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Nature FIRST
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▸ Develop capabilities for nature conservation stakeholders

▹ predictive, proactive, preventative

▸ Combine Theory & Practice

▹ Ecology & Environmental Forensics

▹ Empirical observations (satellite & on-site)

▸ PoC tested and demonstrated

▹ 4 European areas

▹ covering 6 biogeographical regions
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Nature FIRST - Goals
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▸ Ecosystem Monitoring

▹ number and state of species

▹ cause and effect relations

▸ Predict how sites will develop

▸ Translate observations into actionable information

▹ protect sites and animal populations

▹ prevent conflicts with humans

▸ Use of Digital Twins and Knowledge Models
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Nature FIRST - Vocabularies

6

▸ The EU defined Natura 2000 areas of protection

▸ Use of vocabularies to describe sites, habitats and species
▹ European Nature Information System of the European Environment Agency

(EUNIS)
▹ International Union for Conservation of Nature (IUCN)
▹ …

▸ Vocabularies as a basis for
▹ Empirical Data & Digital Twins
▹ Standardized Reporting
▹ Reasoning about cause and effect to power Recommenders

https://eunis.eea.europa.eu/
https://www.iucn.org/
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Nature FIRST - Vocabularies
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▸ Vocabulary Problems
▹ vocabularies are not connected

▹ different context & completeness (red list species)

▹ different formats (RDF, tabular, …)

▹ different versions of the same vocabulary (EUNIS)

▸ Approach
▹ domain knowledge to make connections between vocabularies

▹ semantic relations with a clear meaning

▹ standards to express the relations
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Crossovers for
Interoperability

8



© Semantic Web Company

Challenges

10



© Semantic Web Company

Methodology
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▸ Transform XLS, CSV, shapefiles to RDF via mappings

▸ Map SKOS relations for habitats

▹ equivalence (=) superset (>) subset (<) 

overlap (#)

▹ skos:exactMatch skos:broadMatch skos:narrowMatch skos:closeMatch

▸ Use NLP (PP Extractor) to create URIs from string occurrences

▹ (Ursus arctos) -> https://eunis.eea.europa.eu/species/1568

▸ Link species to habitats (OWL properties)

▹ :hasDominantSpecies, :hasDiagnosticSpecies, :hasConstantSpecies

https://eunis.eea.europa.eu/species/1568
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Methodology
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▸ Link sites to habitats

▹ a given site has a certain habitat with a percentage cover

▹ use RDF* to express the percentage

▹ site:siteHasHabitat, site:percentageCover
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Nature FIRST Knowledge Graph
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Taxonomy Crossovers
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Authoritative 

source

Interlinking sources of truth.
Making them accessible to the public.
And machine-readable for researchers and developers.

https://sensingclues.org/taxonomy-graphviews
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Taxonomy crossover reporting
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Report Habitat-R2 (Mesic grasslands) in terms of crossovers
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Reasoning/Recommender
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Percentage coverage 

expressed in RDF*

Which are the TOP 5 

largest habitats in the 

nearby area to the site 

:AT1101112?
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Next Steps
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▸ Digital Twin + Recommender

▹ predict habitat development + likely number of species

▹ use crossovers to predict animal movements (to avoid conflicts)

■ Example: ursus arctos

▹ reason about intervention actions relating to habitats and species

▸ Extend the Nature FIRST KG

▹ Add Ecological Networks (Torta et al 2017) as a backbone for different 

reasoning tasks

▹ Add site conservation, threats, treatment actions
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Connect

Robert David
Chief Innovation Officer, 

Semantic Web Company

▸ robert.david@semantic-web.com
▸ https://www.linkedin.com/in/robert-david-39b47692/
▸ https://twitter.com/semwebcompany
▸ https://blog.semantic-web.at/
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mailto:helmut.nagy@semantic-web.com
https://twitter.com/semwebcompany
https://blog.semantic-web.at/


© Semantic Web Company 19

Q & A
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