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Theia/OZCAR Thesaurus: lessons learned on implementing the I-ADOPT
framework, a new Research Data Alliance recommendation designed to
facilitate interoperability between scientific variables from different
controlled vocabularies.
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Data sharing in the context of OZCAR-RI and interdisciplinary science
"" @éﬁ"’"‘" = meurbieres | Data sources : 22 long term French critical zone observatories with a long
€y  \9vrorcs o history, with 22 pre-existing Information systems
o % o B o Large heterogeneity in data (diversity of variables names), data
\ === ™ J management and practices

Data must be reused in a context of interdisciplinary research
OneWater
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Theia/OZCAR information system
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A controlled vocabulary to support the objectives of the Theia/OZCAR IS

Objectives of Theia/OZCAR IS:

. Expose data from heterogeneous sources on a single data
portal with homogenous metadata

. The search on variable names is a common need of the
critical zone science community and more generally of the
Earth Science community

Solutions provided by the creation of a controlled vocabulary
of environmental variables : the Theia/OZCAR thesaurus

=  To facilitate the data discovery by providing research criteria
using harmonized variable names

=  To enhance data reusability and interoperability by providing
rich information on variable allowing for unambiguous
interpretation of data by a wider user community than the
one that produced it and also by machines

2nd TERENO-OZCAR conference, Bonn,September 25-28
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Theia/OZCAR thesaurus

Thesaurus for in situ data from Environmental and Critical Zone Sciences.
Used by Theia/OZCAR information system : https:/ /in-situ.theia-land.fr/

Charly Cousso t https:/ forcid.org/0000-0002-0544-4802
Véronique Chaffard https://orcid.org/0000-0003-2823-7117
Isabelle Braud https:/ forcid.org/0000-0001-9155-0056
Sylvie Galle https://orcid.org/0000-0002-3100-8510

http:/ /creativecommons.org/licenses/by/4.0/
http://lexvo.org/id/is0639-3/eng

GCMD Science Keywords: https://earthdata.nasa.gov/about
/gemd/global-change-master-directory-gcmd-keywords

Monday, January 1, 2018 00:00:00
Friday, September 15, 2023 13:27:27

http://purl.org/voc/cpm
https:/ /w3id.org/iadopt/ont

http:/ /www.w3.0rg/2004/02/skos/core#iConceptScheme

https:/ fw3id.org/ozcar-theia

Theia/OZCAR thesaurus

Alphabetical Hierarchy Groups . .

Vocabulary information

ABCDETFGHI KLMNOTP
RSTUV WY Z 09 TITLE
Aboveground . . DESCRIPTION
Aboveground dry vegetation biomass
A*ovegtround herbaceous plant mass
Absolute humidity
Al X CREATOR
Al radiation
Abt c
Aci
Ac
Ac
Ac
Acl LICENSE
ﬁc
Aco LANGUAGE
Aco
A SOURCE
Aci
Actu
Actu
ﬁ S0 CREATED
Alr
Air absolute humidity LAST MODIFIED
ﬂrconstralnt

T pressure .
Air pressure at 20 meters hgiﬁht PCREQUIRES
Air pressure at 5 meters height
ﬁrrelat!ve wumidity P

r at 15 meters hei
Al : at 18 meters h_eigm et
Airri ters height
Alr 0 mete h?'ﬁht URI
Air ters height
Air
Air
Air

Download this vocabulary: RDF/XML TURTLE

Examples of expected details:

« "Precipitation amount": integration over
which time step? is it solid or liquid
precipitation (snow)?

« "Water level": to which object does this
variable refer? surface or groundwater?



https://in-situ.theia-land.fr/
https://w3id.org/ozcar-theia
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Why do we need a framework for naming variables ?

Problem !!

The more precise the variable concept, the more difficult it is to find similarity relationships
with concepts in other vocabularies.

=) Interoperability C%
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Why do we need a framework for naming variables ?

Problem !!

The more precise the variable concept, the more difficult it is to find similarity relationships
with concepts in other vocabularies.

=) Interoperability C%

Solution

Decompose the complex variable concept into simpler atomic concepts and define similarity
relationships between these simpler concepts and concepts from other vocabularies.

== |nteroperability é)

2nd TERENO-OZCAR conference, Bonn,September 25-28
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The I-ADOPT framework ontology

—hasConstraint Property—
Decomposition of variables names into atomic concepts : _ _
hasObjectOfNnterest hasContextObject

hasMatrix
* Property o L Lo I
1.1 0.n
*  Entity: roles [ObjectOfinterest, ContextObject, Matrix] Constraint Entity Property
e Constraint (depth, temperature, wavelength, ...) constrains T

Figure 2: The I-ADOPT Framework. ) .
Magnana et al., S4BioDiv2021, 2021

- Implementation facilitated by the I-ADOPT patterns provided on quantitative/qualitative variables

- Need to complement with the CPM (Complex Property Model) ontology for the notion of temporal and spatial
aggregation

Ll _eder L __|em

hasProperty hasObjectOfinterest hasMatrix hasContextObject hasConstraint | I
| iadopt:Property - ﬁ iadopt:Constraint I | cpm:StatisticalMeasure I
I Volume Precipitation Liquid | I 1 day cumulative i
I Mandatory Mandatory Optionnal Optionnal Optionnal I Optionnal I

| ] _— | L] | L] | L] | L] | L] | L] | L] | L] | L] | J L _— L _— L _— —
2nd TERENO-OZCAR conference, Bonn,September 25-28


https://in-situ.theia-land.fr/skosmos/theia_ozcar_thesaurus/en/page/c_4b549804
https://in-situ.theia-land.fr/skosmos/theia_ozcar_thesaurus/en/page/c_2b48133e
https://in-situ.theia-land.fr/skosmos/theia_ozcar_thesaurus/en/page/c_571f273f
https://in-situ.theia-land.fr/skosmos/theia_ozcar_thesaurus/en/page/c_5c912d5b
https://w3id.org/ozcar-theia/c_ee31e37f
https://github.com/i-adopt/patterns
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What worked well

* We manage to get grips on the framework with available online resources

* Generic enough to model all of our variables (atmosphere, biosphere,
cryosphere, continental surface, hydrosphere, chemistry, geophysics ...)

« Enriched our vocabulary with new concepts that could be used to create
newer dimension for data discovery : process, phenomenon, chemical
entity, environmental entity (lake, river, ...) ...

... > Land surface variable > Soil variable > Soil geophysical variable > Acoustic investigation
variable > Soil reflected acoustic wave median amplitude in all directions inside borehole

e Combination with SKOS hierarchical relations PREFERRED TERM ol reﬂe.cted acoustic wave mecilan amplitude in
. ) ] all directions inside borehole ¥
to provide categorisation and to enhance @ = e e
data d Iscove ry BROADER CONCEPT Acoustic investigation variable
STATISTICAL MEASURE 360° median
- - - HASCONSTRAINT Reflected wave
¢ Comblna‘tlon Wlth CPM OntOIOgy to HASCONTEXTOBJECT Borehole
describe statistical aggregation HASMATRIX Soil
HASOBJECTOFINTEREST Acoustic wave
. L. . HASPROPERTY Amplitude
- Satisfy our semantic interoperability needs
URI https:/ /w3id.org/ozcar-theia/c_1731d463 S
DOWNLOAD THIS CONCEPT: RDF/XML TURTLE JSON-LD Created 12/20/22, last modified 12/20/22

2nd TERENO-OZCAR conference, Bonn,September 25-28 22/03/2023
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Limitations of I-ADOPT framework ontology
« Variable label often too complicated to be used directly for data discovery. We implemented our own
“Simplified Label” for use on the web portal

PREFERRED TERM 1 day cumulative liquid precipitation amount 9
SIMPLIFIED LABEL Precipitation amount

« For some variables, different implementations are possible. How to choose one or another ? How can we
infer similarity relation between identical variables modelled differently ?

Concentration Maoisture:

iop-hasMatrix Soil water

concentration

-

VS

The object of interest is different:
water versus soil

2nd TERENO-OZCAR conference, Bonn,September 25-28 22/03/2023
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Limitations of I-ADOPT framework ontology
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« Difficulty for modelling some variables such as a flux between two compartments (ex: carbon dioxide flux

between the land surface and the atmosphere.
« Some concepts need to be very specific to describe the variable. Which can cause the loose of atomicity

notion of -ADOPT concepts.

Very specific concepts questioning the initial notion of atomic concept

Temporal rate of molar
concentration per unit
volume flux through
surface
hasProperty 7
Carhuntdi:l_mide m::rla’a_rt < Bumri:l:;r_::drt;;‘r}nn-m related —» Boron-10
) concentration per uni - ) Peatland atmosphere
hasObjectCOfinterest volume flux between hasCohtextObject —» inte N py
peatland and atmosphere
hasProperty
hasConstraint related —» Boron-11
Boron-11 and boron-
é hasMatrix —» Atmosphere Karst water -« hasObjectOfinterest 10 isotope ratio of
Flowing between
o ) karst water
Carbon dioxide  ——constrains peatland and
atomsphere

2nd TERENO-OZCAR conference, Bonn,September 25-28 22/03/2023
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Benefits of this work

Discover eLTER Data Visualization Time Series Data~ Discovery Service

N \-(e LT E R “\\VGLTER dip

S Q, Search @ Map

v Allows an unambiguous interpretation of data,
thus a better reuse

Q, Back to search

v" Promotes alignments between international € Time series of type chemistry in Le Lez (Méditerranée) basin - MEDYCYSS
thesauri in the field observatory - KARST observatory network - OZCAR Ciritical Zone network
Research Infrastructure

v Promotes better semantic interoperability of data gemet - INsPIRE themes, version

¢ Environmental monitoring facilities Q,

at the national/international level 1.0

-> interdiscip"nary studies requiring Cross- lozCAR-Theia variables thesaurus « Dissolved aluminium mass concentration per unit volume in karst |
referencing of multi-source and multi-theme data ' e A . . . I

I » Dissolved arsenic mass concentration per unit volume in karst
water Q, |
I + Dissolved barium mass concentration per unit vaolume in karst |
Enables to add precise information about the I Lalizly 0! _ _ |

. . I + Dissolved hydrogenocarbonate mass concentration per unit

variables measured by a dataset, using the volume in karstwater @ __ |

_—_—_—y— I I I S S - - -

« keyword » fields of metadata standards that do
not include a description of the variables

2nd TERENO-OZCAR conference, Bonn,September 25-28
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To learn more about the project:

Braud, I., Chaffard, V., Coussot, C., Galle, S., et al., 2020. Building the Information System of the French Critical Zone Observatories
network: Theia/OZCAR-IS, Hydrological Sciences Journal, special issue “Data: opportunities and barriers”,
https://doi.org/10.1080/02626667.2020.1764568 .

Coussot et al., Putting in practice the I-ADOPT framework for the naming of environmental variables from continental surfaces, in
preparation

To access the portal, the thesaurus and the project Github

Data portal : https://in-situ.theia-land.fr/
Thesaurus: hitps://w3id.org/ozcar-theia/
Cataloguing CSW webservice: https://in-situ.theia-land.fr/geonetwork/srv/eng/csweservice=CSW&version=2.0.2&request=GetCapabilities

GitHub :https://qithub.com/theia-ozcar-is

Contacts:

charly.coussot@univ-grenoble-alpes.fr
Veronigue.Chaffard@univ-grenoble-alpes.fr
Isabelle.braud@inrae.fr

Sylvie.galle@ird.fr

Acknowledgements: The project contributes to the Theia, continental surface data pole and the Data Terra Research Infrastructure. It receives
supports from the OZCAR Research Infrastructure, IRD, CNRS and was partly funded by the FAIRTois ANR Project (grant ANR-19-DATA).
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Thank you for your attention:
Questions ¢
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Data fluxes and services between data producers and users

2) Theia/OZCAR pivot data model

i)  Collection of standardized . ) | want to obtain statistics
informations I'm Iozl::\ag fora on the use of the data my
i) Updated continuously observatory produced

iii) Use of thesaurus and ontology |/ \K
for variables names
f 3) Theia/OZCAR answer

users requests: humans
and machines

/

Scientific user Observatory
manager

Theia/OZCAR IS

'Data producer IS

I'm harvesting
INSPIRE metadata
from the catalog

L

. QG i?fltf:u'i [csw ] /Interoperable

1) Several data producers: different
variables names, formats, different
maturity in data management

Database ¢ J 5

I I, P system
Data producer IS Datasets cataloging service I"m interfacing data
<>, Open ; Frerrereesereeeseee" i directly with my
| NP &R - . model
] } Open
' - . : lsﬁ e [Sonsorthings API)!
' | Database ) : :
| |sensorThings Am], , Data exchange webservice ,
I ] '
--------- ' Scientific user

2nd TERENO-OZCAR conference, Bonn,September 25-28
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. + thematic o.x
Datasets infos :
) + keywords Procedure
1ISO 19115 / Inspire, Result —

DataCite, Fma ol e L
DCAT, schema.org/dataset

'{ﬂ;‘,‘:« [ '] IE"ICJ Q"CAR

Pivot data model &
Pivot data model to harmonize data description, [ [T | oo ?/ﬂgw
get the required information for the facetted il | |
search and set up data exchange web services Sirmbsirimmesic
Based on the mapping of different standards ) S o s Lo

iii) Use of Thesaurus and ontologies for
variables names

Observations infos: O&M

Producers info (DataCite, scanR API)
FeatureOfinterest ObservedProperty
+ samplingFeature + variableMame
Producer wosanmubmpary _ _
. - . 1 povides + featusOfinte mst + variableUnit
+ identification 1
+ variableDescription
+ fundings
1..n 0. o.:
Dataset Observation
+ identification nbsawat':}ns
..n

+ acquisition

+spatialExtent

+ processinglnformation

+ temporalExtent

+accessllse Constraints

+ contacts

ithub.com/theia-ozcar-is/data-model-documentation

2nd TERENO-OZCAR conference, Bonn,September 25-28
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A FAIR thesaurus FAIR
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https://w3id.org/ozcar-theia

DOI : 10.17178/67b5al1d5-8c8c-4a94-a646-1ccaldO0adf79

Theia/OZCAR thesaurus

Alphabetical Hierarchy Groups

i-Constraint
t-Instrument
-Method

i-Observable property TITLE

i-Phenomenon
i-Physical entity DESCRIPTION
-Process
-Time

i-Variable CREATOR

LICENSE

LANGUAGE

SOURCE

CREATED

LAST MODIFIED

DC:REQUIRES

TYPE

2nd TERENO-OZCAR conference, Bonn,September 25-28
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Vocabulary information

Theia/OZCAR thesaurus

Thesaurus for in situ data from Environmental and Critical Zone Sciences.

Used by Theia/OZCAR information system : https://in-situ.theia-land.fr/

Charly Coussot https:/ forcid.org/0000-0002-0544-4802
Véronique Chaffard https:/ forcid.org/0000-0003-2823-7117
Isabelle Braud https:/ /orcid.org/0000-0001-9155-0056
Sylvie Galle https:/ forcid.org/0000-0002-3100-8510

http:/ /creativecommons.org/licenses/by/4.0/
http://lexvo.org/id/is0639-3/eng

GCMD Science Keywords: hitps:/ /earthdata.nasa.gov/about
fgcmd /global-change-master-directory-gemd-keywords

Maonday, January 1, 2018 00:00:00
Friday, July 1, 2022 13:45:37

http://purl.org/voc/cpm
https://w3id.org/iadopt/ont

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

Variables

OZCAR Theia in-situ thesaurus

Alphabetical Hierarchy Groups

+Variable

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

) E--:1|.1':.|fatner level

Objects of interest

OZCAR Theia in-situ thesaurus

Alphabetical Hierarchy Groups

+Physical entity
--Chemical entity
4Environmental entity

--Atmosphere
t-Blosphere
~Cryosphere

4+Hydrosphere

4-Groundwater
~Karst water
~Water table
4+-Surface water
-Lake

-Pond
-River
-Spring
4-\Nater

-Cloud

-Dew
~Raindrop

4| and surface

-Grain
~Rock
~Sediment
-Soil
&--Topugraphy{


https://w3id.org/ozcar-theia

= NEIY OBEAERaurus Theia/lOZCAR : adoption I-ADOPT

Benefits Alphabetical Hierarchy
Description of variables with rich and formal semantics (ad-hoc ontology) -Constraint

-Instrument

-Method
v Enriched our thesaurus with new concepts L-Qbservable property, _ _ _

4-Phenomenon
:-Biological phenomenon
-Erosion

>-Fluid flow

-Heat

:-Radiation

i-Water cycle

+Physical entity
-Chemical entity
~Environmental entity
-Man-made object
:-Structure

i-Subatomic particle
4-Process

~Ecosystem respiration
L Primay produclion — — — o
=Time

-Variable

ObjectOflInterest : process, phenomenon, chemical entity,
environmental entity (lake, river, ...), ...

-> which would allow us to offer new search dimensions on our portal (in
addition to the observed variable)

2nd TERENO-OZCAR conference, Bonn,September 25-28
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Benefits

v" Promotes unambiguous interpretation of data and therefore better reuse

Variable
PREFERRED TERM 1 day cumulative liquid precipitation amount
TYPE Variable
BROADER CONCEPT Precipitation amount
STATISTICAL MEASURE 1 day cumulative
—_— — _—— —_— _— —_— 1
HASCONSTRAINT I Liquid
HASOBJECTOFINTEREST I Precipitation >
HASPROPERTY | Volume
SIMPLIFIED LABEL Precipitation amount
URI https://w3id.org/ozcar-theia/c_ee31e37f &

DOWNLOAD THIS CONCEPT: RDF/XML TURTLE JSON-LD

2nd TERENO-OZCAR conference, Bonn,September 25-28

Created 2/7/22, last modifiec

ObjetOfinterest
PREFERRED TERM Precipitation -9
TYPE Entity
DEFINITION [Wikipedia] In meteorology, precipitation is any product of the

BROADER CONCEPT
URI

DOWNLOAD THIS CONCEPT:

condensation of atmospheric water vapor that falls under gravitational pull
from clouds. The main forms of precipitation include drizzling, rain, sleet,
snow, ice pellets, graupel and hail. Precipitation occurs when a portion of
the atmosphere becomes saturated with water vapor (reaching 100%
relative humidity), so that the water condenses and "precipitates” or falls.

Water cycle
https:/ /w3id.org/ozcar-theia/c_2b48133e &
RDF/XML TURTLE JSON-LD Created 2/7/22, last modified 7/1/22




