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Our vision

Creating value for industry and a return on
investment for the research organisations through
repurposing the data




Decentralised data, increasing discoverability
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Combined data in
common ontology results

Compatible with
other information
systems

Translation to common
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Stable isotopes trace cycles and process at multiple scales




Stable isotopes used broad and widely
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But is stable isotope data reusable?
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Why we came together
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Australian national agriculture profile

Implementing approaches and systems to show consumers and countries that
Australian products are safe, clean, and sustainable from farm gate to dinner plate.

Recent studies show
Australia’s agricultural
sector is worth

$88b

in 2021-22

72%

of Australia’s
agricultural produce
is exported

(Department of Agriculturs, Fisheries
and Forestry, 2022a)

-~
90%

of food consumed
domestically is
produced in Australia

{Department of tor and
the Ema

1.6m

people employed
across the agricultural
supply chain

(Departmes tar and
the




How to underpin and protect the value of Australian brands in local
and export markets?

Can we enhance trust, customer confidence and public safety?
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Connecting evidence-based trust

FIGURE 15 Australia’s agricultural data ecosystem will need to be reinvented to realise the full
benefits of new opportunities

Non-government
data sources

Government and
administrative
data sources

Hatfield-Dodds, S, Hajkowicz, S, and Eady S 2021 Stocktake of megatrends shaping Australian agriculture: 2021 update, ABARES, Canberra. CC BY 4.0. https://doi.org/10.25814/w3be-an37.

Collecting and generating
Published data; administrative

data; sensor data (e.g. satellite);
requested data (e.g. surveys)

Sharing, curating and
publishing
Data sharing platforms; open
data services and websites;
manage requests and
agreements

Storing, securing and
processing
Storage; quality management;
catalogue; cleansing; privacy

managem:

Value to users
across industry,

government
and non-profit

. N sectors
Using and re-using for

diverse purposes
Statistical analysis and
machine learnin;

visualisation; decision support;

performance insights
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The value of trusted evidence

$570 million export revenue for red meat

» Verify the biological and geographical
origin of production

* Research and infrastructure to help establish
and utilise data from production systems

* Design new systems-based compliance

* Conduct p ive risk s

* Support compliance infrastructure

Jarrett, Lisa et al. CSIRO; 2022. https://doi.org/10.25919/n510-rh64



Stable isotopes: tools for verification

Two approaches

1. Compare unknown samples to
reference libraries and datasets

2. Compare unknown samples to
modelled products

Number of articles

=
8

Authenticity and traceability studies using stable isotopes for
animal-based food products.

Varrd, M. 0. et al. (2023) Molecules, 28, 4300.



Co-creating a trusted resource for data

Moving From This \5\

%JTO That

XL

B Y 4

Limited data sharing

Orphaned, unpublished, grey literature lost data
Organisational data governance

No coordinated national strategy to fill data gaps

Short term research investments, limited data generation

Data management under resourced, beyond immediate
needs

Diversity of data structures, quality, and purposes

Spreadsheet based approaches

Collective benefit, responsible and ethical use
Reveals the volume and heterogeneity of available data
Multi-stakeholder data governance

Visibility of data distribution enables data gaps to be
targeted

Realise the full potential value of R&D investment
Multi- applications & users returns investment to R&D
Federated data access retains authority to control data

Compatible, comparable, FAIR data
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Who's problem are we solving?

f@\l Data manager

Carla is exhausted by using multiple different
digital systems which are not fit for her purposes,
and which do not interaperate. She also feels
disempowered by lack of control over the use
of her data by others.

(P Data aggregator

Roger is unable to create high quality
national datasets due to changing
requirements from policy makers and limited
engagement from scientists in supplying data
through national surveys. This restricts the
utility and increases resourcing required to
develop national datasets.

(P Dataconsumer

‘Omid finds there is a high cost / difficulty in
providing a true systems level offering as
data products are not interoperable or
compatible, therefore they have to build
bespoke mappings

Rebecca finds discovering and accessing data
to support her analysis is time consuming,
expensive and sometimes unsuccessful
leading to poor, unreliable or unusable

outputs.



Science and User Group

* Ryan McAllister — CSIRO, Environment Digital Lead
* Anthony Dosseto — University of Wollongong

* Georgy Falster — Australia National University

* Greg Skrzypek — University of Western Australia

* Justin Maroccia — Australia Farm Institute

* Nicole Stubing — FRDC

* Tony Hall — University of Adelaide *
* Brandon Mahan — University of Melbourne *



2-pronged solution:
Harmonisation and Interoperability




Standard ontology, common vocabulary

Sample Measurement Method
22 attributes B attributes Sattributes
* Sample type * Analytical results = Collection
*+ Sampledescriptors + Measured isotope + Analysis
+ Sample name « Units + Pretraatment
+ Samplepersistent « Scale - Storage
identifier {PID) + Analytical uncertainty
Traceability Agent
9 attributes 6 attributes
+ Data quality assurance « Data provenance
. d L )
Data processing = Analytical laboratary
* Reference materials « Citations
+ Post-processing + Associated publications
Site
WaterSample
12 attributes
« Site name and description 14 attributes
* Sitetype + Domain specific
+ location coordinates descriptors
* Location elevation
https://doi.org/10.25919/aaBd-yw93 « Datum




Ontology design: reducing barriers

Required (14) Recommended (12) Optional (49)

ANALYTE
ISOTOPE

PUBLICATION
SAMPLE_DATE_START
SAMPLE_ID
SAMPLE_PROJECT_DESCRIPTION
SAMPLE_PROJECT_IDENTIFIER
SAMPLE_TYPE

SCALE

SITE_LATITUDE
SITE_LONGITUDE
UNCERTAINTY_KIND

UNIT

VALUE
SITE_ELEVATION_AHD_M

D

https://doi.org/10.25919/aa8d-yw93

DATA_OWNER
REFERENCE_MATERIAL_USED
SAMPLE_PID

SAMPLE_SOURCE_TYPE
SAMPLE_SUBTYPE

SITE_DESCRIPTION
SITE_LAT_LONG_REFERENCE_SYSTEM
SITE_NAME

UNCERTAINTY
UNCERTAINTY_REFERENCE_MATERIAL
UNIT_UNCERTAINTY_REFERENCE_MATERIAL
VALUE_REFERENCE_MATERIAL



A simple tool for data management

Flat, flexible, FAIR

SAMPLE_TYPE SAMPLE_SOURCE_TYPE SAMPLE_SUBTYPE

SAMPLE TYPE  SAMPLE_SOURCE_TYPE SAMPLE_SOURCE_FORM SAMPLE_SUBTYPE
Total Organic

Carbon
SPECIES GENUS;
Total Inorganic PLANT NAME FAMILY
Carbon
Total Organic
Carbon

Total Inorganic
Carbon



Designing a platform




Balancing open data

* Data sensitivities varied: proprietary, sensitive, and confidential
data to non-sensitive and non-commercial

* Utilizing existing data management infrastructure

vare and other digitalassets

! Australian Gove t g ”
Awfrfan o Geoscience Australia Portal

Geoscience Australia

About @ Layers # Location Search @  Data & Publications By



Platform Criteria

* Partners retain ownership of data

* Ability to decide what data to make available and when to make it
available

* Data translated to a common ontology
* Flexibility for future data sources to be added
* Find data via web user interface and/or connect to data via API

@



Platform Design Features

Functional Requirements

* Customer service

+ Data traceability/lineage

* Federated data solution

* Feedback

* IP and Copyright Management
* Management, support and maintenance
* Payment system

* Reporting

* Source databases

* User Interface

* Unique reference identifier

* User access

Non-functional Requirements

* Availability, performance and scalability
* Feedback

* Management, support and maintenance
* Security management



Architecture

Federated data platform

Rules Filtering

Compatible with
other information
s!stems

Combined data in
common ontology results

Translation to common
ontology

; Web service: Data Access
Web service
Portal

Spreadsheets
(o

ANSTO CSIRO Geoscience Australia

Web service: Data Discovery
Portal
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PROVIDING A SHARED
LANGUAGE FOR STABLE
ISOTOPE DATA
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Platform Features

Spatial exploration, filtered search
Integration with other data platforms
Attribution and usage metrics
Registered users — permissioned rules
IUPAC complaint

Minimum data requirement
Exportable data output

Integration with lab operations
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Features of federated platform

Radosevic, N. et al. (2023)

specificity

Trustees are required to
include significant domain
expertise in spatial data and
spatial analysis in order to
adequately address.
particular characteristics
associated to spatial data
such as spatial data quality
and location privacy.

Data quality

Trustees have to be equipped to
support trustors in capturing and
documenting the quality of
entrusted spatial data, and
beneficiaries will require support in
‘assessing fitness for-use of that
data in their specific applications.

o
Data privacy

The provision of agreed rules, policies, and processes for
deposit, access, monitoring, management, anonymization,
and auditing of personal location data.

° o Data value

The ability to leverage spatiol
domain knowledge and create
data governance model that helps
unlock otherwise unreakzed value
in spatial data sets.

The ability 10 establish and protect
data sovereignty, inchuding
Indigenous data sovereignity.
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Our contributions

* Taking away the
pain of collation

* Created a trusted
network f .

....... jonal

Adapted from Kebede, et al. (2024)



Where to next?

©

ISOTOPES.AU

= Data & Sources

Data Strategy & Standards, Policy,
i Principles,
Policy TCI
Legislation
Data Management

& Lifecycle

Data Value
Creation
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