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• Conception

• FAIR-EASE multidisciplinary project

• Tools, services 

• Discover, access and analyse multidisciplinary data

• Collaboratively 

• Earth & Environmental Dynamics

• Coastal Water Dynamics Pilot

• Earth Critical Zone planning and management Pilot

• Volcano Space Observatory Pilot

• Environmental Bio-geochemistry

• Biodiversity Observations

INTRODUCTION

There are currently many datasets
for the coastal domain whose
formats and aggregation status
vary widely. Present analysis and
visualization systems deal with
single datasets at a time, making
data connections and correlations
between datasets difficult.

No platform currently allows to
seamlessly and jointly explore
satellite data from both the Solid
Earth and Atmospheric
communities. Lack of a supporting
platform allowing for the joint
analysis of crucial near-real-time
indicators.



• Semantic brokers are intermediaries that provide semantic translation services across diverse sources

SEMANTIC BROKERAGE

Argo

Wekeo

EurOBIS

SeaDataNet

ELIXIR-ENA

ICOS SOCAT

Vito/Copernicus

ICOS Data Portal

EMODNet Chemistry

US NODC Collections

Complements Syntactic brokerage

satellite sentinel

• names for a type of observation platform

• ‘Sentinel’ is a particular type of earth observation satellite; 

• make the relationship available in a machine-readable way.



DIVERSITY OF SOURCES

Syntax:. Syntax refers to the 
structure or format of data. It involves 
the rules that define the arrangement 
of symbols, words, or elements in a 
system. 

e.g. XML, RDF, CSW, openAPI, netCDF, 
ISO19115, ISO19139, json

Semantics: refer to the 
meaning of data. They involve 
the interpretation of the symbols, 
words, or elements based on 
their context. 

e.g. sentinel # satellite

We cannot change either the syntax or the semantics of the sources

Sources

Argo

Wekeo

EurOBIS

SeaDataNet

ELIXIR-ENA

ICOS SOCAT

Vito/Copernicus

ICOS Data Portal

EMODNet Chemistry

US NODC Collections



SYNTACTIC HARMONISATION: DISCOVERY AND ACCESS (DAB) BROKER

DAB is a brokering framework that 
interconnects hundreds of 
heterogeneous and autonomous supply 
systems by providing mediation, 
harmonization, transformation, and 
QoS capabilities



SEMANTIC BROKERAGE

• Comprehensive understanding of the datasets
• Metadata elements
• Semantic artefacts

Argo

Wekeo

EurOBIS

SeaDataNet

ELIXIR-ENA

ICOS SOCAT

Vito/Copernicus

ICOS Data Portal

EMODNet Chemistry

US NODC Collections



SEMANTIC BROKER: METADATA ELEMENTS

The common FAIR-EASE metadata elements are:
• IDENTIFIER: Blue-Cloud unique and persistent code for the metadata record
• TITLE: a characteristic, and often unique, name by which the collection is known
• ABSTRACT: a short description of the collection
• KEYWORD: a commonly used word, formalised word or phrase used to describe 
the subject
• BOUNDING_BOX: extent of the resource in the geographic space given as a 
bounding box
• TEMPORAL_EXTENT: time period covered by the content of the collection
• PARAMETER: name of the attribute described by the measurement value
• INSTRUMENT: measuring instrument used to acquire the data
• PLATFORM: platform from which the data were taken
• ORGANIZATION: organization associated with the collection
• DATESTAMP: the latest update date of the metadata description
• REVISION_DATE: the latest update date of the data
• RESOURCE_LINKS: download links where available and useful

Argo

Wekeo

EurOBIS

SeaDataNet

ELIXIR-ENA

ICOS SOCAT

Vito/Copernicus

ICOS Data Portal

EMODNet Chemistry

US NODC Collections

Sensing or sampling 

instrument

Observation platform

Variable measured



THE ANALYSIS



Strings



Strings: Combination 
label and code



Strings: Combination of
Metadata fields+ label



Combination of
URI+label



MACHINE READABLE

MACHINE ACTIONABLE



THE SEMANTIC ANALYSER



https://semantics.bodc.ac.uk/

• Tool to analyse the semantics of metadata 

and data files

• Across multiple domains

• For internal use – but can be used by 

external users too

THE SEMANTIC ANALYSER



GCMD

EIONET

NVS

ISO19115

netCDF

THE ARCHITECTURE



THE KNOWLEDGE BASE (KB)



THE KB 
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No of different Semantic Artefacts in the KB

aeris

eionet

NVS

gcmd

ozcar-theia

ebi

ncbitaxon

envo

inspire

qudt

ncbi

livercancer



UPDATES OF SEMANTIC ARTEFACTS

• Dynamic Nature of Semantic Artefacts

• as new use cases emerge

• as the underlying content and comprehension undergo changes

• Update Frequency: 

• The frequency of updates varies significantly across different artefacts.

• Lack of Consensus: There is no agreement within the semantic community on identifying the latest

version of a semantic resource for automated updates.

Daily updates: for controlled vocabularies from NVS

Twice a year: Remaining KB

Note: Optimal frequency is still a subject of debate



1

2

3

URI Match

• http, https

Exact Match

• prefLabel, altLabel, label

Proximity Match

• Fuzzy search

Wildcard Match

?



EXAMPLE: INSTRUMENTS

Search term Matched term URL Method usedVocabulary 

Category
Matched 

Property

Instrument



EXAMPLE: URI MATCHES

Search term Matched term URL Method usedVocabulary 

Category



EXAMPLE: UNMATCHED TERMS



RESULTS OF THE FEDERATED SEARCH 



HIGH LEVEL ANALYSIS OF RESULTS



R25 Argo sensor types

Terms describing sensor types 

mounted on Argo floats. Argo 

netCDF variable SENSOR is 

populated by R25 altLabel.

R26 Argo sensor manufacturers

Terms describing developers and 

manufacturers of sensors 

mounted on Argo floats. Argo 

netCDF

variable SENSOR_MAKER is 

populated by R26 altLabel.

L05 SeaDataNet device categories 

Terms used to classify groups of 

sensors, instruments, sources of 

algorithmically computed data 

(numerical models) or samplers 

(collectors of water, SPM, 

sediment, rock, air or biota 

samples).

L22 SeaVoX Device Catalogue 

Terms for distinct sampling or 

measuring devices that may be 

identified in the real world in terms 

of manufacturer and model 

number.

N/A

PRELIMINARY RESULTS: INSTRUMENTS

• Not often populated

• Not many exact matches

• Many occurrences of

https://vocab.nerc.ac.uk/search_nvs/cvl/?searchstr=sensor&options=identifier,preflabel,altlabel,definition,governance
https://vocab.nerc.ac.uk/search_nvs/cvl/?searchstr=sensor&options=identifier,preflabel,altlabel,definition,governance


L06 SeaVoX Platform Categories 

2-level grouping term hierarchy used for 

vehicles, structures or organisms capable 

of bearing instruments or tools for the 

collection of physical, chemical, 

geological or biological samples or data..

C17 ICES Platform Codes

Identifiers and metadata for platform 

instances (combinations of names and 

physical entities such as hulls or 

airframes).

R23 Argo platform type

List of Argo float types. Argo netCDF 

variable PLATFORM_TYPE is populated 

by R23 altLabel.

N/A

PLATFORM ANALYSIS

• Same as for instruments 

• Few hits match “Satellite” 

“ships”

• Many occurrences of



P36 EMODnet Chemistry chemical groups

P35 EMODnet Chemistry aggregated parameter names

P01 BODC Parameter Usage Vocabulary

S26 BODC parameter semantic model matrices

P09 MEDATLAS Parameter Usage Vocabulary

R03 Argo parameter codes

L04 Matrix Categories

P07 Climate and Forecast Standard Names

P02 SeaDataNet Parameter Discovery Vocabulary
• Most RIs fill in the parameter category

• Increase use of URIs

PARAMETERS

https://vocab.nerc.ac.uk/search_nvs/cvl/?searchstr=parameter&options=identifier,preflabel,altlabel,definition,governance
https://vocab.nerc.ac.uk/search_nvs/cvl/?searchstr=parameter&options=identifier,preflabel,altlabel,definition,governance
https://vocab.nerc.ac.uk/search_nvs/cvl/?searchstr=parameter&options=identifier,preflabel,altlabel,definition,governance
https://vocab.nerc.ac.uk/search_nvs/cvl/?searchstr=parameter&options=identifier,preflabel,altlabel,definition,governance
https://vocab.nerc.ac.uk/search_nvs/cvl/?searchstr=parameter&options=identifier,preflabel,altlabel,definition,governance
https://vocab.nerc.ac.uk/search_nvs/cvl/?searchstr=L04&options=identifier,preflabel,altlabel,definition,governance


LESSONS LEARNT

• Use URIs and prefLabels to reference semantic artefacts in annotations

• Ensure each term is uniquely identified 

• Versioning of Semantic Artefacts

• Versioning practices are inconsistent across different repositories, complicating tracking and updates.

• Need for semantic artefact versioning consensus 

• Update frequency: Optimal when in sync with the update

• SPARQL Endpoints Reliability

• Not all SPARQL endpoints are reliably operational, affecting data retrieval and query execution.

• Interoperability of Widely Used Semantic Artefacts

• Many widely adopted artefacts ensure interoperability using standards like SKOS, OWL, and RDF.

• Adhering to the standards does not necessarily achieve interoperability

• Non-FAIR Artefacts

• Some artefacts are still provided as PDF lists, which hinders mapping and interoperability efforts.

• From Machine readable to machine actionable



HOW TO REFER TO SEMANTIC ARTEFACTS 

<gmd:attributeDescription>

<gco:RecordType xlink:href="http://vocab.nerc.ac.uk/collection/P02/current/ALKY/" xlink:title="Alkalinity, acidity and pH of the water column">Alkalinity, acidity and pH of the water 

column</gco:RecordType>

</gmd:attributeDescription>

<gmd:contentType>

<gmd:MD_CoverageContentTypeCode codeList="http://www.isotc211.org/2005/resources/codeList.xml#MD_CoverageContentTypeCode" codeListValue="physicalMeasurement" codeSpac

e="ISOTC211/19115">physicalMeasurement</gmd:MD_CoverageContentTypeCode>

</gmd:contentType>

{
 "@type": "DefinedTerm", 
"name": " Alkalinity, acidity and pH of the water column", 
"inDefinedTermSet":"http://vocab.nerc.ac.uk/collection/P02/current/", 
"url": "http://vocab.nerc.ac.uk/collection/P02/current/ALKY/", 
"identifier": 
{ "@type": "PropertyValue",
 "propertyID": "http://vocab.nerc.ac.uk/", 
"value": "ALKY", 
"url": " http://vocab.nerc.ac.uk/collection/P02/current/“

 } 

XML-ISO19115

json-LD: schema.org

http://vocab.nerc.ac.uk/collection/P02/current/


WHERE NEXT?

• Enhance the knowledge base with additional semantic resources utilizing SA feedback

• Improve search methods

• Enhance user experience (UX)

• Working with the BlueCloud project

• Provide useful reports and recommendations

• FAIR: I2. (Meta)data use vocabularies that follow FAIR principles and reference them uniquely

https://www.go-fair.org/fair-principles/i2-metadata-use-vocabularies-follow-fair-principles/
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