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Interdisciplinary 
Discovery
What is it about?
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Introduction
What is it about?

A social scientist wants to investigate the correlation of
climate change and the increase of social conflicts in
peasant subsistence farming, using Levada irrigation
systems on Madeira as an example.
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Introduction
What is it about?

Terminologies 

may help!
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The BITS Project
Terminologies in Earth System Sciences

Blueprint for the 

Integration of 

Terminology 

Services in ESS
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Background
Data in Earth System Science - divergent, complex, huge!
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Background
Data in Earth System Science - divergent, complex, huge!

● different data types

model output, observations, 

simulations, measurements

● different formats

NetCDF (HDF5),  GeoTIFF, GRIB, 

GeoJSON, ASCII/CSV or 

frameworks like GIS

● different sizes / granularity level

from PB in radio astronomy and 

climate model output to MB in 

samples in Biology
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From Chaos to FAIR
Using metadata standards and terminologies to make data FAIR 

Atmospheric Science CF Conventions,  ACDD,  ISO 19115

Oceanography SeaDataNet/SeaDataCloud,  NODC/NCEI Profile, 

CF Conventions

Hydrology OGC WaterML 2.0, WMO WIS, ISO 19156 

(Observations & Measurements)

Geology / Geophysics CF Conventions, ISO 19115, ACDD

Ecology & Biodiversity Darwin Core, EML (Ecological Metadata Language)

Remote Sensing / GIS - ISO 19115 / ISO 19139

- FGDC CSDGM

Environmental Monitoring SensorML (OGC), INSPIRE (= ISO)
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Semantic Interoperability
in Environmental Sciences

Shared Meaning Across Systems: Semantic interoperability 

ensures that data exchanged between different environmental 

systems (e.g., climate models, biodiversity databases) is 

understood consistently by using standardized vocabularies, 

ontologies, and metadata schemas.

Use of Controlled Vocabularies and Ontologies: It relies on 

community-agreed terms and structures (e.g., CF Standard 

Names, GEMET, ENVO) to describe data, enabling accurate 

interpretation, integration, and automated reasoning across 

disciplines.

Supports FAIR and Cross-Domain Research: Semantic 

interoperability enhances data reusability and integration 

across domains such as hydrology, ecology, and atmospheric 

science—supporting the FAIR principles and enabling 

interdisciplinary environmental research.
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Di Muri, C., Pulieri, M., Raho, D. et al. Assessing semantic 

interoperability in environmental sciences: variety of 

approaches and semantic artefacts. Sci Data 11, 1055 

(2024). https://doi.org/10.1038/s41597-024-03669-3
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Semantic Interoperability
in Environmental Sciences - burdens

Inconsistent Availability in Catalogues

Terminologies not listed or registered in 

semantic catalogues

Non-Standardized Formats and 

Languages

hampers machine readability

Absence of proper Licenses

Lack of Version Information 

No persistent identification

of Terminologies and Terms 

→ difficult for long term accessibility

Inadequate Description

Ambiguous Maintenance Status

Di Muri, C., Pulieri, M., Raho, D. et al. Assessing semantic 

interoperability in environmental sciences: variety of 

approaches and semantic artefacts. Sci Data 11, 1055 

(2024). https://doi.org/10.1038/s41597-024-03669-3
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BITS Project
Terminologies for Earth System Sciences

already existing Terminology 

Service offered by TIB

Terminology Service
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https://terminology.tib.eu/ts/ontologies?and=false&page=1&sortedBy=title&size=10&collection=ESS


BITS Project
Terminologies for Earth System Sciences

already existing Terminology 

Service offered by TIB

+ SKOS

based on Ontology 

Lookup Service 

(EMBL-EBI) with a 

SKOS extension Terminology Service
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BITS Project
Terminologies for Earth System Sciences

+ SKOS

based on Ontology 

Lookup Service 

(EMBL-EBI) with a 

SKOS extension

maintained by ESS Community

Terminology Service

requirements

- license

- format/language

features

- version control 

- PIDs for terms

- long term maintenance
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https://terminology.tib.eu/ts/


From Project to Infrastructure
Sustainable service via NFDI
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From Project to Infrastructure
Sustainable service via NFDI

Service

XY

TS
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Benefits
Example: WDCC 

● WDCC = World Data 

Center for Climate, 

international data 

repository and 

archive for 

comprehensive 

climate data

● Improving 

interdisciplinary 

discovery by 

enhancing search 

terms using the ESS 

Collection
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Benefits
Example: WDCC 

WDCC GUI
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https://www.wdc-climate.de/ui
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Conclusion
Terminologies matter!
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Conclusion
Terminologies matter!

Interdisciplinary Collaboration is Challenging
Different fields use varying vocabularies, taxonomies, and ontologies, 

making it hard to translate and interpret data effectively and in a 

comfortable way.

The FAIR Principles Beyond Buzzwords
FAIR is not just a buzzword: actionable steps and solutions are required to 

let increased FAIRness of data become a reality. Using Semantic Artifacts 

in data ingestion, archiving, and distribution can help to increase FAIRness.

The Role of Terminologies
All kinds of Terminologies (that is controlled Vocabularies, Taxonomies, 

Thesauri, or Ontologies) can help to bridge the gaps in interdisciplinary data 

interpretation. Tools to map and translate these terminologies help to 

reduce misunderstandings and improve data interoperability.
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THANK YOU!

funded by: 

https://projects.tib.eu/bits/home

Questions?

Comments?

Remarks?
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