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• FAIRness is a prerequisite for proper data management and data 
stewardship  (https://www.go-fair.org/fair-principles/ )

• Supporting discovery through good data management

• Good data management is not a goal in itself, but rather is the key 
conduit leading to knowledge discovery …. and reuse by the community 
after the data publication process 
(Wilkinson et al. 2016, https://www.nature.com/articles/sdata201618)

• Findable

• Accessible

• Interoperable

• Re-useable

Making 3D geo-models FAIR
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FAIR data

5th European Meeting on 3D Geological Modelling, Bern, May 22-24, 2019

ISO 19115 Geographic Information — Metadata
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• ISO 19115 provides information about the identification, the extent, the 

quality, the spatial and temporal schema, spatial reference, and 

distribution of digital geographic data. 

• Established for 2D data (maps, etc.) and capable for searching / finding 

3D geological models when just considered as (a stack of) maps

• Not yet prepared for searching / finding content-related information, the

gist of 3D geological models,

e.g. “show me all spatial information which includes Middle Jurassic”
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ISO 19115 Geographic Information — Metadata

5th European Meeting on 3D Geological Modelling, Bern, May 22-24, 2019
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Minimum requirements for making (the gist of) 3D geo-models 
FAIR using  ISO 19115 metadata 

5th European Meeting on 3D Geological Modelling, Bern, May 22-24, 2019

Findable:

• Tagging all modelled geological units in KeywordTypeCode:stratum

Accessible:

• Open disclosure geo-models must be furnished with a dataSetURI for 

direct retrieval via web services, and distributionFormat to ensure 

beforehand that the client has available the suitable equipment for model 

exploitation. 

• Models being subject to data privacy, as stated in accessConstraints and 

useLimitations, can be made available upon request via the 

distributorContact, in recognition of the case specific terms of use.
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Minimum requirements for making (the gist of) 3D geo-models 
FAIR using  ISO 19115 metadata 

Tagging all modelled geological units in KeywordTypeCode:stratum allows 

for queries like 

“show me all spatial information which includes Middle Jurassic”

What??

�empty shells if not underpinned by a controlled vocabulary that glosses 

synonyms and similar concepts as well 

� controlled vocabularies must be part of a Linked Data Semantic Web

5th European Meeting on 3D Geological Modelling, Bern, May 22-24, 2019
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FAIR data through metadata

5th European Meeting on 3D Geological Modelling, Bern, May 22-24, 2019

= theme

= stratum

= temporal

Searchable entry requires a controlled vocabulary  

� https://www.eionet.europa.eu/gemet/en/inspire-themes/

Searchable entry requires a controlled vocabulary �

national /regional lithostratigraphic scheme as part of a Sematic Web

Searchable entry requires a controlled vocabulary

� http://inspire.ec.europa.eu/codelist/GeochronologicEraValue

Another keyword type could be „structure“ listing all principal 
faults/fault systems/domains based on a controlled vocabulary.

ISO19115 B.5.17 MD_KeywordTypeCode only allows for
discipline, place, stratum, temporal, and theme

Making 3D geo-models FAIR
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Principles of the Semantic Web and SKOS

Structure of a „triple store“ / „RDF store“ database
„subject – predicate – object“

O. Jura (DE) „has exact match“ Oberjura (AT)

www.thesaurus1.de/id1234 www.thesaurus3.at/id9876

O. Jura (DE) „has property“ Aquifer

www.thesaurus1.de/id1234 www.thesaurus5.de/id0815

etc.

Jura
O. Jura
M. Jura
U. Jura
Malm
Weißjura-Gr.

...

altLabel
exactMatch
closeMatch
narrowMatch
broadMatch
...

Jurassic
Upper Jurassic
Middle Jurassic
Lower Jurassic
Tithonian
Aalenian

...

SKOS is part of the Semantic Web standards built upon RDF and RDFS, and its 
main objective is to enable easy publication & use of vocabularies as linked data

Making 3D geo-models FAIR
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Available vocabs / components of the Semantic Web

• List of CGI vocabularies: http://resource.geosciml.org/def/voc/

• INSPIRE code list registry – theme geology (mainly based on 

CGI / GeoSciML vocabs): http://inspire.ec.europa.eu/codelist

• GBA thesaurus: http://resource.geolba.ac.at/

• LithoLex: https://litholex.bgr.de/ (presently modelled to become

https://resource.bgr.de/)

• Lithostratigraphisches Lexikon der Schweiz: https://www.strati.ch/

• Wikipedia

• GeoERA Knowledgebase / Project Vocabularies (online June 2021)

5th European Meeting on 3D Geological Modelling, Bern, May 22-24, 2019
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SGD general legends linked to resource.bgr.de/

5th European Meeting on 3D Geological Modelling, Bern, May 22-24, 2019

LfU general legend record: 
(prototype in resource.bgr.de/prov/)

LithoLex record: 
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Making 3D geo-models FAIR

Long-term goal: Semantic Web of lithostratigraphic concepts

© LfU, G.W. Diepolder
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Linking metadata keywords to stratigraphic schemes & vocabs

Litho-
stratigraphy

“stratum”

Chrono-
stratigraphy

“temporal”

Making 3D geo-models FAIR
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Conclusion

5th European Meeting on 3D Geological Modelling, Bern, May 22-24, 2019

Tagging all modelled geological units compliant with ISO 19115 in 

KeywordTypeCode:stratum & linking these metadata keywords to 

stratigraphic schemes & vocabs is a promising and feasible 

approach to make 3D models FAIR.

However, the standard ISO 19115 is not implemented in a 

standardized way, thus, some further standardization/harmonization 

is required to make this approach fully operational. 

Questions?


