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Context

In ecological site-based surveys…

• data collection happens as part of a site 

visit…

• to observe and measure real world 

features of the site

• Diverse data are collected, samples 

taken and archived… to measure 

attributes



Challenges – Data integration

• No common survey protocols/methods 

used across different surveys

• Multiple data formats and schemas

• Multiple terminologies and definitions

• There is no agreed standard to share field-

based survey data



Challenges – Data Integration

Need for standards to exchange data

• share data across different sources

• use data from multiple sources 

• enable data interoperability

• enable standard representation of data

• develop validation tools
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Application - EcoPlots

Ontology-based Data Integration

Ontology is a formal description of 
knowledge as a set of concepts within a 
domain

Enables sharable and reusable knowledge 
representation



Information Model

• Based on Semantic Sensor Network Ontology (SSN)

• Dependent on RDF, RDFS, Dublin core, GeoSPARQL

• Expressed in OWL - Web Ontology Language

• Shapes Constraint Language (SHACL) for validation 

• Simple Knowledge Organization System (SKOS) to represent controlled 

vocabularies



Complex schemas



TERN Ontology overview
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EcoPlots

https://ecoplots.tern.org.au





• Ability to search and access at 
individual observation 

• Provide facets to search based on…

• multiple geographic regions

• datasets, projects, sites

• feature type and attributes

• procedure used to collect data

• parameters / observable properties

• taxonomic information

• time range

• …



• Data download based on BagIT specification

• as CSV

• as GeoJSON

• Data accessible through API and SPARQL endpoint

• Mint DOI to improve the reusability of data



Conclusion

• Built common information Model as an extension to Observation and 
Measurement (O&M) standards and SOSA ontology for data 
integration
• The information model is the domain model in the Biodiversity Data 

Repository (BDR) built by the Australian Government

• Built semantic web platform to integrate systematic-survey data 
collections

• Ability to query data at single observation from a particular site visit

Conclusions



• TERN Information Model: https://linkeddata.tern.org.au/tern-ontology/

• TERN Vocabularies: https://linkeddata.tern.org.au/prez/tern-cv/v/

• EcoPlots: https://ecoplots.tern.org.au

• TERN: TERN - Australia's Terrestrial Ecosystem Research Network

• BDR: Biodiversity Data Repository - DCCEEW

Further Information

https://linkeddata.tern.org.au/tern-ontology/
https://linkeddata.tern.org.au/prez/tern-cv/v/
https://ecoplots.tern.org.au/
https://www.tern.org.au/
https://www.dcceew.gov.au/environment/environment-information-australia/biodiversity-data-repository


We at TERN acknowledge the traditional owners and their custodianship of the lands on 
which TERN operates. We pay our respects to their ancestors and their descendants, 

who continue cultural and spiritual connections to country.

TERN is enabled by NCRIS.

Our work is a result of collaborative partnerships with many universities and institutions.

To find out more please go to tern.org.au.
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