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Interoperable / FAIR data in a project – How ?

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work

What not to do

⚫ Consider the “Data” Portal / GUI (@fr ‘IHM’) of a project to be the only target

A GUI

Interoperable Semantics

Data Architecture

System Architecture

Interoperable APIs
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Interoperable / FAIR data in a project – How ?

What to do

⚫ Have a holistic approach, taking all the facets of the iceberg into consideration

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work
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The FAIR ecosystem

Relies on 3 core elements

Semantic and technical 

interoperability standards

/ best practices

Open-source 

implementations

International domains 

communities building 

on FAIR

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work
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The FAIR ecosystem

Relies on 3 core elements linked altogether by a virtuous cycle

Open-source 

implementations

International domains 

communities building 

on FAIR

Semantic and technical 

interoperability standards

/ best practices

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work
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Interoperable / FAIR data in a project – How ?

The challenge is to have that ecosystem implemented in the project

⚫ It shall be the DNA of every project to build on it

o And not add / shoehorn interoperability / FAIR principles at the end to expose content. Interoperability principles 

are not only for exposing data to the outside. They are crucial within the system itself.

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work



Interoperable / FAIR data in a project – How ?

and make the project implementation part of the ecosystem

⚫ If the project meets limitations / needs for enhancement

o It feedbacks to the group that makes sense

o Examples: 

o OGC API for Observations (OGC SensorThings API) test : CSV was not part of the output formats. BRGM 

worked with Fraunhofer / DataCove to specify it. Now it’s part of an extension and also one of the reference 

implementation. 

o BRGM in Observations & Measurements -> Change Requests -> Co-Lead of the OGC/ISO standard  

revision -> many systems ask us for Guidelines on how to implement it

o Positive “side effect”

o Contributions to those core elements are visible : this also lead to publications or visible contributions to the 

communities. It also help those doing core IT work in the tools to have their contribution visible.

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work
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Integration in a project

Work sequence

 

⚫ 0°/ Use Case

o IT 101, Best Practices => no Use Case, no project ☺

⚫ 1°/ clarify data considerations with domain experts

o Semantics, provider, transformations etc…

o Don’t only follow the GUI mermaids

o UX/UI limited to GUI is nice but only looking at this leads to forgetting data semantics. Good data semantics & 

semiology leads to a better UX/UI.

⚫ 2°/ identify which API to ingest/expose what

o Knowing what data the projects handles and what are the expected UseCase will help identify the API

⚫ GUI

o Could work alongside the others, provided a proper feedback loop exists with steps 1 and 2

Disclaimer : not willing to standardize scientists brains, rather give them time for their real work



9

Some examples

⚫ Generic Observations & Measurements (OM) example : Environmental observation use case

⚫ OM with domain model (river) : OMS level 1 example : surface water quantity (height gage)

⚫ OM with domain model (river) + loooot of related observations : OMS level 2 example : surface water quality 

(samples)

⚫ EPOS : Multi-standards integration in an Enterprise Architect project
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Observation

Property

Values

Feature

Process

The reference point : Observations & Measurements (O&M)

featureOfInterest

observedProperty

result
procedure

Environmental observation use case - overview
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judgment
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Environmental observation use case - overview

RESTful API implementing O&M : SensorThings API

result + unit
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Environmental observation use case - overview

RESTful API implementing O&M : SensorThings API

result + unit
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Environmental observation use case - overview
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Environmental observation use case - overview

RESTful API implementing O&M : SensorThings API
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Environmental observation use case - overview

RESTful API implementing O&M : SensorThings API

Identified 

taxa

Salmo 

trutta

Expert 

judgement

Electric 

fishing area

Nitrate 

concentration

8,2 

mg/L

Determination of dissolved 

anions by liquid 

chromatography of ions (NF 

EN ISO 10304-1)

Water quality 

station

Observed 

lithology

Limestone

Geologist 

expertise

Comblanchien 

quarry

result + unit
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Environmental observation use case - overview
W3C Ontology« inspired from » O&M » : SSN / SOSA
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Environmental observation use case - overview
W3C Ontology« inspired from » O&M » : SSN / SOSA

Result

O&M

Process / 

methods
Sensors

Observed 

Property

FeatureDate
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Environmental observation use case - overview
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Environmental observation use case - overview
W3C Ontology« inspired from » O&M » : SSN / SOSA
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Environmental observation use case - overview
W3C Ontology« inspired from » O&M » : SSN / SOSA
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Observation

Property

Values

Feature

Process

featureOfInterest

observedProperty

result
procedure

Identified 

taxa

Salmo trutta

Expert 

judgement

Nitrate 

concentration

8,2 mg/L

Determination of dissolved anions 

by liquid chromatography of ions 

(NF EN ISO 10304-1)

Observed 

lithology

Limestone

Geologist 

expertise

Environmental observation use case – with vocabularies

Methods / process : 

https://data.geoscience.fr/ncl/Proc

Observed properties 

https://data.geoscience.fr/ncl/ObsProp

Unit of measures

https://data.geoscie

nce.fr/ncl/uom
Knowledge

https://data.geoscience.fr/ncl/litho

https://iddata.eaufrance.fr/ncl/apt 

https://data.geoscience.fr/ncl/ObjParSubs

Features 

described in a 

domain model 

outside O&M

https://data.geoscience.fr/ncl/Proc
https://data.geoscience.fr/ncl/ObsProp
https://data.geoscience.fr/ncl/uom
https://data.geoscience.fr/ncl/uom
https://data.geoscience.fr/ncl/litho
https://iddata.eaufrance.fr/ncl/apt
https://data.geoscience.fr/ncl/ObjParSubs
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Environmental observation use case – with vocabularies

Result

O&M

Process / 

methodes
Capteurs

Propriété 

observée

Objets 

métiers
Date

Observed properties

https://data.geoscience.fr/ncl/

ObsProp

Méthods / process : 

https://data.geoscience.fr/

ncl/Proc

Units of measure

https://data.geoscien

ce.fr/ncl/uom

Sensor Type 

https://data.geoscience.fr/ncl/

SenTy 

Knowledge

https://data.geoscience.fr/ncl/litho

https://data.geoscience.fr/ncl/apt

https://data.geoscience.fr/ncl/Obj

ParSubs

hasPart

qudt:unit

https://data.geoscience.fr/ncl/ObsProp
https://data.geoscience.fr/ncl/ObsProp
https://data.geoscience.fr/ncl/Proc
https://data.geoscience.fr/ncl/Proc
https://data.geoscience.fr/ncl/uom
https://data.geoscience.fr/ncl/uom
https://data.geoscience.fr/ncl/SenTy
https://data.geoscience.fr/ncl/SenTy
https://data.geoscience.fr/ncl/litho
https://data.geoscience.fr/ncl/litho
https://data.geoscience.fr/ncl/apt
https://data.geoscience.fr/ncl/ObjParSubs
https://data.geoscience.fr/ncl/ObjParSubs
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OMS level 1 example : surface water quantity (height 

gage)

Observation

Station ‘le Rhin

à Strasbourg’

River Le Rhin observedProperty
procedure

phenomenonTime:

2021-10-09T00:40:00

resultTime:

2021-10-09T00:40:00

observer

ultimateFeature

OfInterest (uFOI)

Gage height
Water Height
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OMS level 1 example : surface water quantity *

@fr ‘Le Rhin’, @en “The Rhine” river

* https://github.com/INSIDE-information-systems/API4INSPIRE 

https://github.com/INSIDE-information-systems/API4INSPIRE
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OMS level 1 example : surface water quantity 

Which standard for which type of information

Semantics: 

INSPIRE Hydrology and 

Environmental Monitoring

Facility themes

API: OGC API – Features

For Geospatial Features description

Semantics

Observations & Measurements 

API: SensorThings API

For Observation sharing
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OMS level 1 example : surface water quantity 
Station
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OMS level 1 example : surface water quantity 

Reference to part of the river network

Station



31

OMS level 1 example : surface water quantity Station

Watercourse Link Sequence
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OMS level 1 example : surface water quantity 

Watercourse Link Sequence

Reference to the entire network ‘le Rhin’

Or to a specific WatercourseLink
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OMS level 1 example : surface water quantity 

Crosswalk between APIs

SensorThings API
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OMS level 1 example : surface water quantity 

Reference to SensorThings API DataStream

Station
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OMS level 1 example : surface water quantity 
Station

SensorThings API DataStreams available

Observations from DataStream 1

Observations from DataStream 2
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OMS level 2 example : surface water quality (samples)*

River

Water quality 

station

SamplingPoint

Sample

Observation

LabAnalysis

ultimateFeature

OfInterest (uFOI)

proximateFOI

procedure

Continuous-Flow 

Analysis (CFA )
Nitrate in Water 

observedProperty

result

51 mg NO3- /l

* https://github.com/opengeospatial/WaterQualityIE 

https://github.com/opengeospatial/WaterQualityIE


OMS level 2 example : surface water quality (samples)

37

Semantics

⚫ French national surface water quality data base (chemical concentrations)*– complete model

Analysis
37

Water quality 
station

River

samples

Water quality 
sampling point

Sampling act Sample

Analysis

Result…Environmental 

conditions 

(related obs)

Analysis

Result…

Sub-sample

Analysis

Result…



OMS level 2 example : surface water quality (samples)
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Semantics

⚫ Simplified (implemented) model => mapped to O&M and existing standards

3838

Water quality 
station

River

sampledFeature

Water 

Sample
Analysis

Result…

Analysis

Result…
Environmental 

conditions 

(related obs)
Observation

Observation result

Water Sample (SF_Specimen)

River (ultimate fOI) : HY_Features

Other fOIs on the side (ex : river pertains to river basin) : HY_Features

OMS Observer VS INSPIRE Environmental Monitoring Facility (EF)

OMS Observer  / INSPIRE:EF associated information

relatedSamplingFeature fOi

fOi

relatedObservation

relatedObservation

relatedObservation

relatedObservation



OMS level 2 example : surface water quality (samples)
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Linked Data

⚫ As much as possible : URIs on FeatureInstance (and ?ObservationCollection / Observation?) AND controlled 

vocabularies (observation method, observed properties, …)

3939

Water quality 
station

River

sampledFeature

Water 

Sample
Analysis

Result…

Analysis

Result…
Environmental 

conditions 

(related obs)
Observation

Observation result

Water Sample (SF_Specimen)

River (ultimate fOI) : HY_Features

Other fOIs on the side (ex : river pertains to river basin) : HY_Features

OMS Observer VS INSPIRE Environmental Monitoring Facility (EF)

OMS Observer  / INSPIRE:EF associated information

relatedSamplingFeature fOi

fOi

relatedObservation

relatedObservation

relatedObservation

relatedObservation



OMS level 2 example : surface water quality (samples)
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OGC APIs

⚫ Simplified (implemented) model => mapped to OGC API + ST API (other not done because of time) 

4040

Water quality 
station

River

sampledFeature

Water 

Sample
Analysis

Result…

Analysis

Result…
Environmental 

conditions 

(related obs)
Observation

Observation result

Water Sample (SF_Specimen)

River (ultimate fOI) : HY_Features

Other fOIs on the side (ex : river pertains to river basin) : HY_Features

OMS Observer VS INSPIRE Environmental Monitoring Facility (EF)

OMS Observer  / INSPIRE:EF associated information

relatedSamplingFeature fOi

fOi

relatedObservation

relatedObservation

relatedObservation

relatedObservation

OGC API - Features

OGC SensorThings API



OMS level 2 example : surface water quality (samples)
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OGC APIs

⚫ Simplified (implemented) model => mapped to O&M and existing standards then ST API

4141

Water quality 
station

River

sampledFeature

Water 

Sample
Analysis

Result…

Analysis

Result…
Environmental 

conditions 

(related obs)
Observation

Observation result

Water Sample (SF_Specimen)

River (ultimate fOI) : HY_Features

Other fOIs on the side (ex : river pertains to river basin) : HY_Features

OMS Observer VS INSPIRE Environmental Monitoring Facility (EF)

OMS Observer  / INSPIRE:EF associated information

relatedSamplingFeature fOi

fOi

relatedObservation

relatedObservation

relatedObservation

relatedObservation

SensorThings 

API classes



OMS level 2 example : surface water quality (samples)

OGC APIs

⚫ Chemical concentration - Simplified (implemented) model => mapped to ST API



@Uppsala University

EPOS : Multi-standards integration in an Enterprise 

Architect (EA) project

43

1°/ Conceptual Model

4343

semantics



EPOS : Multi-standards integration in an Enterprise 

Architect (EA) project

44

2°/ Logical Model built on standards

⚫ Note : This example uses the previous EA-SVN connexion

o Now we use EA “Reusable Assets”

4444

Standards introduced in 

the « 3_Interoperability_toolbox »

presentation

@Uppsala University



@Uppsala University

EPOS : Multi-standards integration in an Enterprise 

Architect (EA) project

45

2°/ Logical Model built on standards

4545

In the logical model, the Borehole, Segment, 

Sample cascade from step 1°/ is modelled 

building on classes 

from Observations & Measurements



@Uppsala University

EPOS : Multi-standards integration in an Enterprise 

Architect (EA) project

46

2°/ Logical Model built on standards

4646

In the logical model, Borehole is a subtype of 

SF_SpatialSamplingFeature from 

Observations & Measurements …

… and Borehole constructions elements 

from step 1°/ are reusing classes 

defined in GroundWaterML2.0
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Thank you

s.grellet@brgm.fr
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Thanks to
Kathi Schleidt

Kathi@DataCove.eu

Hylke van den Schaaf

hylke.vanderschaaf@iosb.fraunhofer.de

Hélène Bressan

h.bressan@brgm.fr

mailto:Kathi@DataCove.eu
mailto:hylke.vanderschaaf@iosb.fraunhofer.de
mailto:h.bressan@brgm.fr
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