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Australian National Soil Information System

• ANSIS delivers soil data from
• private parties
• research institutes
• government agencies

• These are managed in different 
ways and for different purposes

• Must be harmonised for ANSIS



ANSIS information models for harmonization

• Need a common information model to which the provider data 
can be mapped
• Ontology: a conceptual view of soils

• Need schema for implementation and data delivery formats
• JSON Schema: a physical data model for soils



ANSIS Soil Ontology

• Defined according to
• a scientific understanding of soils
• nationally agreed practices for sampling and describing them

• Based on other environmental models
• Terrestrial Ecosystem Research Network
• Global Soil Information System
• ANZSoilML
• multi-national soil and environmental data exchange experiments

• But prioritises the work of the Australian soil community
• e.g. the Australian Soil and Land Survey Field Handbook



ANSIS Soil Ontology

• Developed using Semantic Web 
modelling languages and tools
• Web Ontology Language (OWL)
• Resource Description Framework (RDF)

• Concepts from Australian soil 
community publications



... something new, something borrowed …



ANSIS Soil Ontology Primer
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ANSIS Soil Ontology Primer

• Extensive use of controlled vocabularies and structured values

Soil Body

Soil Profile Soil Layer

Depth Lower
value: 0.1
unit:  unit:M

Drainage
• very poorly
• poorly
• imperfectly
• moderately
• well
• rapidly



Observable Properties

• Asserted Properties
• names; identifiers; projects

• Observed Properties … AKA Soil Properties
• value estimated by a particular sensor (includes people) according to a 

method
• matrix colour; drainage; total Carbon; …

• ISO/OGC Observations and Measurements
• Observation event/activity metadata



Observations



Observable Properties and Methods



ANSIS JSON Schema

• Converted the ontology into a JSON Schema
• Rules for the structure and content of JSON documents

• Complimentary schema, not a replacement
• Constrains options in the ontology

• Manageable ‘graph’

• Why?
• Consistent patterns for structure of data from an API/web service
• Uses more widely available technology 
• (Slightly) less intimidating than an ontology







ANSIS Information Model Documentation

https://ansis.net/data/



Conclusion

• Information models ensure scientifically robust harmonisation 
and delivery of consistent data.

• They support versatile data products that anticipate multiple ways 
of using the data, including
• profile reports, 
• GIS layers, or 
• DSM-ready tables of data.

• ANSIS users will have unprecedented access to an Australia-wide 
soil dataset supporting robust modelling, research, and policy 
and decision making
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