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Spatial data portals - Data federation - Interoperability
30+ applications across a wide range of domains

Open source, open standards architecture

Data contributed from public and private sectors

www.cerdi.edu.au/FedUniSpatial

about:blank
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Data

Information

Outcomes

Decisions

Knowledge

Better Data for Better Decisions Constellation: The challenge

How to harness all the data, information, tools and knowledge 

to power better decision making? 

+ context 
+ harmonisation
+ synthesisation
+ analysis 
+ modelling
+ interpretation 

+ context 
+ awareness 
+ scenarios
+ risk analysis 
+ personality
+ action  
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Discoveries in the data 
Federating multi-disciplinary and cross-disciplinary data can lead to new research discoveries 

Innovations in technologies 
International implementations of Semantic Web technologies

Longitudinal societal impact research 
Does making data FAIR change industry/government/community practice? 

CeRDI - Research ‘pillars’



www.vvg.org.au

The VVG portal is 
frequently used  by a wide 
cross-section  of  society

Dahlhaus et al. 2016   
https://doi.org/10.2166/hydro.2015.169

about:blank
about:blank
about:blank
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Research challenges
Value Proposition – clear use cases, obvious rewards for data providers and 

consumers, new research discoveries. 

Social Architecture –Governance framework, data stewardship, plain 
language rules, organisation interoperability, rewarding, effortless and 
no disadvantage to sharing. 

Technical Architecture – largely resolved but not widely adopted by data 
custodians, emerging changes such as Linked Data.  
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Open access and the FAIR Guiding Principles
Findable, Accessible, Interoperable and Reusable
• Governments around the 

world have moved to Open 
Data 

• Research funders 
increasingly require 
data to be published 
and available 

• Many research journals 
want the data to be 
made available 

• FAIR data ≠ Open data
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Value proposition – FAIR data 
Current research practice represents an 
investment that disappears over time

Multiple benefits in making 
research data FAIR

• Data, information and knowledge is 
not lost, forgotten, ignored

• Verification of research outcomes

• Maximising potential for future 
research 

• Enhancing societal outcomes
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Value proposition – FAIR data 

“Data is the new oil” 

Basis for longitudinal 
research studies

• Decision support, AI 
and machine learning

• New discoveries
• Real world engagement 

and impact
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Key elements to data management and use

• Governance and stewardship
• Trust – relationships and repositories
• Certification – standards, vocabularies and core trust seal
• Licensing and ownership
• Education

An approach to assist 
data providers and 
consumers to have their 
data assessed and 
aligned for “FAIRness”

SOCIAL ARCHITECTURE



Interest Group on Agricultural Data (IGAD) meeting, Paris, Sept. 2015

International data interoperability standards
Groundwater Interoperability Experiment 2 (GW2IE) 2012 - 2016
OGC WaterML2: Part 4 – GroundWaterML2 (GWML2) 2016 -
World Meteorological Organisation (WMO) adoption of GWML2 is pending 
Soil Data Interoperability Experiment (Soil IE) 2014 – 2016 
Second Environmental Linked Features Interoperability Experiment (SELFIE) 2018 - 20 

GW2IE meeting, Vienna, May 2014

Mostly collaborations of participants from organisations in European Union, North America & Oceania 

TECHNICAL ARCHITECTURE
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Visualising Australasia’s Soils 

A soil data federation of private and public sector data
https://data.soilcrc.com.au/

about:blank
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Value propositions  Online, free, trusted, supported, independent, spatial data 
management system

 Trends over time, benchmarking against local areas 

 Monitoring, identify gaps, report to investors, evidential 
base for investment or social licence 

 Services to group members, education, alerts, tools and 
calculators, decision support, combined data 



• data sharing – privacy, security, 
trust, context

• resources – time, skills, people

• appropriate respect for growers, 
project managers, and local 
researchers for time, effort and 
expertise that underpins the data 
they provide

Data custodian concerns 
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Data access controls

 Data access controls to allow visibility to 
the public, club or individual 

 Can be anonymised to gridded data sets  

 Embargoes for data sets, or fuzzy 
locations  



Private sector data
All project partners we visited have committed to 
some test data

Soil test data 
received

Saved to 
internal 

catalogue
Assessment

Data extracted Organised 
Schema Apply rules

Spatial match
• Data points -> 

Field Boundary

Metadata 
inferenced (rule-

based) 

VAS soils 
Database



• More than 24 thousand 
data sets are listed in open 
data catalogues with ‘soil’ 
as keyword

• Of these, 2166 are currently 
being assessed for inclusion 
in the VAS portal (point, 
polygon and raster data) 

• Most are legacy data sets

Public sector data
Source Scope Home URL datasets
Australian Government National data.gov.au 18351
Research Data Australia National researchdata.ands.org.au 2890
National Library of Australia National www.nla.gov.au 634
WA Government WA data.wa.gov.au 530
TERN National tern.org.au 453
NSW SEED NSW datasets.seed.nsw.gov.au 311

Google Datasets National toolbox.google.com/datasetsearch 255
Queensland Spatial QLD qldspatial.information.qld.gov.au 254
NSW Government NSW data.nsw.gov.au 214
CSIRO National data.csiro.au 190
NT Government NT data.nt.gov.au 157
Geoscience Australia National services.ga.gov.au 114
SA Government SA data.sa.gov.au 103
Victorian Spatial Datamart VIC services.land.vic.gov.au 74

Tasmanian Government (The List) TAS www.thelist.tas.gov.au 73
Victorian Government VIC data.vic.gov.au 33
Queensland Government QLD www.data.qld.gov.au 28
ACT Government ACT www.data.act.gov.au 5
ASRIS National www.asris.csiro.au 5
SA waterconnect SA www.waterconnect.sa.gov.au 3
TOTAL 24677

Analysis: Chris Bahlo, 18 May 2020 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank


19

The data (so far) 

• Rotational crop trials 
• Frost nursey trials 
• Soil moisture sensors and 

networks 
• Weather station sensor 

network  
• National soil data and services  
• Soil sample dataset 

“Our FAIR data”

Autonomous data provider communities 
delivering data to an Agricultural Research Cloud

‘My data’ 

Sustained Federated 
Community
(AgReFed)

External 
domain 

authorities

Representation

Delegation

Aim: to increase the value of Agricultural research data in Australia by making it more 
discoverable and re-usable (including analysis ready)

Access arrangements are an important part of moving ‘My data’ to ‘Our FAIR data’

www.agrefed.org.au
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• Agricultural data being made more discoverable and re-usable in line with community expectations

• Data made accessible from multiple repositories, from across different organisations 
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AgReFed Community ‘rules’ (policy) relating to access: 

Principle (for AgReFed) Increasingly FAIR --> 
FINDABLE

Q1 The data product has been assigned (an) identifier(s) No identifier Local identifier Web address (URL)
Globally unique, citable and 
persistent identifier (e.g. DOI, 
PURL, or Handle)

Q2 The data product identifier is included in all metadata 
records/files describing the data No Yes

Q3 The data product is described by a metadata record The data is not described Brief title and description
Brief title and description, 
and multiple other fields 
filled out, albeit briefly.

Comprehensively (including all 
AgReFed required fields*) using 
a formal machine-readable 
metadata schema.

Q4 The data product is described by a metadata record 
that is indexed in a searchable registry or repository

The data is not described in 
any registry or repository Local institutional repository Domain-specific repository Generalist public repository

Data is in one place but 
discoverable through several 
places (i.e. other registries, RDA, 
Google Data Search)

ACCESSIBLE
INTEROPERABLE
REUSABLE

www.agrefed.org.au

* Q3 - Minimum metadata requirements were specified. See https://doi.org/10.25919/5cf179ba35db9

A unique identifier

The metadata record which is 
findable and persistent

Increasing FAIRness to meet 1. community expectations/data 
requirements for re-usability of data and 2. individual and 

organisational capabilities/requirements

about:blank
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Principle (for AgReFed) Increasingly FAIR --> 
FINDABLE
ACCESSIBLE

Q5 How accessible is the data? The access method(s) 
must be explicitly stated in the metadata record, e.g. if 
any authentication is needed, or there are any 
restrictions to access.

No metadata record Access to metadata only

Unspecified access 
conditions e.g. "contact the 
data custodian to discuss 
access"

Embargoed access after a 
specified date; or A deidentified 
version of the data is publicly 
accessible

Fully accessible public, or to 
persons who meet and follow 
explicitly stated conditions and 
processes, e.g. ethics approval 
for sensitive data

Q6 Data are available for reuse via a standardised 
communication protocol, such as file download over 
https, or a web service.

No access to data By individual arrangement File download from online 
location

Non-standard web service (e.g. 
OpenAPI/Swagger/informal API)

Standard web service API (e.g. 
OGC)

Q7 The repository/registry agrees to maintain the 
persistence of the metadata record, even if the data 
product is no longer available.

No (or not applicable, if no 
metadata record exists) Unsure Yes

INTEROPERABLE
REUSABLE

www.agrefed.org.au

A clear access statement
‘As open as possible, as 

closed as necessary’

It has to be 
accessible 

(technically over 
the web)

AgReFed Community ‘rules’ (policy) relating to access: 
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Principle (for AgReFed) Increasingly FAIR --> 
FINDABLE
ACCESSIBLE
INTEROPERABLE
REUSABLE

Q12 Machine-readable data licenses are assigned to each data 
product, and are stated in the metadata record. No license is applied

Non-standard license applied, 
without a license deed URL 
encoded in a machine-readable 
format (e.g. RDF/XML) in the 
metadata record

Non-standard license applied, 
WITH the license deed URL 
encoded in a machine-readable 
format (e.g. RDF/XML) in the 
metadata record

Standard license applied (e.g. 
Creative Commons), without a 
license deed URL encoded in a 
machine-readable format (e.g. 
RDF/XML) in the metadata record

Standard license applied (e.g. 
Creative Commons), WITH the 
license deed URL encoded in a 
machine-readable format (e.g. 
RDF/XML) in the metadata record

Q13 The provenance of the data product is described in the 
metadata, i.e. project objectives, data generation/collection 
(including from external sources) and processing workflows.

No provenance information is 
recorded Partially recorded Comprehensively recorded in a 

text format (i.e. TXT or PDF)

Comprehensively recorded in a 
machine readable format (i.e. in 
metadata record's schema or PROV, 
or in RDF, JSON, NetCDF, XML, etc)

Q14 The preferred citation for the data product is provided in 
metadata record No Citation does not include 

identifier Citation includes identifier

www.agrefed.org.au

citation

Standard licence readable to 
humans and machines 

AgReFed Community ‘rules’ (policy) relating to access: 



Challenges for providers of agricultural related research data in making 
data accessible 

• Understanding roles, rights and obligations around providing (or restricting) data access. 
- Honouring contractual agreements between data originators (e.g. farmers) and service providers (e.g. 
contractors), funders and data provisioners

• Understanding institutional/organisational policies around data/IP access agreements (e.g. embargo periods 
on thesis data)

• Support/extension required re. licencing application 
- Understanding the pros and cons of different standard licencing (Open vs more restrictive)
- Education required around FAIR does not = Open. 

• Different data storage and data access policies, processes and information and technology support and 
priorities across agricultural research related organisations, examples -

- Legacy database use/preference
- Different repository choices 
- IT data access protocols – Application programming interface APIs

• Close collaboration required between research groups, IT, library, IT and research data experts (example 
through Australian Research Data Commons ARDC)



Data access use case: Soil sensor networks



Data access use case: Brokered access – soil moisture probes 



Data access use case: Frost trial data



Data access use case: Frost trial data



• Discoverable through Reseach Data Australia, UWA repository, AgReFed

• Access: To the broader scientific community via an 
OpenAPI http://webapps.plantenergy.uwa.edu.au/agrefed_dale/ and 
through AgReFed

•The team, and other researchers are are now able to select, combine and download by 
other co-variates of interest including include plant growth/grain yield, 
ProteoMetabolite data and on-site weather data, as well as factors such as sowing time, 
variety type and replicates

“This has been a really great test case for how we can integrate all these 
types of data. For example, yield has been integrated with drone data. We 
are starting to see some really interesting things.”

Data access use case: Open access  - Frost trial data

http://webapps.plantenergy.uwa.edu.au/agrefed_dale/
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Online Farm Trials
An example/experience of Open 
Access agricultural data



What is Online Farm Trials (www.farmtrials.com.au)

• Online Farm Trials – beginnings in 2013/14; 3 initial 
contributors of trial research data and reports to the system.

• Focus on the system was to make trial data and information 
discoverable (findable and accessible) to the grains 
community.

• Australia – rich history of trial research for over 150 years.

• There are now over 80 contributing organisations to OFT –
thousands of publicly accessible and available trials in 1 
location.



Yield trials – Dookie (1884) Victoria Agriculture Report for the Year 1884 
(1885); Department of Agriculture.





A more recent example …



OFT – coalition of Open Access data relevant to Agriculture, and 
agricultural data context

• Initial Terms of Use v. Terms of Contribution.

o e.g. The data and information accessed through OFT may also 
be subject to Terms of Use specified by the Trial Contributor, in 
which case the Terms of Use of a Trial Contributor take 
precedence over other information provided on OFT. The Terms 
of Use for a Trial Contributor or for OFT may change without 
notice.

• 2017-18: began revision of Terms of Use and Terms of 
Contribution

• Dispute resolution procedure developed.



Terms of Use

36

• Initial focus on getting trials online – accessible to users.

• Providing clarity on: Terminology, Disclaimer/s, Use of 
Information and Licensing.

• Aware of trademarks, etc: Plant Breeders Rights, Registered 
products/names/IP.

• Citations – aware of contributor and how to cite OFT as a 
general source, a trial in OFT or when using data exported 
from OFT.



Terms of Contribution (T’s&C’s)

37

• Involvement of GRDC legal – provided guidance and support.

• Priority was on ensuring that trial metadata (details about the trial) 
was open (Freedom to Operate – GRDC priority). 

• Asked organisations contributing trials to OFT to make their trials 
FAIR.

• New T&C’s - apply the Creative Commons Attribution 4.0 
International Licence (CC BY 4.0, 
https://creativecommons.org/licenses/by/4.0/) to data made 
available via OFT.

4.0



The Experience/Learning

38

• Plethora of Open Access data
• Understanding T’s&C’s is critical – contributing the 

data and using the data.
• Support of domain experts (data wrangling, 

sharing, metadata, services, etc).

•The data should be FAIR
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