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Data management for cultural and natural heritage

Scholars in both the natural sciences and the social and human sciences working 
about natural/cultural heritage currently assist to the proliferation of:

● Data produced by research efforts
● Controlled vocabularies (ontologies included)
● Tools and digital services
● Policies and practices

Proliferation but also fragmentation … 

2



3



The FAIR principles

Credit: OpenAire

https://www.openaire.eu/how-to-make-your-data-fair


FAIR principles: The origins

Workshop on Jointly Designing a Data Fairport, Leiden, Netherlands, 2014, 
definition of: 

“Minimal set of community-agreed guiding principles and practices [by which] 
stakeholders and scholars could more easily discover, access, appropriately 
integrate and reuse [...] the vast quantities of information being generated by 

contemporary data-intensive science.” 

Wilkinson, Mark D., et al. "The FAIR Guiding Principles for scientific data 
management and stewardship." Scientific data 3 (2016)

https://doi.org/10.1038/sdata.2016.18
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https://doi.org/10.1038/sdata.2016.18


The 4 foundational FAIR principles
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FAIR principles 
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Originally from:  
Wilkinson, Mark D., 
et al. "The FAIR 
Guiding Principles 
for scientific data 
management and 
stewardship." 
Scientific data 3 
(2016).



Remarks

1. High-level, domain-independent principles; they can be applied to a wide 
range of scholarly outputs;

2. Precede implementation choices, i.e., the FAIR principles do not suggest any 
specific implementation setting;

3. Provide guidance without being a standard, e.g., in the sense of an ISO, EN 
or W3C standard.
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Implementation considerations (F)

Principle F - Findable

F1. Use of persistent and globally unique identifiers (e.g., URIs) behind single 
projects and communities. 

Example: use of Digital Object Identifier (DOI) - DOIs enables also 
access; use of URIs for metadata vocabularies and ontologies (e.g., PURL)

F2. Use of rich metadata vocabularies to describe and index digital resources
Example: Dublin Core; FAIRsharing [repository]
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https://www.dublincore.org/
https://fairsharing.org/standards/


Implementation considerations (A)

Principle A - Accessible

A1. Digital resources are retrievable by their identifier using a standardized, 
free, and universally implementable communication protocol

Example: use of URIs with the Hypertext Transfer Protocol (HTTP)

Lannom et al. (2020): a study across 115 European natural science museums 
shows more than 100 commercial and in-house solutions are in use:

“This makes it difficult to create a seamless virtual collection and an approach that 
aggregates multiple heterogeneous collection management system inputs is 

needed”
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Implementation considerations (I)

Principle I - Interoperable

I1. (Meta-)data use a formal, accessible, shared, and broadly applicable 
language for knowledge representation

Example: use of W3C’s recommendations for machine-processable 
knowledge representation, i.e., the Resource Description Framework (RDF), the 
RDF Schema (RDFS), and the Web Ontology Language (OWL)

I2.  (Meta-)data use vocabularies that meet FAIR principles
Example: from thesauri and metadata vocabularies (e.g., DublinCore) 

to axiomatized ontologies (ArCo, etc.)
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https://www.w3.org/TR/rdf11-primer/
https://www.w3.org/TR/rdf-schema/
https://www.w3.org/TR/owl2-primer/
https://www.dublincore.org/
http://wit.istc.cnr.it/arco/


Implementation considerations (R)

Principle R - Reusable

R1.1 (Meta-)data are released with a clear and accessible data usage license
Example: CC0 1.0 Universal (CC0 1.0) Public Domain Dedication

R1.2 (Meta-)data are associated with detailed provenance (e.g., how/why the 
resource was generated, by whom, using what fundings, who should be given 
credits, etc.)

Example: PROV-template [PROV-enance]
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https://creativecommons.org/publicdomain/zero/1.0/
https://provenance.ecs.soton.ac.uk/prov-template/


The FAIR principles at the European 
Commission



European Open Science Cloud

 European Open Science Cloud 
(portal) [2015-2020]: 

● Developing an infrastructure 
providing its users with 
services promoting open 
science practices

See also:

● FAIRsFAIR project
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https://ec.europa.eu/digital-single-market/en/european-open-science-cloud
https://eosc-portal.eu/
https://www.fairsfair.eu/


European Open Science Cloud Declaration

● Data culture - European science must be grounded in a common culture of data stewardship.
● Open  access  by-default - All  researchers  in  Europe  must  enjoy  access  to  an  

open-by-default,  efficient and cross-disciplinary research data environment supported by FAIR data 
principles.

● Research Data Repositories - Scientist must be able to find, re-use, deposit and share data via 
trusted data repositories that implement FAIR data principles and that ensure long-term 
sustainability of research data across all discipline.

● Skills - The  necessary  skills  and  education  in  research  data  management,  data  stewardship  
and  data science should be provided throughout the EU as part of higher education, the training 
system and  on-the-job  best  practice  in  the  industry.  

● Semantic Layer - Research   data   must   be   both   syntactically   and   semantically   
understandable,   allowing   meaningful   data   exchange   and   reuse   among   scientific   
disciplines and countries.

● Fair Data Governance - To make FAIR data a reality, it is imperative to engage stakeholders and 
relevant multipliers, based on a solid stakeholder engagement strategy, on inter-institutional 
arrangements, well-established frameworks and decision making flows.
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https://ec.europa.eu/research/openscience/pdf/eosc_declaration.pdf#view=fit&pagemode=none


Turning FAIR into reality

In implementing the FAIR principles, high priority to: 

● The development, refinement and adoption of shared vocabularies, 
ontologies, metadata specifications and standards which are central to 
interoperability and reuse at scale

From: Turning FAIR into reality, Report of the Commission FAIR Data Expert 
Group (FAIR Data EG)
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https://ec.europa.eu/research/openscience/index.cfm?pg=open-science-cloud


The FAIR principles for cultural/natural 
heritage



The FAIR principles for cultural/natural heritage

International initiatives and consortia supporting digitally-enabled research and 
training modules covering the adoption of the FAIR principles

Examples:

○ Natural heritage and life sciences, e.g., BBMRI-ERIC, EPOS, ICOS, 
IS-ENES3

○ Cultural heritage, e.g, DARIAH, Huma-Num, Consortium of European 
Social Science Data Archives (CESSDA) [see, e.g., CESSDA’s data 
management guide]
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https://www.bbmri-eric.eu/
https://www.epos-ip.org/
https://www.icos-cp.eu/
https://is.enes.org/
https://www.dariah.eu/
https://www.huma-num.fr/consortiums
https://www.cessda.eu/
https://zenodo.org/record/3820473#.XtZP0JrgpQI
https://zenodo.org/record/3820473#.XtZP0JrgpQI


The FAIR principles for cultural/natural heritage

Web services and repositories for sharing vocabularies and/or data

Some examples:

○ Natural heritage and life sciences, e.g., BioPortal, AgroPortal, OLS, 
OBOFoundry

○ Cultural heritage (including Archeology, Social and Human 
Sciences): BARTOC, Ariadne, ArCo, Biblissima, data.bnf, OpenArcheo, 
Europeana [see how Europeana meets the FAIR principles, link]
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https://bioportal.bioontology.org/
http://agroportal.lirmm.fr/
https://www.ebi.ac.uk/ols/index
http://www.obofoundry.org/
https://bartoc.org/
https://www.ariadne-eu.org/
http://wit.istc.cnr.it/arco/
https://projet.biblissima.fr/en/home-biblissima
https://data.bnf.fr/
https://masa.hypotheses.org/openarchaeo
https://www.europeana.eu/en
https://pro.europeana.eu/post/europeana-and-the-fair-principles-for-research-data


The FAIR principles for cultural/natural heritage

Use of Semantic Web ontologies

Examples:

○ Natural heritage and life sciences: Foundational Model of Anatomy, 
Gene Ontology, Chemical Entities of Biological Interest Ontology, etc.

○ Cultural heritage: CIDOC Conceptual Reference Model, FRBR, ArCo, 
Europeana Data Model, CESSDA Catalog, CHARM, etc.
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https://bioportal.bioontology.org/ontologies/FMA
http://geneontology.org/
https://bioportal.bioontology.org/ontologies/CHEBI
http://www.cidoc-crm.org/
https://www.ifla.org/bcm-rg
http://wit.istc.cnr.it/arco/
https://pro.europeana.eu/page/edm-documentation
https://datacatalogue.cessda.eu/
http://www.charminfo.org/
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Some references

See also:

● Data Intelligence, vol. 2, no. 1-2. Special Issue on Emergent FAIR Practices. Issue Editors: 
Barend Mons, Erik Schultes & Annika Jacobsen

● Harrower, Natalie, et al. Sustainable and FAIR Data Sharing in the Humanities. ALLEA-All 
European Academies, 2020.
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https://www.mitpressjournals.org/toc/dint/current
https://allea.org/portfolio-item/sustainable-and-fair-data-sharing-in-the-humanities/


17 juin 2020 – FAIR Heritage

Mémoire des archéologues et des sites archéologiques 

• la Maison des Sciences de l’Homme du Val de Loire, Orléans-Tours

• la Maison de la Recherche en Sciences Humaines, Caen

• la Maison de l’Orient et de la Méditerranée, Lyon

• la Maison Méditerranéenne des Sciences de l’Homme, d’Aix-en-Provence

• la Maison de Sciences de l’Homme Mondes, Nanterre

• la Maison Interuniversitaire des Sciences de l’Homme Alsace, Strasbourg

• le Musée d’archéologie nationale, Saint Germain-en-Laye

• le Groupement de Services Frantiq

• l’INRAP (depuis le 1er janvier 2017)

• le Réseau des écoles françaises à l’étranger

MASA consortium



17 juin 2020 – FAIR Heritage

Interfacing with national and 
international infrastructures



17 juin 2020 – FAIR Heritage

FAIR Data Principles
MASA disseminates the FAIR principles to the French 

archaeological community.



17 juin 2020 – FAIR Heritage

Gazetteers and Ontology

• Uniform description (data and metadata)
• Interoperability



17 juin 2020 – FAIR Heritage

MASA Toolbox

• OpenTermAlign : Alignment to standardized 

vocabularies

• PACTOLS : archaeological vocabulary, 

compatibility with DARIAH's BackBone Thesaurus

• Opentheso : thesaurus manager

• OpenArchaeo : user friendly interface for 

querying archaeological datasets via CIDOC-CRM

• LogicistWriter : help for logicist writing from a 

diagram

• OpenGuide : best practices editing platform
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MASA Ecosystem



17 juin 2020 – FAIR Heritage

• Vocabulary controlled by scientific 
literature and experts in the fields

• Open Access (ODbL v1.0)

• Standardization of the structure (ISO 
and SKOS)

• Multilingual

• Perennial identification (Ark, Handle)

• Stronger SKOS structuring

• Compatibility with DARIAH BackBone 
Thesaurus

• Exploiting conceptual categories

PACTOLS



17 juin 2020 – FAIR Heritage

Opentheso
Multilingual, multi-hierarchical 

thesaurus manager  
– Open access (CeCILL_C license)
– Standardized

• ISO 25964-1 2011 and ISO 25964-2:2012
• SKOS - Unicode

– Interoperable  
• Citability: ID Ark and Handle
• Import/export : SKOS, Turtle, JsonLD

Diffusion 
– TGIR Huma-Num, all consortia and 

users
– Github 
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Standard vocabulary OpenTermAlign



17 juin 2020 – FAIR Heritage



17 juin 2020 – FAIR Heritage

Re-use of Data

OpenArchaeo

• Platform for querying archaeological data sets via CIDOC CRM

• Ongoing development by par SPARNA (Thomas Francart)

• Internal or external Triplestore

• SPARQL query generator with CIDOC CRM

• Generic model for matching archaeo data sets to CIDOC CRM
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OpenArchaeo
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OpenArchaeo
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User-friendly interface
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LogicistWriter

Application of assistance for logicist writing

as defined by Jean-Claude Gardin
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OpenGuide

Application to submit and share guidelines
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The Linked Open Data Cloud



The FAIR Heritage 
conference



Purpose
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Share experiences and discuss about: 

● State-of-the-art approaches and technologies for cultural/natural heritage data 
management;

● The challenges that scholars are currently facing and how to deal with them;
● Envision the challenges that we will need to face in the next future, 

including, e.g., environmental concerns about data storage.

Ideally,

● To meet fellows;
● To come to know about interesting research projects and initiatives;
● To contribute to the strengthening of the research community. 



Some questions
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● What are the data management challenges that you face in your research?
● Are the FAIR principles relevant for your work? 
● How do you implement the FAIR principles?
● How do you measure the FAIRness of your digital objects?
● Do you make your data available for others to be explored and reused? 
● How do you maintain your digital objects beyond specific projects?
● Do you use existing metadata vocabularies? Do you need to adapt them to 

your own modeling purposes? 
● What are the good and bad lessons learned from the use of metadata 

vocabularies and/or semantic technologies?

   



Thank you!
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