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I-ADOPT WG - Overview 
Barbara Magagna
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RDA WG I-ADOPT

Motivation: Addressing the “I” of FAIR Data Management

By building a conceptual framework to support interoperability between existing
Terminologies for variables and address a broad range of known user requirements

By promoting the use of FAIR terminologies to annotate research data with well
identified, unambiguous and machine readable variable descriptions

I-ADOPT chairs: Barbara Magagna, Gwenaelle Moncoiffé, Maria Stoica, Anusuriya Devaraju

RDA WG I-ADOPT Wiki

� The WG already organized five official RDA events:
� 11 RDA Plenary meeting in Berlin: Task group formed under Vocabulary Semantic 

Service Interest Group (VSSIG)
� 13 RDA Plenary meeting in Philadelphia: BOF- Harmonising FAIR descriptions of 

observational data 
� 14 RDA Plenary meeting in Helsinki: Kick-Off Meeting of I-ADOPT
� 15 RDA Virtual Plenary meeting: Working Session Minutes, recording
� 16 RDA Virtual Plenary meeting: Working Session folder
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https://www.rd-alliance.org/group/interoperable-descriptions-observable-property-terminology-wg-i-adopt-wg/wiki/i-adopt-0
https://drive.google.com/file/d/1fAmy6Wr4eYDmRPR-KHQZWqDpvRyFJtn5/view?usp=sharing
https://drive.google.com/file/d/1fAmy6Wr4eYDmRPR-KHQZWqDpvRyFJtn5/view?usp=sharing
https://docs.google.com/document/d/1PVSUDcglbZmFrRYpcFUmgxSWHvilQdLBALzRI1Ilqxc/edit?usp=sharing
https://docs.google.com/document/d/1PVSUDcglbZmFrRYpcFUmgxSWHvilQdLBALzRI1Ilqxc/edit?usp=sharing
https://docs.google.com/document/d/1biV_1HT9HcDX1sqZW10JFmpPjmThy6DwQHDT6aBRynU/edit?usp=sharing
http://docs.google.com/document/d/1ATfuXGpLpO97sRECRLpN2lgl7C-pk4lFUN3tnUfqeB0/edit?usp=sharing
https://cloudstor.aarnet.edu.au/plus/s/w5dafcqZHTfThVW
https://drive.google.com/drive/folders/1ni3UMZz2bYs7nUY5cs6F_6pOJafBi1rF?usp=sharing


RDA WG I-ADOPT

Task 1: Collect user stories and formalise into use cases Nov 19 - February 20

Task 2: Survey observation-centric terminologies Jan 20 - February 20

Task 3: Derive use case requirements March 20 - April 20

Task 4: Analyse semantic representation of variables against 
requirements

May 20 - December 20

Task 5: Develop Interoperability Framework Jan 21- April 21

Task 6: Test local mapping design patterns May 21 - June 21

More details to be found in the case statement
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https://github.com/i-adopt/users_stories/issues
https://survey.lter-europe.net/index.php/219398?lang=en
https://www.rd-alliance.org/sites/default/files/case_statement/I-ADOPT%20WG%20case%20statement.pdf


I-ADOPT - Methodology
Maria Stoica/Anusuriya Devaraju
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High-Level Workflow

Collect user 
stories

Transform the user stories 
into concrete use cases

Identify functional requirements 
from the use cases

Gather and study existing relevant 
conceptual models and 

terminologies to determine the 
information requirements

Define and refine the 
interoperability 

framework

Test the framework (based on the 
use cases and feedback)

Formulate and release the design 
patterns of the framework
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I-ADOPT user stories
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Functional Requirements

Use case group Brief Description Framework requirements

Terminology generation and 
management

Gather and organize 
terminologies (inc synonyms and 
multi-language), encode them 
semantically, implement searching 
algorithms

Components are able to 
categorize/cover the full 
terminology landscape 
present across the relevant 
terminologies

Resource annotation Automated or semi-automated 
annotation tools and services for 
resources

Components are flexible 
enough to be applied to the 
different forms and 
representations of the 
relevant terminologies

Data discovery and exploration Keyword and faceted semantic 
data search

Enable terminology mapping 
through synonyms/altlabels 
and meaningful component 
categorizations

Data manipulation and 
integration

Combine and transform datasets 
from various sources and from 
different presentations/formats

Use only a limited 
(minimum) number of highly 
generic, essential 
components that apply 
across applications & 
terminologies
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Information Requirements : Terminologies Analysis
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Catalogue of conceptual models and terminologies

https://docs.google.com/spreadsheets/d/1MxoUGO27ul1aa8h1xD5hRBZXAwGXsL7NSB8ZUMX1cRc/edit#gid=0


Terminologies Analysis

- Catalogued around 100 conceptual models and terminologies
- Found the following components occurred frequently:

- objects (45)
- properties/quantities (42)
- matrix/medium (9+)
- constraint (11+)
- methodology (11)

- Although terms are present for these components, they are not always 
decomposed and atomized at this level (i.e., sometimes these components 
are found in combination)
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The I-ADOPT Framework 
Objectives

Barbara Magagna
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I-ADOPT Framework – Focus and Scope

Variable names are used everywhere but they are often quite fuzzy in 
their description! 

A variable can be represented by a combination of descriptive 
components giving meaning to the value derived from a data 
acquisition event be it an observation, a measurement, a simulation or 
a calculation.

The concept “Variable” in I-ADOPT represents WHAT has been 
observed independently of WHERE, HOW and WHEN the data 
acquisition took place.

I-ADOPT only supports the classification of types. 
.
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Addressed Challenge:
 Proliferation of unmapped variable description terminologies

Examples: wind speed (vs speed of wind), soil colour (vs colour of soils). molar 
concentration of atomic nitrogen in earth’s atmosphere (vs. nitrogen 
concentration)
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Feature Process

ObservationMonthly mean dissolved lead (ppb) in water 
taken from the river Thames by sampling

Observed
VariableRiver Thames Monthly mean dissolved 

lead (ppb) in water sampling

Conceptualizations of variable descriptions
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Controlled vocabularies for atomic parts of variable descriptions

Feature Process

ObservationMonthly mean dissolved lead (ppb) in water 
taken from the river Thames by sampling

Observed
VariableRiver Thames Monthly mean dissolved 

lead (ppb) in water sampling

monthly 
mean

dissolved lead water ppbconcentration

controlled 
list 1

controlled 
list 2

CHEBI,.. QUDT 
quantities

QUDT,.. 
units

ENVO, 
EnvThes,..
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Controlled vocabularies for atomic parts of variable descriptions

Feature Process

ObservationMonthly mean dissolved lead (ppb) in water 
taken from the river Thames by sampling

Observed
VariableRiver Thames Monthly mean dissolved 

lead (ppb) in water sampling

monthly 
mean

dissolved lead water ppbconcentration

controlled 
list 1

controlled 
list 2

CHEBI QUDT 
quantities

QUDT 
units

ENVO, 
EnvThes,..
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I-ADOPT Framework – Overall objective and approach

Support interoperability between existing terminologies by

❏ Enabling semantically precise and FAIR descriptions of 
observed/measured/modelled variables used primarily in environmental 
research (like biodiversity, climatology)

❏ Decomposing descriptions into atomic components that are easier to map and 
reuse

❏ Developing the framework iteratively: its components are refined by reviewing 
current annotation practices and by validating against a set of requirements 
from real-world use cases with feedback from WG members

❏ Using examples where each component will be linked to concepts from 
existing vocabularies making these descriptions of observed variables 
machine readable

❏ Testing the I-ADOPT framework for interoperability between a number of 
existing terminologies. 
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I-ADOPT Framework – Outlook

❏ We recommend managers of SKOS vocabularies for labelling variables to use 
skos extended relations to map to the components of the framework to help 
align across vocabularies. 

❏ We provide best practices to address different use cases and varying degrees 
of complexity of variables. 

❏ In an associated effort, WG members will formalize the framework into an 
ontology. 

❏ Context-sensitive, user friendly data annotation tools may then use this 
ontology to suggest appropriate FAIR terminologies for variable descriptions.
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A. Identifying essential components needed to describe FAIR 

Variables

Examples of 
components 
(not exhaustive):

Generalized:
Generalized:
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B. Identifying relations between the components 

-> I-ADOPT Framework
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C. Identifying suitable terminologies for the framework components
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D. Mapping terms between framework components terminologies
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E. Providing means for identifying the same variables for 

mappings across vocabularies
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F. Providing guidelines how to represent accurately new 

variables based on identified categories and description 

patterns

:
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G. Use of variables by a researcher via a Variable Service

:
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I-ADOPT Framework 
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How to read
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I-ADOPT Framework 1.0.0

iop:Variable: A variable is the combination of all components that are 
necessary to understand what was actually measured, e.g. Concentration of 
endosulfan sulfate in the flesh of Ostrea edulis expressed per unit wet weight

iop:Property:  a quality of an ObjectOfinterest; thus it is a dependent 
element and is property of the ObjectOfInterest, e.g. concentration, abundance, 
weight, presence.
.
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http://vocab.nerc.ac.uk/collection/P01/current/IC000344/
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/


Chemistry - Concentration of substance in biota
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I-ADOPT Framework – Documentation

iop:ObservedEntityRoles: Entities can assume different roles in the description 
of a variable. 

iop:ObjectOfInterest: The entity that is the observation target, for which the 
property is being observed. E.g. Endosulfan sulfate in ‘Concentration of 
endosulfan sulfate in the flesh of Ostrea edulis expressed per unit wet weight’

iop:ContextObject: The entity that plays a descriptive role to give the context of 
the object of interest. E.g. Ostrea edulis in ‘Concentration of endosulfan sulfate in 
the flesh of Ostrea edulis expressed per unit wet weight’

iop:Matrix: The matrix is the material context (surface or medium) of the 
ObjectOfInterest E.g. The flesh in “Concentration of endosulfan sulfate in Ostrea 
edulis flesh expressed per unit wet weight”
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https://docs.google.com/document/d/1NGC5BQ9tKsGWnh_IFtMLBWu-BlT8vpulAanF6zYEr2I/edit#heading=h.3ja7jtv0ix8r
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/


I-ADOPT Framework – Documentation

iop:Constraint: This may refrain any entities’ conditions in their different roles as 
observed entities. They are in most cases measurement themselves with a set 
measurement result. E.g. wet in ‘Concentration of endosulfan sulfate in the flesh of 
Ostrea edulis expressed per unit wet weight’; but also conditions like:
at 273.15 K temperature, dissolved, at 1013 hPa pressure 

iop:Entities: These can be biological or non-biological entities which can play 
different roles in different variables’ descriptions. E.g. body, atmosphere, Nitrogen.
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https://docs.google.com/document/d/1NGC5BQ9tKsGWnh_IFtMLBWu-BlT8vpulAanF6zYEr2I/edit#heading=h.3ja7jtv0ix8r
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/
http://vocab.nerc.ac.uk/collection/P01/current/IC000344/


I-ADOPT Framework – Context Information

ResultValue: the value that results from the event of data acquisition

Observation/Measurement/Simulation/Calculation: the data 
acquisition event, which could be an observation, measurement, a calculation or 
simulation.

Procedure: is the method of data collection
. 35



I-ADOPT Framework – Documentation

QualityType: the description type of a Property of an ObjectOfInterest represented 
as controlled lists of qualitative values (boolean, nominal, ordinal) for this property. 
Examples: colour, taxon, presence of species

QuantityType: the type of measurand of a Property of an ObjectOfInterest that 
can be measured and expressed using a number and a unit. Examples: height, 
speed, concentration, density. A good source for this might be qudt:quantity type

Unit: is a definite magnitude of a quantity, defined and adopted by convention or 
by law, that is used as a standard for measurement of the same quantity type  
(Wikipedia, adapted). A good source for this might be qudt:unit

DimensionVector: Each QuantityType has a DimensionVector that describe it in 
terms of 7 basic dimensions, and the associated base units (QUDT.org).  A good 
source for this might be qudt:dimension vector

Modifier: Mathematical or qualitative transformation or operation done on the 
result of a measurement result of a quantifiable property. E.g. standard deviation, 
average. 36

https://docs.google.com/document/d/1NGC5BQ9tKsGWnh_IFtMLBWu-BlT8vpulAanF6zYEr2I/edit#heading=h.3ja7jtv0ix8r


Chemistry - Concentration of substance in biota 
SKOS implementation
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Biodiversity example: Shape of organism
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Biodiversity example: Shape of organism
SKOS implementation
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Addressing the semantic 
alignment and data integration 

use cases: example from the 
marine domain

Explaining the Interoperability Framework using 
examples of Essential Climate, Ocean and  

Biodiversity Variables
Gwenaëlle Moncoiffé
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National Oceanography Centre | British 
Oceanographic Data Centre

Parameter labelling schemes – 3 examples 

See:https://cfconventions.or
g/Data/cf-standard-names/d
ocs/guidelines.html

CF 
Standard 
Names

BODC P01
Vocabulary 
collection 

(PUV)

ICES 
PARAM 

collection

See:https://github.com/nvs-voc
abs/P01

See:https://www.ices.dk/dat
a/vocabularies/Pages/defau
lt.aspx
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National Oceanography Centre | British 
Oceanographic Data Centre

We need access to data – example GOOS 
EOVs 

Oxygen?
43



Searching for dissolved oxygen data across 
repositories

Select EOV 
parameter

User requests 
EOV 
“Oxygen”

CF- 
netC
DF 

data

SeaD
ataN

et 
data

P07 P01

ICES 
data

Other 
data 
syste
ms

OBIS 
data

Other 
Tx

d
at aq
u

e
ry

d
at aq
u

e
ry

d
at aq
u

e
ry

d
at aq
u

e
ry

d
at aq
u

e
ry

PAR
AM P01

Structured?

Interoperable?

Machine 
readable?
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National Oceanography Centre | British 
Oceanographic Data Centre

Dissolved oxygen in CF standard name, 
BODC PUV, and ICES PARAM - a selection

CF 
Standard 
Names

BODC P01
Vocabulary 
collection 

(PUV)

ICES 
PARAM 

collection

Are 
they 
the 

same?
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iop:Property

iop:Matrix

iop:ObjectOfInt
erest

e.g. 
qudt:concentrati

on

iop:Constraint

e.g. 
EnvO:water 

body

e.g. 
ChEBI:dioxygen

e.g. 
puv:dissolved

I-ADOPT Interoperability Framework 
with deferenceable components using a 
common set of interlinked “FAIR” 
terminologies and ontologies
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http://qudt.org/vocab/quantitykind/Concentration
http://qudt.org/vocab/quantitykind/Concentration
http://purl.obolibrary.org/obo/ENVO_00000063
http://purl.obolibrary.org/obo/ENVO_00000063
http://purl.obolibrary.org/obo/CHEBI_15379
http://vocab.nerc.ac.uk/collection/S23/current/S23C010/


National Oceanography Centre | British 
Oceanographic Data Centre

iop:Property is 
“Concentration”

iop:objectOfInter
est is “molecular 

oxygen”

iop:constraint is 
“dissolved”

iop:matrix is 
“water body”

Units and 
Dimensions 

schemes like e.g. 
qudt

I-ADOPT Interoperability 
Framework

P
ar

am
et

er
 L

ab
el

lin
g 

S
ch

em
es

U
ni

ts
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Example of implementation

RULES

List of valid variable name URIs 
as linked resources

Sparql query

Select EOV 
parameter

User requests 
EOV 
“Oxygen”

CF- 
netC
DF 

data

SeaD
ataN

et 
data

P07 P01

ICES 
data

Other 
data 
syste
ms

query engine / broker / integrator

OBIS 
data

Other 
Tx

d
at

a

q
u

er y

d
at

a

q
u

er y

d
at

a

q
u

er y

d
at

a

q
u

er y

d
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a

q
u

er y

PAR
AM P01
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For illustration purpose only



I-ADOPT Framework – Examples

Chemistry example: Endosulfan example
with a possible SKOS implementation 

Biodiversity example: Shape of organism example 

Earth observation example: Taxonomy of grass

Life science example: Molecular example

Social sciences example: Survey question
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https://padlet.com/barbaramagagna/94qq61t4dn9qb053
https://padlet.com/barbaramagagna/vzody8gackg6l2qo
https://padlet.com/barbaramagagna/j3j29xss9ttbyx8g
https://padlet.com/barbaramagagna/r7v9dz22e6w00vhb
https://padlet.com/barbaramagagna/houferuk1p4vnicu
https://padlet.com/barbaramagagna/8v2l718dh0myscql


Any questions?

Thank you for your interest! Join I-ADOPT if interested!

Check out our resources:
I-ADOPT WG wiki on RDA
I-ADOPT Framework documentation
I-ADOPT Framework padlet
I-ADOPT on GitHub
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https://www.rd-alliance.org/groups/interoperable-descriptions-observable-property-terminology-wg-i-adopt-wg
https://www.rd-alliance.org/group/interoperable-descriptions-observable-property-terminology-wg-i-adopt-wg/wiki/i-adopt-0
https://docs.google.com/document/d/1NGC5BQ9tKsGWnh_IFtMLBWu-BlT8vpulAanF6zYEr2I/edit#heading=h.3ja7jtv0ix8r
https://padlet.com/barbaramagagna/sogprgszse1bgd24
https://github.com/i-adopt

