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Problem space: Summary

● A need to integrate, harmonize and reason over hetereogenous data 
originating from various sources:

○ Sensor data - Digital twin: camera traps / traptagger
○ Brown bear habitat suitability index (HSI)

■ Which elevations does it prefer? Slopes? Habitats?
○ Brown bear’s ecological model: with which species and habitats does it interact? How does 

that change during time of the day and/or season? 
○ Geographic/Spatial data on habitat structure - ecosystem basemaps
○ Observations in Cluey - points of interest, beehives etc..

Solution: 
Describe and align the aforementioned data with common vocabularies and taxonomies!
Use knowledge graph as a data model to represent, connect and reason over data sources!



Authoritative 
source

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

What is a taxonomy?
https://sensingclues.org/taxonomy-graphviews

https://sensingclues.org/taxonomy-graphviews


What is a 
knowledge graph?

Provide more contextual knowledge using 
relations: geonames:nearby
Crossovers to link one dataset with 
another: skos:exactMatch

Added value: Ask more complex 
competency questions!
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“is equal to” (skos:exactMatch)



Ancares Courel mapping using EUNIS 2012

Habitat X in Ancares Courel

“is equal to” (skos:exactMatch)



Nature FIRST
KG v1.0
Linked Open 
Data

Added value: Ask more complex 
competency questions!
Report Ancares Courel habitat in 
terms of EUNIS classification.

Inherits properties and 
attributes from EUNIS



Linked Open Data - Wikidata



Linked Open Data - Wikidata Crossovers to “Catalogue of Life” and 
other species repositories.
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Conceptual architecture: knowledge-driven approach

Ecological Knowledge Models 

Priors feedback loop



Learning brown bear behaviors from collared data 
(GPS)



Ecological Knowledge Model (EKM)
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EKM completed  with GLoBI



EKM completed  with GLoBI
Stats:



EKM completed  with Wikidata

Synonyms fetched
from Wikidata

Crossovers



Brown Bear Habitat Suitability Index (Koen et al.)



Brown Bear Habitat Suitability Index (Koen et al.)



HSI alignment with EUNIS 2012 via crossovers

Crossovers



Geoserver ecobasemaps for Maramoures

EUNIS 2012- Level 2 Aspect Slope

  Priors

HSI



Agent based simulation - Preliminary results



Agent based simulation - Preliminary results



Future work

● Integration of ecosystem basemaps
○ Distance to town
○ Distance to river
○ L3 EUNIS 2012
○ ..

● Applying path-based queries (e.g. for computing short-path distance) and 
integration with Ecological Knowledge Model

● Application of Machine Learning algorithms to learn habits from brown bear 
logs
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&
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