Spring

Earth Science Instrument

Alphabetical

Hierarchy Groups

Altimeters

Chemical Meters/Analyzers
Current/Wind Meters
Gauges

Imaging Radars
Magnetic/Motion Sensors
Photon/Optical Detectors
Positioning/ Navigation
Pressure/Height Meters

Profilers/Sounders
Recorders/ Loggers
mplers
Spectrometers/Radiometers
+Imaging Spectrometers/Radiometers
AHI
GOES I-M Imager
-GOES N-P Imager
High Resolution Visible Imaging System (HRV)
HiRI

Earth Science Platform

Alphabetical Hierarchy Groups

Earth Observation Airbornes

Earth Observation Satellites

ADEOS (Advanced Earth Observing Satellite)
ALOS-2

Aqua

Aura

ENVISAT

FY (Feng-Yun)

GCOM-W1

GOES (Geostationary Operational Environmental
Satellite)

Green-house gas Observing Satellite
Green-house gas Observing Satellite - 2
Himawari

JASON-2

JASON-3

LANDSAT-8

METEOSAT

METOP

MT1
NASA Earth System Science Pathfinder
PARASOL
PLEIADES
RAPIDEYE
SENTINEL-1
4SENTINEL-2
SENTINEL-2A
SENTINEL-28
SENTINEL-3
SENTINEL-S

“Terra
TerraSAR-X

LVENUS
In Situ Land-based _

PREFERRED TERM Land surface §
TYPE sosarFeatureOfinterest
DEFINITION Refers to the surface area and features on the surface of the Earth.
NARROWER CONCEPTS Crops

Land cover

Landscape

Rock

Sediment

Soil

Topography

Urban areas
URI

Download this concept:

EXACTLY MATCHING
CONCEPTS.

https:/ /terra-vocabulary.org/ncl/EarthFeatureType/c_46a2569 &
RDF/XML TURTLE JSON-LD

https:/ /vocab.aeris-
data.fr/parameter/0b47d139-
cfde-c380-cd13-59ab6ec7ad32

vocab.aeris-data.fr

https:/ /w3id.org/ozcar- wiidorg
theia/c_3d4ce97d
LAND SURFACE gcmd earthdata.nasa gov

PREFERRED TERM

> Imaging msi

Mms| S

TYPE

DEFINITION

BROADER CONCEPT
URI
Download this concept:

EXACTLY MATCHING
CONCEPTS

sosaiSensor

MSIS (Multispectral Imaging System): 4-band visible (red, green, blue) and
near-infrared sensor with 26m resolution (swath 55km, Field of Regard
300km).

Imaging Spectrometers/Radiometers
https:/ /terra-vocabulary.org/ncl/sciencesensorstypes/c_ef837376 S

RDF/XML TURTLE JSON-LD

Msis gemd.earthdata.nasa.gov

Content language Engh;hv_ search

Earth Observation Satellites > SENTINEL-2

PREFERRED TERM

SENTINEL-2 S

TYPE
DEFINITION

BROADER CONCEPT
NARROWER CONCEPTS

URI

Download this concept:

EXACTLY MATCHING
CONCEPTS

sosa:Platform

The Sentinel-2 mission is a land monitoring constellation of two satellites
that provide high resolution optical imagery and provide continuity for the
current SPOT and Landsat missions. The orbit is an average height of 785
km and the presence of two satellites in the mission allow repeated
surveys every 5 days at the equator and every 2-3 days at middle latitudes.
The satellites are equipped with the state-of-the-art MS! (Multispectral
Imager) instrument for surveying with a resolution of 10 to 60 m in the
visible, near infrared (VNIR), and short-wave infrared (SWIR) spectral zones,
including 13 spectral channels, which ensures the capture of differences in
Vegetation state, including temporal changes, and also minimizes impact
on the quality of atmospheric photography. Sentinel-2A was launched June
23,2015,

Earth Observation Satellites

SENTINEL-2A
SENTINEL-28

https:/ /terra-vocabulary.org/ncl/scienceplatforms/c_2bc97847 &
RDF/XML TURTLE JSON-LD

SENTINEL-2
Sentinel-2

Platforms
gemd.earthdata.nasa gov



Exemple d’'un processus d’alignement

L’alignement avec un autre thésaurus en 4 étapes

@ spécialiste
domaine
Vocabulaire m
Indigo discute
| valide

exporte mise élJOUFT-I (alignement
| J alignements g
= g . p)

ONAGUI pofiess 4
info.

Vocabulaire
Horizon

: IRD référentiels

: _ validation
insertion

publication

Skosmos



Limites de la description des thésaurus avec SKOS

I - A D O PT hasObjectOflnterest hasContextObject

hasMatrix

v 0.1

= \—>¢J R

lL.n

Figure 2: The IPADOPT Framework. Magnana et al., $4BioDiv2021, 2021

hasProperty hasObjectOfinterest hasMatrix hasContextObject hasConstraint
Property Entity Constraint
Water content Soil ’ o z::tt’:ars

Obligatoire Obligatoire ’ ‘ Optionnel Optionnel ’ ‘ Optionnel



Limites de |la description des thésaurus avec SKOS

I-ADOPT Soil moisture at 0.1 meters depth
hasProperty hasObjectOfinterest hasMatrix hasContextObject hasConstraint
l ) ! | I
Property Entity Entity Entity Constraint
Wat tent Soil 0.1 meters
ater conten i Sapth
Obligatoire Obligatoire Optionnel Optionnel Optionnel

:c_72e50d7b a skos:Concept, iadopt:Variable;
dct:created "2022-02-07T17:00:00"*xsd:dateTime;

skos:inScheme :ozcarTheiaThesaurus;
skos:prefLabel "Soil moisture at 0.1 meters depth"@en;

iadopt:hasConstraint :c_95689cb4;
iadopt:hasObjectOfinterest :c_dc6163a1;
iadopt:hasProperty :c_3b665477 .



