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Executive summary
This report describes the social architecture activities of the Loc-I project.
In the context of this report social architecture refers to the design of the human dimensions of Loc-I and
the report describes activities undertaken to document the current state of the environment within which
Loc-I will be operating. It focuses on the human (social and institutional) dimensions of the Loc-I ‘system’,
and interactions with the following stakeholders groups to document current state:
1. end user (data analyst) requirements for Loc-I;
2. Loc-I spatial data providers;
3. technical stakeholders - owners and operators of the information systems with which Loc-I will
need to interact for it to be a success; and
4. situational stakeholders - those that play a role have an interest in governance of spatial and Linked
Data.
Based on the research undertaken with these stakeholders, proposed institutional arrangements for the
governance of authoritative spatial Linked Data, a critical requirement for the sustainability of Loc-I,
together with recommendations for the implementation of prototype institutional arrangements are
provided.
The social architecture presented in this document supplements, informs and supports the technical
architecture and information architectures of Loc-I described in the online technical documentation.
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Part 1 DISCOVERY PHASE
This part of the report provides an overview of the project and a description of the discovery phase of the
project, which explored the current state, pains points, requirements and perspectives of Loc-I
stakeholders. Four stakeholder cohorts were identified and explored through the discovery phase:
-

End users (data and policy analysts);

-

Institutional stakeholders (those with a stake in delivering and operating a governance framework
for identifiers);

-

Spatial data providers delivering Loc-I datasets; and

-

Technical stakeholders (system administrators and information architects, for example).
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1 Introduction
1.1 Document Purpose and Scope
This report describes activities undertaken within the Location Integration Capacity (Loc-I) project to design
a social architecture for Loc-I. In this context social architecture refers to the human (social and
institutional) dimensions of the Loc-I ‘system’, encompassing:
1. end user (data analyst) requirements for Loc-I;
2. proposed institutional arrangements for the governance of authoritative spatial Linked Data; and
3. recommendations, strategies, and tactics to ensure the adoption of Loc-I; encompassing activities
by spatial data providers, and technical stakeholders who own, administer, or operate systems with
which Loc-I may interact.
A review of current state of supply chains and change management for Loc-I data products is also included
within this report, as implications for change in data supply practices would need to be addressed as part of
meeting end user requirements (point 1., above).
The social architecture presented in this document supplements, informs and supports the technical
architecture and information architectures of Loc-I described in the online technical documentation.

1.2 Loc-I Project Background
As part of a broader Data Integration Partnerships for Australia (DIPA) project, the Loc-I project was
conceived to enable and improve location-based integration of data. Originally the Loc-I project was
designed as a spine, following from the development of a people spine (a mechanism to associate multiple
identifiers for people across different government systems), and the business spine (which sought to
associate multiple identifiers used for businesses).
However, it was recognised at the outset of the project that Loc-I was significantly different from the
people and business spines in that:
The business and people spines:


Link different identifiers for the same person or business e.g. Medicare, and Australian Taxation
Office Tax File Numbers for an individual, or a Australian Business Number or ASX code for a
business;



Operate using well governed, stable identifiers for people and businesses; and



Are created and managed in secure environments accessible through a controlled access
mechanisms (the Data Lab).

In contrast Loc-I:


Needs to establish a governance framework and authorising environment for identifiers for spatial
features.



Operates across an open, federated and distributed web-based environment with a need to ensure
that data managed at points of truth can be delivered using reliable and consistent identifiers; and



Is (at present) primarily focussed on creating links between different types of spatial features that
are organised in separate reporting hierarchies and geographies, to assist in the data integration
process.

Loc-I Social Architecture Report Discussion Draft
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Given the differing contexts and challenges of Loc-I compared to the other spines, Loc-I was conceived as
a socio-technical infrastructure, comprising three inter-related architectures:
1. Information architecture - identifier information products and ontologies (or information models)
that render them into Linked Data forms and formats;
2. Technical architecture – describing the technology to store, publish, access and use identifiers and
the links between them;
3. Social architecture - a set of stakeholder decision-making bodies and processes, policies, standards,
and other agreements that enable the reliable delivery, sustainability, and use of authoritative
government identifiers for spatial features.

1.3 Project Scope
1.3.1 Users
At Loc-I project initiation an initial set of users for the Loc-I capability were identified: data analyst working
within Policy Delivery Plan (PDP) activities funded by the DIPA program. Additional data analyst working
outside of PDPs were also engage throughout the process described in this report.

1.3.2 Data
A prioritised set of spatial data commonly used for integration of social, economic, and environmental
observational and measurement data, that would be of most benefit to these users, was also identified:
●
●
●
●

G-NAF – Geocoded National Address File;
ASGS - Australian Statistical Geographic Standard - core structures;
AHGF (Geofabric) - Australian Hydrological Geospatial Fabric; and
National Place Name Gazetteer - an additional dataset was also scoped into the project, as this
aligned with Geoscience Australia priorities and was used to transfer Linked Data development
skills from CSIRO to Geoscience Australia staff.

Cadastre data product was also identified as a key data integration product, but at the time of writing has
not yet been incorporated into Loc-I.

1.4 Project Approach
1.4.1 Social, Information and Technical Architectures
Project activity was broken into three related work packages to develop the social, information, and
technical architectures and implementations for Loc-I. Given the project scoping (i.e. the users and data)
defined during initiation, the information and technical architecture work proceeded in parallel with the
social architecture.
Prototype Loc-I Linked Data products were established and delivered (deliverable 2) together with linksets
mapping the spatial features between Loc-I data products (deliverable 3) and the underpinning technical
infrastructure to enable their access and integration.
The user research described in later sections focussed on understanding user needs to inform development
of applications and to inform the design of the social architecture presented in Part 2 of the report.
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1.4.2 User Centred Design
For long term sustainability, the Loc-I project must explore and co-develop with key stakeholders a
proposed design for a complex, federated, and distributed data supply chain, including appropriate
maintenance arrangements and access environment(s). Multiple stakeholders operate in this space, each
with different goals and stakes in Loc-I. There are varying degrees of commitment to the project, especially
around who will bear the varying costs of Loc-I; this includes the costs associated with changes in data
supply and use practices that will be required with adoption, and the costs of implementing and
maintaining core component. To understand this complex socio-political and institutional landscape, and to
inform the technical design of Loc-I, a human centred approach to the design of Loc-I was adopted.
Using the Australian Government’s Digital Service Standard1 approach, the project team undertook an
initial discovery phase to confirm project assumptions about the nature of the problem and explore
potential solutions.

Figure 1 Digital Transformation Agency (DTA) Digital Service Standard

It is worth noting that a great deal of ground work had been done in a prior project (the Spatial Identifier
Reference Framework - SIRF2) which had been implemented in response to identified user needs and
failings of current approaches.
The following sections of the report describe the discovery phase of the project (section 2) and provides an
outline of the proposed prototype (alpha) for the Loc-I social architecture.

1

https://www.dta.gov.au/help-and-advice/about-digital-service-standard

2

https://eresearchau.files.wordpress.com/2014/11/wednesday-1130-grand-1-2-paul-box.pdf
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2 Project Discovery Phase
2.1 Overview
An initial assessment of Loc-I stakeholders was undertaken to define the current environment that Loc-I will
operate in, and begin engagement with stakeholders to co-design the future state of the solution.
Stakeholders are divided into four groups, as presented in Figure 2, below.

Figure 2 Loc-I User Cohorts

Spatial Data Providers – Agencies and individuals involved in the delivery of Loc-I data products
Loc-I End Users - The end users of Loc-I, such as those involved in the analysis of data to support policy and
program processes
Institutional Stakeholders – The broad range of government and organisational bodies required for
developing and implementing the institutional arrangements of Loc-I. These stakeholders will be
responsible for creating and conforming to an authoritative spatial data linking body that is critical for LocI’s delivery and sustainability.
Technical Stakeholders – Stakeholders (government and other) that administer organisational enterprise
environments, manage information systems (such as Enterprise Data Warehouse managers or EDWs),
develop applications, who will be asked to change their behaviour and approaches in order for Loc-I to be
successfully adopted.

2.2 Assumptions Tested Through the Discovery Phase
The project team developed and reviewed, with the project governance group, a set of key assumptions
that underpin the project which would be tested and validated during the discovery phase. Overall, it was
argued that Commonwealth agencies delivery and use of spatial data as the basis for integrating other data
is inefficient / sub-optimal. These inefficiencies covered:
1. The Delivery of Spatial Data
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i) The lack of stable, authoritative, unambiguous spatial identifiers creates data integration
problems for users. An identifier being a stable, persistent, way of identifying and refereeing to a
spatial object, in the same way a Tax File Number identifies a specific person.

2. The Use of Spatial Data
i) Users spend a large proportion of their time on discovery, access, interpretation and
transformation of their data before they can start using the data for analysis
ii) The process of integrating data via location is expensive and time consuming, requiring lots of
manual effort and specialist tools – i.e. GIS software
iii) Processing chains and data linkage solutions undertaken by each user are not shared
iv) Current approaches with lots of manual integration introduces (too much) risk into data
processing and analysis activities.
v) Integration of data from different sources referenced using different geographies is a challenge
for users
3. The Broader Context
i) Spatial data governance is fragmented and needs to be improved

Based on this understanding of the problem domain it was hypothesized that:

-

a solution could be developed to supplement/support/fit into the existing ecosystem to
improve the situation;
a Linked Data (HTTP URIs3 web resource ID) based approach to creating stable spatial
feature identifiers (for each spatial feature in a dataset) and linking data both on and off the web
could address identified challenges.
a proposed solution could be sustained institutionally by Geoscience Australia (GA) and/or
a spatial authority - such as ANZLIC (Australian and New Zealand Information Council) and InterGovernmental Committee on Survey and Mapping (ICSM).

2.3 About Linked Data and the Use of HTTP URIs as Identifiers
From the outset of the project the Loc-I team had identified a proposed technical solution to address the
requirement for persistent and unique identifiers for spatial features and in fact anything that we are
interested in and what to make statements about or link to, e.g. an identifier and description for a term in a
controlled vocabulary. The key requirements for the identifier solution were that they needed to be:

3



globally unique;



able to work in distributed online and offline environments;



persistent;



resolvable - i.e. information about the object can be provided in machine and human readable ways;



connected, i.e. the ability to link spatial features to specific observations and measurements about
each feature to enable location-based data integration.

Uniform Resource Identifiers
Loc-I Social Architecture Report Discussion Draft
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HTTP URIs were chosen as the preferred identifier for Loc-I spatial features. A URI is a specialised form of
URL (or web page address). However, rather than resolving to a webpage, a URI acts as an identifier and
web address for information about concepts such as a person, a place or a thing.
Use of HTTP URIs is the recommended approach adopted by Australian Government agencies responsible
for creating, managing and publishing authoritative definition of things under the auspices of the Australian
Government Linked Data Working Group (AGLDWG)4.
Using HTTP URIs (based on Linked Data practices) offers several advantages. Firstly, this approach is being
developed and adopted by a significant global community of data publishers and developers. Secondly, it
uses and leverages existing web architecture and builds on open web standards. Thirdly, by publishing
identifiers and definitions for people places and things, in reliable and persistent ways, linkages between
these objects can be created. This is the concept behind the Semantic Web which represents a network of
well-defined concepts and links between them, so that a person or machine can explore the web of data.
Regardless of the emergence (or not) of the Semantic Web, Linked Data style HTTP URIs are considered the
most appropriate choice for Loc-I to enable reliable, persistent, unambiguous identification and use of
spatial features as a basis for data integration. This has been demonstrated in the United Kingdom through
the Ordnance Survey’s implementation of Linked Data for its open national geospatial data delivery5.

4

http://www.linked.data.gov.au/

5 https://data.ordnancesurvey.co.uk/
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3

Spatial Data Providers - Information Supply
Chains

3.1

Objectives

3.1.1 Rationale
The success of Loc-I will depend upon the ability of users to trust its products. These products need to be
available, reliable, consistent and accurate (reflect reality). A key selling point of Loc-I will be that users can
have confidence in it. Without this trust, Loc-I is simply just another suite of data products, and will most
likely not be adopted and used, resulting in failure for the project.
The Loc-I output products are dependent upon the datasets being indexed. Therefore, for Loc-I to be able
to produce reliable, consistent, and accurate products it is important to understand and have confidence in
the processes by which these input datasets are created and supplied. That is, their supply chains must be
understood.

3.1.2 Understanding Change
Change is inherent in any dataset representing features in the real world. It occurs because:


Something in the world has undergone “real change” (a new thing is created, a thing no longer exists,
a thing has been modified or grown)



Our understanding of something in the real world has changed, undergoing “representational
change” (often because of access to more accurate/higher resolution observational data)

For example, new street addresses are constantly being added, updated and sometimes removed. Similarly,
land is constantly being subdivided and developed. At the same time, our ability to observe the physical
environment is constantly improving, providing us with greater knowledge of the location of features.
The goal of this supply chain mapping exercise is to understand, for key Loc-I input datasets, how these
changes are managed within the datasets where they are occurring. For example, the sources of input data,
the conditions of update, how changes to structure are managed, processes used to update a dataset, and
how different versions of data are managed. This information will be used to understand current supply
arrangements and inform the design of possible future supply arrangements with respect to update cycles
and managing change.
Information to be captured through this exercise includes how changes to identifiers are managed within
the indexed datasets. Loc-I requires that identifiers for individual geospatial objects represented within
datasets be stable over time. The core contract between Loc-I and its users is that real world spatial objects
are persistently and consistently identified over time. This is necessary to give users confidence in Loc-I
based products. Thus, updates to underlying data and data structures, should only impact this contract on
rare occasions.

3.2 Purpose and Scope
The analysis of Loc-I’s data supply chains has three purposes:


Understand the scope and purpose of the datasets;
Loc-I Social Architecture Report Discussion Draft
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Investigate point of connection between the national product and the provisioning of that product to
users; and



Document the processes by which identifiers within the datasets are managed and, in particular,
versioned.

The Loc-I data products reviewed were:
●
●
●

Geocoded National Address File (G-NAF) – Public Sector Mapping Authority
Australian Statistical Geography Standard (ASGS) Boundaries – Australian Bureau of Statistics (ABS)
Australian Hydrological Geospatial Fabric (AHGF) – Bureau of Meteorology (BoM)

3.3 Approach
The analysis was undertaken using a review of available documentation along with, where necessary,
interviews with key individuals. For each of the Loc-I data products, an analysis of the following was
undertaken:


The nature and purpose of the product



Product ownership and management



Data structures, semantics and alignment with standards



The primary spatial feature being represented within the product



The nature of feature identifiers and the relationship between these and representations of the
feature (geometric or other)



Input data sources



The temporal aspects of the dataset including



–

Dynamism of spatial features in the real world

–

Data update cycles – i.e. real world changes reflected in data

–

Product release cycles

–

Communication of change to users
Processing steps undertaken to produce the national product

The analysis did NOT explore inbound supply chains. In some cases, the supply chain for the national
product will rely upon regional scale products (usually state or territory). These regional level supply chains
will not be examined.

3.4 Findings
Detailed findings for each of the product reviews are provided in Appendix A The following tables
summarise key findings and themes from the analysis that inform social architecture design.
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3.4.1 Nature and Purpose of Products
Table 1 Nature of Purpose of Products

Dataset

Primary purpose

Primary Spatial
Object

Comment

G-NAF

Commonly used
location identifier
used for many
purposes

Point feature
associated with the
address used for
geospatial analysis
but representing a
physical feature

The primary feature within G-NAF is an address
label and not a physical feature. The point feature
(geocode) within the product indicates the
location of the property to which the address
applies but the address label has no spatial
attributes.
There is a maintained Linked Data
implementation of G-NAF in existence that gas
been developed by PSMA.

ASGS

Reporting of
population and
related statistical
data

Polygon –
representing an
area unit defined by
the ABS

The ASGS is a hierarchical suite of products with
the mesh block as the basic unit. The bounds of
each mesh block are defined with respect to the
current distribution of the population and aspects
of economic land use, and other features such as
cadastral boundaries and physical features.
There is no maintained Linked Data
implementation of ASGS in existence (prior to the
Loc-I project).

AHGF

Reporting of surface
hydrology,
information, which
can be used as a
rough proxy for
environmental
zones

Polygonrepresenting the
observed physical
catchment
upstream from a
defined node

The polygons representing AHGF Contracted
Catchments are estimated using observations of
the landscape.
There is Linked Data implementation of AHGF in
existence. However, this is not maintained nor is
it hosted by the Bureau of Meteorology.

The nature and purpose of the three products differs markedly. The AHGF and ASGS are polygon-based
datasets where each polygon represents a particular geospatial area. The primary feature within G-NAF is
the address label and NOT the property to which the address applies. The Primary Spatial Object within GNAF is a point feature associated with the property.
Note also that the polygons within ASGS are defined by fiat whereas those within AHGF are based on
observed physical features that are then processed to create defined areas. This results in change within
these products occurring for very different reasons. Within ASGS, change is a conscious decision and the
result is that the feature itself has changed (ASGS areas can be split, modified, added, or removed). Within
AHGF, change usually occurs as a result of a new observations and may result in attributes of the
representation of the feature (i.e. geometry) being updated (no change to identifiers), or features being
added and/or removed (and replaced by new features).

Loc-I Social Architecture Report Discussion Draft
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3.4.2 Governance
Table 2 Governance and Authority of Products

Dataset

Governance

Authority

Comment

G-NAF

The product itself is
owned and
managed by PSMA
Australia.
Governance of the
features
represented within
the product are
governed by many
different
organisations,
mostly state and
local government
authorities.

There is no
authority for street
addresses within
Australia. As such,
G-NAF is a best
estimate but not an
authoritative
product.

ASGS

The ASGS products
as well as the
features
represented within
them are owned
and governed by
the ABS.

ABS (under the
Statistics Act 1975)
is the authority for
the ASGS products
and the features
represented within
these products.

This review has focussed on ASGS governed
Structures only. The ASGS also includes a set of
products referred to as non-ABS structures over
which the ABS has no authority: they are
approximations of other administrative features.

AHGF

The AHGF products
are owned and
managed by the
Bureau of
Meteorology. The
features
represented within
the datasets are
natural and can
only be observed.

The AHGF is a set of
observations of real
world features
(surface drainage
and topography).

In reviewing the AHGF, it was discovered that the
‘ownership’ of AHGF and the ‘maintenance’ of
AHGF were undertaken by two different parts of
the Bureau. It is also not clear what the future for
the AHGF is.

Each product is owned and managed by a single organisation. For G-NAF and ASGS, the products are of
central importance to the organisations that manage them and hence funding is assured6. AHGF is less
assured with no certainty beyond the next release.
G-NAF and AHGF are not authoritative representations of the world as the features represented are
observed rather than defined. ASGS is an authoritative product defined by the ABS.

6

It is noted that the G-NAF Linked Data product is based on Open G-NAF product. This is currently an open product through a time-limited
arrangement between Government and PSMA. There is no long term, continued commitment from Commonwealth government to continue to
fund G-NAF as an open product.
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3.4.3 Change Within the Data
Table 3 Change Management across Products

Dataset

Types of Change

Frequency of Change

Comment

G-NAF

Changes in G-NAF occur for
two reasons:

The frequency of change to
the underlying features
within G-NAF is very high
with several 10s of changes
occurring daily (within a
dataset of circa 13 million
addresses).

The processes by which
changes within G-NAF are
managed in the dataset are
well documented and
reported.

1. Some element of an
address label has
changed in reality
2. There has been a change
in confidence that an
address does (or
doesn’t) exist.

Updates to the dataset are
released on a quarterly
basis.

ASGS

Change occurs within ASGS
products as a result of
population changes and a
need to ensure the
underlying principles within
the ASGS products with
respect to population
coverage are met.

Within the ASGS the ABS
Structures products are
released on a five-yearly
cycle in line with the
national census.

The processes by which
change occurs within the
ASGS products are
documented. The reporting
of change within the ASGS
products is less clear. The
ABS publish a set of changes
(known as correspondence
tables) which indicates the
relationship between
features from one version to
the next. However, this
relationship is NOT a spatial
relationship. Rather it is an
indication of what
proportion of the dwellings
features between two
versions share.

AHGF

Change can occur within the
AHGF for many reasons. The
most common cause of
change is as the result of new
observations being used in
the creation process. This can
result in changes to
geometry, removal of
features and identification of
new features.

There is no planned release
cycle for AHGF and no
commitment to new
versions beyond v3.2 due
this year (2019).

The process to generate the
various AHGF products is
well documented.
There is limited
documentation to describe
what has changed and no
provenance information
captured.

Change occurs within the datasets for many reasons. In most cases this is well handled and documented.
For G-NAF change is indicated within the dataset itself. ASGS includes information that gives an indication
of change. Changes in AHGF are documented in release notes but not within the data itself.
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3.4.4 Identifier Management
Table 4 Identified Management across Data Products

Dataset

Comment

G-NAF

There are two primary identifiers within G-NAF. These are related to the address label
(ADDRESS_DETAIL) and the real world feature (property) to which the address applies
(ADDRESS_FEATURE). The identifiers are unique and persistent. In both cases, if the feature is
changed in some way, the identifier is effectively retired but remains within the dataset.
The processes by which identifiers are managed within G-NAF are well documented and strictly
followed.
Information about changes between versions (including label changes) is not explicitly kept
within G-NAF. For example, while it is relatively simple to identify that an address label has
changed and why it changed, it is not so straight forward to determine the new address label’s
predecessor.

ASGS

All features within the ASGS data products are uniquely and persistently identified.
The identifier for an ASGS feature will change if that feature is significantly changed. This
change will occur if there has been a significant population shift within the area and the area
no longer meets the ABS criteria. Note that a minor change to an area i.e. a representational
change to modify a boundary will not result in an identifier change and this change will not be
notified.

AHGF

Features within the AHGF are uniquely and persistently identified. For the purposes of Loc-I the
primary identifier is the Contracted Catchment ID (ConCatID) although the Contract Node ID
(ConNodeID) is also very important.
Changes in Contracted Nodes are documented in release notes for the AHGF data but not
reflected within the data itself.

3.5 Summary and Recommendations
The supply chains for the three Loc-I products have been reviewed. It has been found that:
1. The purpose and nature for all three products is different. G-NAF and AHGF are observed datasets.
ASGS is defined.
2. The processes by which the datasets are changed are documented although the mechanisms by
which change is communicated varies. Improving and consolidating these mechanisms would be
beneficial for Loc-I as well as other users of these products.
3. All datasets contain unique and persistent identifiers from the primary features. As such they are
sufficiently stable to enable their use as part of a Linked Data HTTP URI.
4. Only G-NAF has a Linked Data implementation supported and maintained by the custodians.
5. Linked Data implementations for ASGS and AHGF that have been developed by CSIRO will need to
be supported by custodial agencies.
6. G-NAF and ASGS have defined release cycles, AHGF does not. Given the rate of change in AHGF this
does not raise any significant challenges at this stage for maintaining identifiers.
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4 End User Research
4.1 Purpose of End User Research
In order for Loc-I to be successful, the current practices and needs of potential end users must be identified
and factored into Loc-I’s information products and application design. The end user research component of
Loc-I described in this section explore data analysts and policy professionals use of, and issues with, spatial
data and spatial identifiers for data integration. The research aimed to capture the practices, context and
operationalisation of spatial data and identifiers amongst users, and identify how Loc-I could successfully fit
into and be used to improve analysts’ workflows. Where appropriate, broader contextual issues such as
governance of spatial data was also explored.

4.2 Approach
The Loc-I team conducted User Experience Research (UX) on end users analysts using a User Centred
Design (UCD) approach, supported by ThinkPlace. In-depth, semi-structured qualitative interviews were
used to explore user needs, with results synthesised by the project team in a series of UCD workshops.
Commonwealth agencies engaged with DIPA analytical hubs were asked to nominate analysts working on
PDPs (although analysts more broadly were also accepted), for interviews conducted between August and
December 2018. Thirty participants were recruited from nine different agencies for interviews. Although
the focus was on end users, the team received nominations from users classified as technical stakeholders
(include data architects and EDWs). Seven technical stakeholders were interviewed, alongside twenty three
analysts or policy professionals. Twenty eight interviews were recorded, transcribed, and analysed, with
one being lost due to an equipment failure, and one participant withdrawing consent for recording.
Results were analysed using a UCD approach to produce “user archetypes” and “user journey” maps. User
Archetypes represent categories of user practices, grouped together based on similar experiences or
workflows. User journey maps present the detailed workflows of the archetypes, and how they interact
with spatial data identifiers and products as a part of their work.

4.3 Findings
4.3.1 User Journey Maps - A Generalised Analysis Workflow
A common analytical workflow was identified through interviews with analysts. This was described as a
four-step process covering:
●
●
●
●

Policy - Enquiries and policy questions are proposed and negotiated with the user or analysts;
Data Preparation - Data appropriate to answering this question are sourced, and prepared for
analysis;
Analysis - Analyses are conducted; and
Share - Information products are developed and shared with client, knowledge shared with
organisation and other stakeholders;

Although these steps are linear, user journey maps illustrate that there are many non-linear and parallel
interactions and workflows. These relationships depend on the archetype in question, but also illustrate
that data processes are not carried out in isolation, but typically require collaboration.
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4.3.2 Analyst Archetype Contexts and Operational Environments
Our research identified five user archetypes each with a slightly different workflow. These are:


The Data Broker/Manager



Analyst 1 – The Economist



Analyst 2 – The GIS Analyst



Analyst 3 – The Data Lab User



The Enterprise Data Warehouse Administrator (EDW)

4.3.3 User Archetypes and Interactions
The general operational flow for analysts outside of the Data Lab involves interaction with the EDW, where
data is requested from data stores. The majority of Departments describe institutional EDWs as central to
their digital transformation plans, with EDWs being in operation or under construction at the time of
interview.
Once data is accessed, from the EDW each analysts completes their analytical work - described in more
detail below. In addition to the EDW data analysts generally have access to, and when required, do access
other sources of data from within and outside their organisations.
Analysts in the DataLab environment are separate from this, and operate in a secure environment in
accordance with the Five Safes Operating procedure.

Figure 3 Loc-I User Archetypes and Interactions
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The Enterprise Data Warehouse Administrator
All analysts work in an administered enterprise environment that provides IT functions to the organisation.
Although these vary according to the organisation, a common pattern for data analysts was interaction
with organisational data warehouses (to access data) and warehouse support staff to enable data access
and use. For this reason, a EDW user archetype was developed in addition to the three analyst archetypes
and one manager archetype.

The Data Lab Analyst Archetype
One of the analyst archetypes, the ABS DataLab Analyst, operates in the tightly controlled environment of
the ABS Data Lab. This environment is governed and structured around the Five Safes framework. The Five
Safes framework is a confidentiality and data security framework for balancing the risks and opportunities
of personally identifiable data comprising of five “safes”:
●
●
●
●
●

Safe People - Appropriate controls on who has access to data
Safe Projects - Reasons for access and use are validate; appropriate contestation and assessment
mechanisms are in place for projects
Safe Settings - The access environment (i.e. the IT infrastructure, platform, and physical location)
are all appropriately secured and compartmentalised against inappropriate access
Safe Data - Potentially identifiable markers are appropriately removed, obfuscated, or managed
appropriately within the data
Safe Outputs - Data is appropriately checked for disclosure so that the risk of identification is
managed appropriately

This framework and the ABS settings for each ‘safe’ of the Data Lab environment contribute to a unique
operational environment in which Loc-I will operate.
The operational environment of analysts are thus not uniform. Every archetype has their own analytic
environment, but clear distinctions were observed in the ABS DataLab environment, and in the variable
enterprise environments of each organisation. Both these contexts are important spaces that analysts work
in but which are unique in their own right. These have been developed as individual archetypes to illustrate
this.

4.4 User Archetypes and Journeys
An archetype description and user journey map has been developed for each of the Loc-I user archetypes.
These are briefly described below. See report entitled “Loc-I: Location Integration Capability User Research
Report” for further information.

4.4.1 The Data Analyst Broker/Manager
The Data Analyst Broker archetype translates policy questions into analytical tasks and manages the
process of delivering the analytical product to clients. While they have analytical experience and
capabilities, the majority of their work is managerial. They manage the co-development of tractable policy
questions, their translation into analytic tasks, and the analytical project as a whole. They negotiate the
demands of both internal and external stakeholders, while overseeing the development of the analytical
products their team are working on. Key challenges for them include negotiating with clients and ensuring
clients understand the potentials and limits of any analytical product, and finding data that is appropriate.

4.4.2 Analyst 1 - The Economist
Economists are the first data analysts archetype. They conduct econometric and economic analysis in
response to queries from policy officers or from their manager or broker, procuring and then cleaning data
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appropriate to their work. Data cleaning is an important part of an economists work. While it takes a
significant amount of time, economists do this as it gives them assurances over the quality of their data and
they are able to determine what data is fit for purpose for any given analytic task. Data used by economists
tend to be national level statistics, although some policy questions such as regional economics or
innovation systems analysis requires spatially disaggregated data. Working with more fine grained
economic data has its challenges. Business entities with multiple physical locations (e.g. different physical
locations for elements of a company) are not geocoded particularly well, with postcodes used rather than
addresses, which are unreliable location references. Furthermore, attribution of enterprise activity (e.g.
revenue or lines of business) to specific locations is typically not available.

4.4.3 Analyst 2 - The GIS Analyst
GIS Analysts are experts in working with spatial data, taking statistical data and geocoding it to link it to
locations, and then analysing and visualising it to create spatial data products (such as colour coded maps
and graphs, and increasingly interactive maps). These kinds of visualisations are a powerful communication
tool that appeals to decision makers, and presents complex issues in a compelling way. GIS analytics is a
specialist activity, and there are fewer of these analysts than other analyst archetypes. This hampers the
ability to conduct geospatial analysis.

4.4.4 Analyst 3 - The Data Lab User
The Data Lab User is a policy analyst who works with Multi-Agency Data Integration Project (MADIP) or
Business Longitudinal Analysis Data Environment (BLADE) data in the Data Lab environment provided by
the ABS. Because of its unique security and access environment (framed around the Five Safes approach),
the Data Lab represents a very distinct kind of analytical work and practice environment. Although their
background and analytical product may be similar to that of an economist or generalist policy analysts, they
have access to a smaller set of analytical tools and operate in a tightly governed analytic environment.
The datasets they have access to are very detailed, and through appropriate statistical and econometric
techniques can provide unique policy insights. There are many challenges unique to this environment,
however. Data linkage in the environment is conducted by the ABS and the results, in the form of MADIP
and BLADE extracts or slices, must be requested by Data Lab users in advance. If errors are found or the
data is not what is required a new slice must be requested. Any data users who wishes to have data
brought into the Lab must also have this actioned by the ABS. Additionally, the outputs of analytic tasks
must be reviewed and approved by Lab staff before they can be extracted from the Lab. There are
limitations on the tools available as well, as GIS is not permitted but geoprocessing tasks can be performed
in Python. As the Data Lab operates in a Virtual Machine environment with multiple users, data processing
can be slow.

4.4.5 The Enterprise Data Warehouse Administrator:
Enterprise Data Warehouse administrators work behind the scenes to manage curate, and supply
organisations with their own internal data as well as on-boarding and managing other data used by their
internal data user community. Working with both internal and external sources of data, the EDW prepares
and harmonisation data in accordance with agency policy, providing an integrated data source for analysts.
There are tensions between the EDW and other data analytic roles. For example, analysts do not see the
whole data supply chain, and therefore are unaware of the work the EDW does in maintaining all necessary
compliance measures (legal, regulatory, policy, etc) in order to supply them with data. Data users often do
not follow best practice or agency regulations around data management and use, creating further tension.
There is also a cultural gap between analysts and EDWs, as EDWs deal with whole of agency issues that
analysts don’t necessarily see.
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4.5 Key insights and opportunities for Loc-I solution design
4.5.1 Engagement with the Enablers of Data Analysts
Perhaps the most critical insight from the user research was that the success of Loc-I in addressing the
needs of end users was closely tied to, if not entirely reliant upon, support and adoption of technical
stakeholders to incorporate Loc-I into their data environments and system. Although user research was
primarily focussed on end users (data analysts and policy officers), interactions with technical stakeholders,
in particular EDWs who were nominated by their organisations to participate in user research, highlighted
the importance of this group in enabling end user data practice.
As shown in Figure 3, all government data analysts and policy staff work in enterprise environments that
are provided and regulated by enterprise IT staff, including those that curate and enable user access to data
from EDWs. This means that EDWs and those who maintain them become key facilitators and enablers of
analysts.
Even in the case of the Data Lab, the ABS acts as the EDW for this environment but with even more
stringent control mechanisms. In order to integrate Loc-I into organisations so that end users can benefit
from improved identifiers and the data integration capability that this provides, IT capabilities, and in
particular, EDW staff need to be engaged. They have the capability to actively support users by ensuring
Loc-I identifiers are present in the data accessible via EDWs. They can also play a key role in spatially
enabling their statistical data by using Loc-I identifiers for geocoding. This would potentially benefit both
internal users accessing the data and external users of data provisioned via web services.

4.5.2 The Needs of Data Analysts
Many analysts interviewed strongly endorsed the need for improved mechanisms to be able to reliably
integrate data organised using different reporting geographies. Many social and economic data analysts
also expressed a desire for improved mechanism to assist in working with address data, in particular
matching and geocoding ad hoc lists of addresses (e.g. of businesses or households participating in a
government program) as part of an analytic workflow.
In particular, opportunities for Loc-I to enable data acquisition, integration and preparation are significant.
Transformation and re-apportioning of data between reporting geographies using pre-defined spatial
relationships without using specialised GIS software is considered to be a priority requirement, particularly
with non-GIS users. For GIS specialist and analysts, however, there are still many opportunities. Faster and
more reliable spatial integration will be possible. Using reliable identifiers provided through Loc-I, the right
spatial features can be more easily discovered, and used to integrate observational data more rapidly and
reliably. Underlying spatial features in GIS software processable forms can be requested via Open
Geospatial Consortium (OGC) web services. Using pre-defined spatial intersections data can also be
reapportioned to multiple geometries more rapidly and reliably. All users will also benefit from the
availability of machine accessible data products to improve efficiencies; and access to documentation,
methods, and metadata in human and machine-readable formats. These will build trust and reliability in
data and create further usage efficiencies. For EDWs, reliable and consistent machine-oriented access to
spatial data (based on published ontologies) will also mean consistent metadata, drastically improving
provenance and quality of data in the warehouse.

4.5.3 Data Lab Users
In the context of the Data Lab users, the use of Loc-I to assist ABS data integration team to prepare data for
analysts’ use, has been identified as a significant opportunity to improve the efficiency of standardisation
and data assembly by the ABS. Loc-I identifiers (that enable reliable linking of data to locations) and predefined relationships between spatial features (enabling transformation of data between reporting
geographies) could be made available in the Data Lab, further enhancing the analytical capacities of this
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environment. Similar “back end” environments, such as those that EDWs operate in, would also benefit
from this same approach.

24 | Loc-I Social Architecture Report Discussion Draft

5 Institutional Stakeholder Engagement
5.1 Purpose
Loc-I is conceptually, technically and practically based around the creation, maintenance and use of
authoritative, stable, and well governed identifiers for spatial features and their associated relationships.
This requires agreement about standardised approaches and methods across Commonwealth organisations
and thus information governance is critical. For Loc-I to succeed there is a need to govern (make decisions
about) the following:


The creation, authorisation, and maintenance of spatial (and other7) identifiers that government
requires to support services, programs and policies.



The publication of spatial Linked Data products based on agreed information models (ontologies) and
implementing agreed identifiers.



The creation, authorisation and maintenance of linksets that define spatial relationships between
spatial features for different geographies e.g. River Region A contains meshblock 1234.



The standards and methodologies that underpin and support the creation, maintenance, adoption,
and use of spatial features identifiers and linksets.

In addition to governing these decision domains, there is a need to establish an authorising environment
that gives force to the decisions made.

5.2 Approach
A series of activities were undertaken to document and communicate the current state of institutional
arrangements for spatial Linked Data in the Australian context. This included an engagement with the
Australian Government Linked Data Working Group (AGLDWG) to explore current and potential future
state of production and governance of authoritative Linked Data. An understanding of current state and
issues with it provides a basis for the design the Loc-I social architecture. That is, an approach to governing
Australian Government Linked Data.
Engagement with key organisations and individuals with a stake in Linked Data and/or spatial data
governance were undertaken through one-on-one discussions and workshops described below.
As Loc-I is concerned with spatial feature identifiers, under the auspices of the peak spatial body (the
Australian and New Zealand Land Information Council - ANZLIC) the government spatial community could
attempt to address the spatial Linked Data governance challenge on its own. However, the reality is that
spatial is part of a broader data policy, governance and authorising environment. Thus, to address spatial
data identifier governance challenges, issues in the broader data governance environment must also be
addressed. As the identifier governance challenges faced by the spatial data community are similar to those

7

These include identifiers for people (e.g. driving license numbers and Tax File Numbers), and other
organisational identifiers (e.g. business’s Australian Business Numbers and Australian Business Register
look-up, concepts of a year - financial and calendar). Many of the non-spatial identifiers for people are very
well governed as they are a component of regulated systems and processes.
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of communities around other kinds of data, the broader community is motivated to treat spatial as a test
case for meeting the needs of other distinct information communities.
To address the broader Whole of Australian Government (WoAG) data context, and specific spatial data
concerns, the project team defined and engaged with stakeholders around two distinct contexts:
1. Whole of Australian Government Linked Data governance scope; and
2. Spatial data community Linked Data governance scope.

5.2.1 Broad Data Policy Landscape
To communicate, engage with, and explore issues around the requirements for, and challenges of,
governing spatial Linked Data a mind map of the process and stakeholders involved in governance of
identifiers was produced, see Figure 4, below.

Figure 4 A Mind Map of the Spatial Data Identifier Governance Landscape

An initial map was developed, tested and iteratively refined with stakeholders throughout the consultation
process. The mind map shown in Figure 4, depicts the flow of data from jurisdictions (purple area) through
to national aggregations (under ANZLICs Foundation Spatial Data Framework), and into the data policy and
authorising environment (shown in blue), which must be navigated in order for spatial features to be issued
with persistent, authoritative, and stable identifiers
The blue area of the mind map depicts the organisations, and coordination bodies involved in authorising,
governing, policy formulation and coordinating the broader Commonwealth Government, and the spatial
data, landscapes.
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Certain Commonwealth organisations including the Department of Prime Minister and Cabinet, the
Australian Bureau of Statistics, Geoscience Australia, Department of Finance, the Digital Transformation
Agency, and the National Archives of Australia, play key roles in the broader government data landscape.
The Secretaries and Deputy Secretaries Data Groups and Data Champions (a network of senior
Commonwealth data advocates) provide collective strategy, and direction setting coordination functions.
Several key Commonwealth Government agencies were engaged to discuss potential approaches to
addressing the spatial data, and broader identifier governance challenges for authoritative government
resources including with: Department of Prime Minister and Cabinet (Andrew Lalor), Office of the National
Data Commissioner (Philip Gould and Heather Riley), the Digital Transformation Agency (Andrew Woolf)
Department of Finance (John Machin). Insights and recommendations arising from these discussions are
provided in Section 5.3, below.
The Australian Government Linked Data Working Group (AGLDWG)
The Australian Government Linked Data Working Group (AGLDWG) is a practitioner network of Australian
Government staff, together with members from other levels of government, academia and private sector,
that provides guidance and coordinates with the Department of Finance, DTA and other agencies around
the publication of HTTP URI in the data.gov.au domain – the ‘address’ of authoritative government
identified resources. It currently acts as a de facto and informal (rather than formally mandated)
governance, strategic, and technical advisory body for government and other stakeholders undertaking
Linked Data activities.
As the recognised authority regarding Linked Data, given previous engagements that the AGLDWG has had
with the foundation spatial data framework, and advice around identifiers for spatial data and concepts,
the project team decided to liaise with the AGLDWG and its membership, to explore the issue of identifier
governance. Concretely the Loc-I team and AGLDWG ran a workshop on identifier governance with
members of the AGLDWG and associated entities. This included engagement with the following agencies
that participated in the workshop: The Australian Research Data Commons, The University of South
Australia, The ABS, GA, The Department of Social Services, The University of Queensland, New South Wales
Health, The National Archives of Australia, The Department of Finance, The Department of Industry and
Innovation, CSIRO, The Department of Human Services, and the Australian National University.
The workshop was run virtually using an online platform (Miro), that allowed any registered participant to
contribute to a virtual whiteboard (making notes, placing sticky notes, and drawing diagrams, for example).
All members of the AGLDWG were invited to this workshop, with a total of 12 attending. A physical group
attended in person at CSIRO Black Mountain, with other participants joining online. The results of the
workshop were synthesised by the Loc-I team and the AGLDWG board into a report (see report “Governing
Authoritative government Linked Data Identifiers - Report on AGLDWG Workshop: A collaboration between
the Australian Government Linked Data Working Group and CSIRO” for more information). Key findings
from the AGLDWG workshop are summarised, below, and insights are discussed in Section 5.3:


The current Linked Data environment is complex, inconsistent, and unevenly structured; this makes
governance problematic. There is a lack of awareness of other stakeholders, and the social aspects
of Linked Data, such as collaboration.
o This is both at an organisational and practice level. Organisationally, entities lack awareness
of the broader governance context, although participants understood that the landscape
was complex. At a practice level, agencies publishing practices around Linked Data were
contextual. While standards were useful, there were applied differently between agencies.
A standardisation principle of “adopt, adapt, invent” was identified as being useful to guide
decision-making on vocabulary standardisation.
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o







Further clarity, and funding of support mechanism for standards like “adopt, adapt, invent”
would be appropriate here.
Gaps were identified in: the capabilities of entities (such as a lack of appropriate skills and
knowledge that prevented adoption), how agencies adapted to change (for example, there is a
design and implementation gap for new standards), how agencies communicate internally and
externally which contributes to fragmentation, the presence of hidden barriers (that is, the
“unknow unknowns”) that restricts improvement, unclear motivations of some governance entities
and initiatives which can cause confusion, and a lack of clear metrics for the Linked Data Space
The AGLDWG was identified as being a body for agreement and standard setting, providing
community support, coordination, and making strategic and technical advice. There were
opportunities to grow the AGLDWG and assist in the coordination and definition of common
concepts and tasks, such as Linked Data information sharing, and support the technical aspects of
Linked Data
Participants identified a range of pain and pleasure points in the current system that pointed to
both social and technical issues in this space, and the need to integrate the social and technical as a
part of any solution.

Figure 5 Current State Social and Technical Pleasure and Pain Point

5.2.2 Spatial Data Landscape
A range of stakeholders are involved in the governance, strategic direction setting, and policy development
in relation to spatial data. The spatial policy mandate rests with the Department of Industry, Innovation,
and Science (DIIS), and this Department serves as a Secretariat for ANZLIC - the peak government spatial
data organisation in Australia. ANZLIC brings together Commonwealth, State and Territory governments in
the Council itself, and through its subordinate Inter-Governmental Committee on Survey and Mapping
(ICSM); a collection of committees addressing specific spatial data themes and technical focus areas.
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Initial conversations were held with the DIIS Spatial Data Policy team (Judi Dawton and Brian Sloan) at
which the Department expressed broad support for the need to develop improved institutional
arrangements for spatial data and in particular spatial feature identifiers.
At present a strategic review and refresh of ANZLIC and ICSM is nearing its conclusion. GA is working with
ANZLIC and its stakeholders to refresh its strategic framework. At the time of writing report the Loc-I
project team has had no direct engagement with ANZLIC or states and territories to discuss the social
architecture for Loc-I.
However, discussions have taken place with GA (Simon Costello and Graham Logan) who are currently
working with ANZLIC on the strategic refresh about how Loc-I’s institutional arrangements might intersect
with, and leverage the ANLZIC/ICSM mandate and governance arrangements.

5.3 Insights and Recommendations Regarding Loc-I Social Architecture
In general, through the engagements across government agencies there was:
1. recognition of the importance of stable persistent identifiers for the people, places and things
referenced in authoritative government data;
2. agreement amongst those engaged in the Linked Data publication space (i.e. AGLDWG members)
that current identifier governance arrangements lacked clarity, and operated under loose mandate
with limited authority;
3. recognition of the important role of AGLDWG, and the need to build on and formalise its role in
delivering stable authoritative government identifiers for people, places and things; and
4. broad support for the need to improve the governance and reliability of identifiers at a whole of
government level, rather than spatial going it alone.
Despite the recognition of the importance of dealing with identifier governance issues, caution was
expressed by several Departments spoken to, about the need to “get the timing right” in terms of
engagement with Commonwealth Government to seek support, and an imprimatur to address these
challenges.
Firstly, the current data policy landscape is rapidly changing, with the role, functions and priorities of the
newly created Office of the National Data Commissioner (ONDC) still under consideration. At this time, it is
not possible to determine how the ONDC would fit into and impact the broader data policy landscape. It
was felt that many Departments were “biding their time” and would want to wait until ONDC had “landed”
before attempting to address a data governance challenge such as this.
Secondly, it was observed that the value proposition for Linked Data would need to be clearly established
prior to making a request to invest in addressing longer term institutional challenges. This would entail
demonstrating how Loc-I could be used to support improved data driven policy outcomes through, for
example, delivering value to data analysts working in PDPs.
Finally, it was suggested that some kind of proof of concept of the institutional arrangements should be
implemented as a demonstrator or proof of concept. This would assist in explaining how the system might
work and assist in de-risking the investment that could be built on top of or extend a working prototype.
When the Loc-I project team feels the time is right (i.e. when the prerequisites identified above have been
met) The Department of Prime Minister and Cabinet has offered to broker a request to the appropriate
bodies (the Secretaries and/or Deputy Secretaries Data Working Group and/or the Data Champions
network) to tackle these challenges.
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Likewise, within the spatial information community, due to the strategic review of ANZLIC and ICSM, it was
suggested that engagement with the spatial community around addressing spatial identifier issues, be
postponed until completion of the strategic review.
At the time of writing this report this process is nearing its conclusion and has resulted in the publication of
the strategic operating framework for ICSM which confirms its guiding principles, key focus areas,
governance, and structural configuration. This document clearly identifies spatial information standards
and frameworks as one of six focus areas. This provides a concrete hook for Loc-I which is fundamentally
about standards for spatial information delivery and use.
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6 Technical Stakeholders
6.1 Purpose
To achieve success, Loc-I will need to interact in a variety of different ways with many different kinds of
information systems including those that deliver spatial data, and those that use spatial including GIS
system and those systems that use location as a dimension of observation and measurement data (such as
an EDW). Loc-I identifiers, and some of the underpinning technologies will need to be integrated into and
adopted by many kinds of technical users including: EDW data managers, spatial data suppliers, and
developers who develop applications for end users.
It is therefore essential that this type of Loc-I stakeholder is engaged early to ensure that their perspectives
are factored into the design. Although the views of these technical stakeholders are not particularly
relevant to the design of institutional arrangements for Loc-I, a brief description of engagement with
technical stakeholders, and implications for next steps are provided below for completeness.

6.2 Approach
Engagement with technical stakeholders was achieved through two main approaches. Firstly, an important
class of technical stakeholder - the EDW manager - was identified through the end user research described
in Section 4. The issues and concerns of this type of technical stakeholder are described in Loc-I User
Research Report, and essentially revolves around how these stakeholders might adopt Loc-I by, for
example, implementing feature identifiers provided through Loc-I.
Conversations were held with organisations holding observation and measurement data which could be
usefully referenced and integrated using Loc-I, to meet the needs of identified end users. From these
conversations significant opportunities emerged to work with key data system owners to pilot the adoption
of Loc-I.

6.3 Insights/ Implications for Next Phase
To be able to demonstrate value proposition for Loc-I three steps are required:
1. produce identifiers for spatial features
2. link those spatial features together by calculating spatial relationships between them; and finally
3. geocode or geo-reference observation and measurement data using these identifiers to
supplement or replace other pre-existing identifiers8
If these three steps are achieved, users will be able to seamlessly query and integrate data from multiple
distributed data sources.
In the case of step one it is critical that identifiers are supported by those delivering spatial data, ensuring
that their use is advocated by important consumers of the data. For the second step, providing a strong

8

LocI HTTP URIs are based on existing common identifiers used in the underlying spatial data sets. It is therefore straightforward to move move
between existing identifiers and the HTTP URI versions on them. Where multiple different identifiers are used to reference the same real world
feature these could be mapped to a common LocI HTTP URI for the feature.
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authorising environment, the sign off on the linksets that connect special features together is critical so
that users have confidence in their use. Finally, the third step requires working with an organisation
managing and/or providing observational and measurement data such as water availability data,
agricultural or population census data, to reference their data using Loc-I identifiers.
In the next phase of the project (19/20 financial year), it is essential that the project is able to demonstrate
this whole value chain that enables efficient and reliable data integration.
The following is therefore proposed:
1. Work with an identified Commonwealth organisation to embed Loc-I identifiers into its EDW. Initial
conversations have identified an opportunity to work with Department of Agriculture and Water
Resources (DoAWR) to explore the implementation of Loc-I identifiers in DoAWR’s EDW.
2. Work with key a key spatial data consumer to ensure that Loc-I identifiers are accessible via their
system. Initial conversations have identified the potential to deliver Loc-I identifiers for ASGS,
Geofabric, into the National Map.
3. Work with observational and measurement data providers to spatially enable (geocode) their data
using Loc-I identifiers. Initial conversations have identified the opportunity to work with the Bureau
of Meteorology to develop web services to deliver observation data referenced using Loc-I
Geofabric identifiers.
4. Work to explore opportunities to connect Loc-I and Your Data Your Region (YDYR) a data reprojection tool being develop by Data61 and ABS.
These options will be explored in the context of end user requirements, and the effort required to
implement each one, to determine feasibility and priorities.
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Part II LOC-I SOCIAL
ARCHITECTURE
This section report of the report describes the concept of operations, and operational details for
a proposed Spatial Linking Authority, institutional arrangements to deliver coherent, stable, well
governed identifiers for authoritative Australian Government spatial features.
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7

A Spatial (Information &) Linking Authority
(SLA)

7.1 Context
To be able to do advanced data processing at scale, across multiple distributed sources of data, there is a
need to be able to reliably identify people, place and things, and link data about them together. We
therefore need unambiguous, stable and persistent identifiers for spatial features and other concepts, to
enable reliable, repeatable, accurate, and efficient data integration and processing.
As described in the discovery section of this report, currently produced Australian Government Linked Data
identifiers have a weak authorising environment and lack clarity around governance arrangements. This
results in a lack of user uncertainty, about the authority, stability and persistence of identifiers leading
ultimately to a lack of adoption9.
Currently the identifier governance system relies on informal guidance and recommendations from the
AGLDWG together with informal arrangements between it, Department of Finance, and DTA with regard to
requests for, and allocation of, data.gov.au sub-domain for use as authoritative identifiers.
To provide certainty to users that these identifiers are the authoritative identifiers for spatial (and other)
features, a more formal authorising environment needs to be established that clarifies institutional
arrangements that govern the creation, maintenance, and use of identifiers for spatial and other things.
Although simple in theory, this is difficult to realise in practice as there are a range of organisational,
institutional, cultural, and social challenges to be addressed to ensure that any technical solution will
achieve support and adoption.
Use of identifiers is a rather prosaic; a not particularly engaging topic when there are many bright shiny
things vying for attention in the digital landscape. Furthermore, Linked Data is a difficult concept to explain,
with the value proposition not being truly evident until a critical mass of Linked Data exists. There is also a
disconnect between the technical officers and more senior levels of government that needs to be
addressed The technical officers who understand, care about, and are working on technical solutions are
disconnected from the people who are at a sufficient level of seniority to address the institutional
challenges. Staff with the requisite level of seniority to collaborate and drive institutional solutions don’t
necessarily understand the technical problem and have limited attention capital to expend on this issue.
The design of a socio-technical system that will provide the authority, stability, and sustainability of
authoritative spatial identifiers takes into consideration these challenges.

9

It should be noted that as indicated in Section 3, several of Loc-I’s spatial datasets are produced by
organisations with a clear mandate, and typically have well-managed spatial identifiers that can be relied
on, such as the ASGS. However, these identifiers are not globally unique, unambiguous, or resolvable. They
are textual and numeric codes used as identifiers for a locations.
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7.2 Concept of Operations
It is proposed that a body be established to govern the creation, maintenance and adoption of spatial
identifiers and the spatial relationships between them. Through the consultation process described in
Section 5 above, the concept of a ‘Spatial Linking Authority’ was used to describe this body and its
functions, and convey this to stakeholders
Broadly, the responsibility of this authority would be to authorise, govern, and oversee the creation,
management and use of spatial identifiers, spatial linksets (i.e. the relationships between them), the
methods used to create them, and the standards and guidelines that underpin them and enable their
adoption and use.
This name was selected to reference the well-known concept of “data linkage”, and the role of linking
authorities that exist to link personally identifiable data together in human service and health sectors. Data
linkage is a method of bringing information from different sources together about the same person or
entity to create a new, richer dataset. Importantly in the data linkage space, linking authorities are
responsible for taking sets of identifiers for individuals, building crosswalks between them, and using these
to integrate data held by two or more organisations.

7.2.1 What Would It Do?
The primary role for the SLA would be to oversight the creation, approval, and change management of
authoritative spatial Linked Data, together with the methods, standards, and guidelines used to create the
spatial Linked Data. Effectively the SLA would act as a collective decision-making body representing
government spatial information community, operating through agreed and defined policies and processes.
SLA governance (decision-making) functions would be supported by technical advisory functions that would
provide guidance on requests for acceptance of new, or changes to existing, spatial Linked Data artefacts
made by members of the community.
Specifically, the SLA would be responsible for governing (i.e. review, approval and promulgation of) the
following types of artefacts:
-

Spatial feature identifiers – allocation of identifiers for spatial data products and features within
them. Essentially this encompasses allocating identifier patterns and/or identifier-space (i.e. a
prefix), which the product owner is then authorised to use (and maintain);

-

Loc-I data products – the authoritative spatial Linked Data Products; with a potential for other
authoritative products featured in Loc-I;

-

Linksets – the authoritative (and potentially other) correspondences that define spatial
relationships between spatial features in different spatial Linked Data products;

-

Ontologies - the agreed common information models; comprising of the ontologies for spatial
Linked Data products and the Loc-I information models that define linksets and other common
elements;

-

Linkset creation methods - the agreed methods and rules for creating linksets; and

-

Standards - the information standards that underpin Loc-I.

In addition, the SLA would be responsible for coordinating efforts to ensure the adoption, and uptake of
Loc-I, including development of methods and guidelines for spatial enablement.
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7.2.2 Where Might It Live?
Based on initial discussions with GA, the SLA could be constituted as a body under the purview of ICSM and
under the mandate of its parent body, ANZLIC. An administrative/secretariat function could be performed
by GA (National Land Information - NLI) which may also act as the host organisation for the SLA.
The SLA could take on a broader remit of activities (under a different name), or alternatively its proposed
functions could be incorporated into a broader spatial information governance body wherever or however
constituted.

7.2.3 Under Whose Authority Would It Operate?
As discussed previously, the longer term intent would be to address broader Australian Government
identifier governance challenges, to provide a stable, coherent Whole of Australian Government
authorising environment. This body would act as the peak authority for government data and would be
able to delegate to other relevant bodies, governance of parts of the data landscape relevant to them. For
example the peak government authority could delegate spatial data governance to ANZLIC.
However, tackling WoAG identifier governance challenges are beyond the scope of this prototype project,
and therefore the project will focus on establishing an interim proof of concept SLA that can be used to
demonstrate the concepts to the broader data community.
Establishing the interim SLA as an ICSM body would enable SLA to operate within this authorising
environment, and under the mandate of ANZLIC. It would also interact with and operate under the auspices
of AGLDWG.
In the longer term, it is proposed that a more formal and clearly defined authorising environment for the
WoAG be established to govern identifiers. This agency would be responsible for governing the data.gov.au
domain and allocating parts of the domain to requesting information communities (such as the
Commonwealth spatial data community), and/or individual organisations. If and when this broader body
were established, delegation for governance of spatial data could be delegated to either the SLA directly or
to the SLA via ANZLIC.

7.3 How Would It Work?
7.3.1 ISO 19135 Governance Model
The primary task of the SLA would be to govern the process by which multiple agencies publish coherent
information resources. This task comprises reviewing and approving/rejecting requests to publish
authoritative spatial Linked Data and associated artefacts, and administering the authorising environment.
This includes determining who is involved in decision-making processes, who provides technical advice, and
setting and administering the rules and policies of this system.
It is recommended that SLA governance be based on an industry standard model for governance of
information resources. The ISO 19135 Standard - Procedures for Registration of Geographic Items (ISO
19135:2004) is a spatial industry standard has been developed for this specific purpose.10

10

ISO (2004). ISO 19135:2005 Geographic information -- Procedures for registration of items of geographic information, International Organization
for Standardization (ISO). It is noted that other candidate governance models exist and could be used.
36 | Loc-I Social Architecture Report Discussion Draft

Loc-I governance can be implementation using a registry based approach that enable the management of
the life-cycle of information artefacts that need to be governed. The standard articulates: the use of
registers (or lists) of published items; registries (the systems that manage these lists); defined roles to
establish and manage registers; and a registration process to manage the registration of items i.e. requests
to add new items, and change existing ones.

Figure 6 ISO19135 Governance - Registers and Key Roles

A register contains metadata about registered items such as their status, approval date and authority
together with a reference to the artefact that has been registered. This metadata enables the objects being
described to be managed, discovered and used.
Each register is established and its contents are the responsibility of a register owner who decides whether
to accept the request to add a new item or change an existing item in a register. Optionally, the role of
register manager can be delegated to another organisation. Submitting organisations (i.e. those able to
submit content for inclusion in the register) authorised by the register owner may request to do this. The
register owner can optionally appoint a control body to items on the register advice, or even decide on
submissions.
Repositories are typically used to store registered items. However, registers can reference (point to) the
registered item published elsewhere, or can provide both registry and repository functions, enabling access
to registration metadata and the registered items themselves.

7.3.2 Key Governance Roles
The following roles defined in ISO19135 work together to provide a governance framework for information
resources.
-

-

Register owner – a register owner is responsible for creating registers (and sub-registers) and the
management, dissemination and intellectual content of those registers. This includes, determining
whether submitted content should be published in the register, authorisation of submitting
organisations, appointing control bodies, and (optionally) delegating the register manager role to
another organisation.
Register manager (optional) – an organisation that may be delegated by the register owner to
manage the register on its behalf.
Control body (optional) – a register owner can appoint a control body to review submitted models
and advise a register owner to accept/reject or request modification of the submitted model.
Submitting organisation – organisations authorised by the register owner to submit items for
inclusion in a register.
Registry manager – responsible for the operation of the FSDF model registry and supporting the
creation of registers.
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7.3.3 Key Governance Processes
Together these roles, interacting with each other through well-defined processes, enable governance over
the publication of information resources from multiple organisations. The key processes described as use
case below, are:
-

-

-

-

-

Manage registry: The establishment and management of the Loc-I registry (and potentially other
registries) to enable governance of and access to Loc-I artefacts. This entails deploying, operating
and administering the registry.
Create and manage register: The creation and administration of registers by the register owner. It
includes: establishing registers; assignment of roles and the management of permissions for
submitting organisations, and optional control bodies for its registers; creating sub-registers and;
delegating responsibility to register owners.
Submit resource for registration: The submission of a Loc-I information resource to the register for
review and eventual inclusion in the Loc-I resource set. Register owners are responsible for
identifying and authorising the submitting organisations.
Review and adjudicate: A register owner (or an optionally appointed control body) reviews
submitted items and determines whether to accept, reject or request modification. The submitted
items are reviewed for conformance with standards and coherence with resource already
published items.
Reject or request modification to a submitted resource: A submission is rejected or a request for
modification is sent back to the submitting organisation.
Approve and publish resources: A register owner publishes an approved item.

7.4 Proposed Interim SLA Design
The ISO 191135 standards provides a conceptual mode for governance. This section describes how the
standard can be implemented in the context of the SLA to meet the needs of spatial identifier governance
for Loc-I. This entails defining the registers and registries used to govern publication of Loc-I information
resources, together with organisations that will perform the register and registry roles.
It should be noted that the proposed mapping of organisations to roles is an interim arrangement only. This
is intended to enable the establishment of a prototype SLA and the performance of its functions to
demonstrate how a fully implemented SLA would work.
Through this prototyping phase arrangements for the governance of spatial information resources, and in
particular the role of interactions with the AGLDWG, can be further modified or refined – see Section 7.5,
below.

7.4.1 SLA Registers and Registries
A number of registers are required to govern the publication of information resources for Loc-I. These are
-

Definitional resources – ontologies and vocabularies;

-

Datasets – published Loc-I datasets and linksets;

-

Standards and methods – agreed and published methods and standards for creating and Loc-I
dataset and linksets.
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Key registers required for Loc-I have already been established and are being operated by the AGLDWG
within its registry. These are the:
-

Definitional register – comprising of an ontology sub-register and vocabulary sub-register

-

Data register - comprising of a dataset sub-register and a linkset sub-register.

These can be accessed and viewed through the AGLDWG catalogue11 as shown in Figure , below, which
provides a user-friendly view of underlying registers

Figure 7 AGLDWG Catalogues and Registers

One or more additional registers and a registry will be required to support the Loc-I governance. That is the
register of methods for creating Loc-I datasets and linksets, and the standards that support them. The
artefacts that describe these methods and standards may be in the form of a PDF document or a web page
and are therefore not intrinsically Linked Data. However, Linked Data record describing these artefacts
could be created, as Rich Data Format (RDF) document describing the resource that would need to be
published.

7.4.2 Register and Registry Role Mappings
Roles defined in the standard need to be mapped to actual organisations for each register and registry. The
proposed interim mapping is shown in Table 5, below.
Table 5 Registers, Registries and Roles for Loc-I Information Resource Governance
Role\Scope

11

Linked Data Resources

Additional Loc-I Resources

http://catalogue.linked.data.gov.au/
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Register of

Definitions - ontologies and
vocabularies

Loc-I data and linkset creation
methods and other standards

Data – Loc-I datasets & linksets
Registry

AGLDWG Registry

Loc-I Registry

Register
owner -

AGLDWG

Loc-I Steering Group*

Register
manager

AGLDWG technical operators

GA

Registry
manager

AGLDWG service managers

GA

Control body

AGLDWG

Loc-I Technical Reference Group

Submitting
organisations

Loc-I Steering Group*

CSIRO, GA

* Note: In these role mappings the Loc-I Steering Group is proxying the role of the SLA.

Currently the AGLDWG acts as register owner, register manager, and registry manager for Linked Data
definitions and datasets, managing spatial and other kinds of data in the data.gov.au domain. It is
recommended that the Loc-I project, continue to utilise these arrangements.
In practice this would mean that the Loc-I Governance Group would act as submitting organisation for the
AGLDWG’s data and definitional registers. In this capacity it would request the publication of new (or
changes to) existing definitional resources (ontologies) and authoritative Linked Data datasets (Loc-I and
linksets datasets) e.g. the Queensland Cadastre. These requests would be adjudicated by AGLDWG
assessing the request in relation to existing published resources and standards.
The Loc-I Steering Group would also play a key role: that of register owner of the Loc-I standards and
methods register. In this capacity the Loc-I Steering Group would be responsible for approving the
methods, and standards that are used to develop Loc-I datasets and linksets. It is proposed that the Loc-I
project Technical Reference Group begin acting as the control body, who would undertake a technical
review and advise the Loc-I Steering Group on the acceptance or rejection of methods and standards
submitted for review. CSIRO and GA would act as submitting organisations, requesting the approval of
methods and standards.
It should be noted that performance of the roles that the Loc-I Steering Group would have has minimal
resourcing implications. Effectively they would simply be signing off on decisions as a proxy SLA rather than
signing off as members of the project steering group. The Loc-I Technical Reference Group will act as a
control body to review and provide advice on acceptance, modification, or rejection of requests for
registration to the Loc-I Steering Group. GA would act as register and registry manager, managing the
submission processes (essentially a project management role), and operating the system that manages the
list of methods and standards.
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7.5 Establishing an Interim SLA
This section provides recommendations for the implementation of the prototype SLA. These
recommendations would effectively enable a transition from the project-based governance of Loc-I
resources to longer term, albeit prototype, governance arrangements necessary to sustain Loc-I.
7.5.1

Socialise, Review and Sign off on the Concept

The first step is to socialise the concept with relevant stakeholders in ICSM at an appropriate time.
The project steering group should review the proposal for the SLA (this document), incorporating feedback
from the spatial community, and accept the proposal, or request modifications (such as proposing
alternative governance arrangements for Loc-I).
7.5.2

Confirm Arrangement with the AGLDWG

Given the reliance on the AGLDWG and its capabilities, the project team needs to engage with the AGLDWG
to confirm arrangements for the Loc-I project. Specifically, the use of its registry and registers, and to
explore any required modifications to these arrangements requested by the Loc-I Project Steering Group.
This might entail, for example, creating a Loc-I sub-register, and delegating register ownership to the Loc-I
Project Steering Group.
7.5.3

Specify the SLA’s Information Resource Governance Role and Modalities

Following approval, the project team would develop a more detailed design of the SLA’s information
resource governance functions. This will include articulating operational modalities (processes for resource
governance), Terms of Reference (ToR) for the SLA (as register owner), establishing the Loc-I Technical
Reference Group to act as the SLA’s advisory body (i.e. register control body), and liaising with GA in its
capacity as Loc-I register and registry manager.
7.5.4

Initiate a Prototype SLA

Establish the SLA through an inaugural meeting at which SLA’s ToR would be approved, and the Loc-I
Steering Committee would become the Loc-I register owner, paralleling the roles of a full-fledged SLA.
7.5.5

Crank the Handle

Crank the handle to publish resources through the prototype SLA, exercising the roles, and using the
registers described above.
This will include the reviewing, authorising, and publication of Queensland Cadastre as Linked Data, and the
retroactive review and authorisation of Loc-I products, ontologies, linkset methodologies, and linksets.
7.5.6

Decommission or Formalise

These steps will enable the creation and testing of a prototype for Loc-I information resource governance.
This can also be used to socialise requirements for identifier governance with the broader Australian
Government data policy community to determine next steps. If and when funding becomes available to
operationalise Loc-I the above approach can be treated as a prototype that can be extended, modified, and
formalised, or decommissioned.
As with the other operational components of Loc-I, decisions about continued support for, and operation of
these mechanism will need to be made in the event that funding for continuation is not immediately
secured.
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Appendix A Loc-I Data Product Supply Chain Review

A.1

Geocoded National Address File (G-NAF)

Product Description
Name

Geocoded - National Address
File (G-NAF)

Owner

PSMA Australia

Description

G-NAF is an index of
Australian street addresses.
It contains the state, suburb,
street, number and a
coordinate reference (or
“geocode”) for all street
addresses in Australia.

Products

G-NAF is delivered as a single
product. However, this includes
multiple classes. The products are
available (in various forms)
through the PSMA’s reseller
network.
An open version of G-NAF is
available for download via the
data.gov.au website.
A Linked Data implementation is
available at: http://gnafld.net/
A ‘live’ version of G-NAF is
available to PSMA Customers via a
web-service.

Product Nature

Authority

The G-NAF dataset is
Standards
produced by a sophisticated
aggregation of multiple data
sources. These include
jurisdictional data as well as
information supplied by third
parties. The supplied data,
along with other PSMA
products, are used to identify
and validate new and existing
addresses.

Standards applicable to G-NAF are:
AS/NZS 4819:2011 Geographic
information - Rural and urban
addressing
AS 4590:2006 Interchange of Client
Information.

Addresses have no authorised owner. As such, the G-NAF is ‘optimal’ but cannot
be regarded as authoritative as there is no authority that can be held

42 | Loc-I Social Architecture Report Discussion Draft

accountable. PSMA generates a high quality, national, representation of the
many addresses that exist. It has no responsibility for those addresses.

Product
Release
Cycle(s)

G-NAF consists of a number of products which have varying release cycles.
●
●

The primary Open G-NAF product is released quarterly (February, May,
August and November).
A premium product (G-NAF Live) is updated daily.

Documentation 1.Data Product Specification: https://www.psma.com.au/sites/default/files/gnaf_product_description.pdf
2.Online description: https://www.psma.com.au/products/g-naf

Product Details
Schema

The G-NAF data model is described in Appendix B of the Data Product
Specification. The primary classes within the model are:
1. ADDRESS_DETAIL – represents the primary address label. Has an
associated geocode
2. ADDRESS_FEATURE* – represents the real world feature to which the
address applies
3. STREET_LOCALITY – representing the street upon which the address
occurs
4. LOCALITY – representing the locality or suburb in which the address occurs
5. STATE – representing the state or territory the address occurs in
6. MB_2011 – representing 2011 ABS Mesh blocks
7. MB_2016 – representing 2016 ABS Mesh blocks
Note: In August 2018, the G-NAF data model was updated to include an
ADDRESS_FEATURE class. This class represents the real world feature that an
address is associated with (eg. a property). The purpose of this addition was to
enable users of G-NAF to identify instances where addresses have been added or
deprecated.
Note: within G-NAF, the relationship between features within the classes
MB_2011 and MB_2016 and ADDRESS_DETAIL is generated by PSMA and does not
necessarily reflect the official relationship between addresses and mesh blocks as
generated by the ABS.

Semantics

The G-NAF DPS includes a data dictionary in Appendix C. This does not include any
mapping to published or standard vocabularies.
A G-NAF Ontology has been published here: http://gnafld.net/def/gnaf
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Primary
Spatial
Object

The Primary Spatial Object (PSO) within G-NAF is the geocode. This is a point
feature associated with some aspect of the property associated with the address.
The various types of geocode are documented here:
http://gnafld.net/def/gnaf/code/GeocodeTypes. The primary purpose of the
geocode within G-NAF is to support geospatial processing/analysis.

Identifiers

A number of key identifiers exist within the G-NAF product suite. Of these, the
most important are:
ADDRESS_DETAIL_PID - a persistent identifier unique to the address label. This
identifier persists while ever the address label (a combination of 16 elements
including: street number, street name, suburb name, etc) remains the same.
Should any element of the label change (this might occur for a variety of reasons),
the identifier will be retired and a new identifier created. From August 2018, the
ID persists within the dataset post retirement indefinitely.
ADDRESS_FEATURE_PID - a persistent identifier unique to the addressable object.
That is, the real world object to which the address applies (eg. the property). This
identifier persists while ever the addressable object persists. On a change to the
addressable object (eg. subdivision), this identifier is also retired and information
on the reason for retirement captured. The object is never removed from the
dataset.

Production and Maintenance
Data Sources

Address data for G-NAF is sourced from a number of organisations on a regular
basis. This includes State and Territory agencies as well as key national
organisations. Within each state and territory, there are three contributed
datasets used.
G-NAF processing also requires use of reference data (administrative boundaries,
transport) which are maintained separately by PSMA.

Processing

The creation of a G-NAF update is undertaken in two stages:
Stage 1 – Pre-processing of contributed data. This includes:
● Mapping contributed data to the G-NAF data model
● Application of rules to correct data (misspellings, erroneous characters,
abbreviations)
● Application of updates to suburb and road names
Stage 2 – Processing and Validation.
● Address scrubbing
● State-Locality validation and geocoding
● Street validation and geocoding
● Address geocoding
● Merging
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The process of merging takes address information from each contributed dataset
and creates a single address record. There are 16 elements of an address tested to
determine if addresses from different contributed datasets are identical. These are
listed in in the G-NAF Data Product Specification Section 8.2 G-NAF Maintenance
The output of the merge process is a set of addresses each with a confidence
indicator. This confidence indicator has a domain of (-1, 0, 1, 2) where:
●
●

Identifying,
managing
and
reporting
change

Confidence 0, 1 or 2 indicates that the address has occurred 1, 2 or 3 times
across the three contributor datasets, and
Confidence -1 indicates that the address no longer appears in any of the
contributed datasets.

As previously described, an address is a label associated with a place or property.
G-NAF is a set of addresses, not a register of properties. A change to an address
occurs when one (or more) of the 16 merge criteria used in processing addresses
changes. For example, the renaming of a street or changes to the boundary of a
suburb will result in address changes. These changes will result in the retirement
of an address label and the creation of a new one. Changes to the underlying
property with which an address is associated, may or may not result in an address
change. See Figure 7 for an example of this situation.
The G-NAF dataset includes dates indicating when: an address is first identified;
last modified; and retired from the dataset. From this information, it is possible to
determine when an address first appeared and when it was retired. It is not,
however, easily possible to determine the provenance of an address. That is, there
is no direct relationship between a retired address and the address (or addresses)
that may or may not have replaced it.
Prior to August 2018, retired addresses remained in the G-NAF release for the next
four releases and were then removed entirely. Since that time, retired addresses
persist in the dataset indefinitely.
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Figure 8 An Example of a Relationship between Address and Property from the G-NAF Data Release Report: August
2018
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A.2

Australian Statistical Geography Standard (ASGS)

Product Description
Name

Australian Statistical
Geography Standard (ASGS)

Owner

Description

ASGS provides a framework Products
of statistical areas used by
the ABS and other
organisations to enable the
publication of statistics that
are comparable and spatially
integrated. It provides users
with an integrated set of
standard areas that can be
used for analysing,
visualising and integrating
statistics produced by the
ABS and other organisations.

Australian Bureau of Statistics
(ABS)
The ASGS is split into two parts, the
ABS Structures and the Non-ABS
Structures. For the purposes of this
report, only the ABS Structures will
be reviewed as these are
authoritative.

The ABS Structures are areas that
the ABS designed specifically for
reporting purposes. The ABS
Structures are stable for five years
to enable better comparison of
data over time.
See Figure 9 ASGS core and noncore structures
and 9 for a full list of the ASGS
products and the relationships
between them.

Product Nature

The ABS Structure datasets
are defined by the ABS
according to a
predetermined set of
criteria.

Standards

Authority

The ABS is the authority for ABS Structures.

The ASGS is released as a standard
by the ABS. It is not document
whether other standards are
involved in its definition.

Product Release ABS Structure products are refreshed on a 5 year basis (in line with the five
Cycle(s)
yearly census).
Documentation

Documentation for the ASGS Products can be found here:
http://www.abs.gov.au/websitedbs/D3310114.nsf/home/Australian+Statistical
+Geography+Standard+(ASGS)

Loc-I Social Architecture Report Discussion Draft

12/06/2019 | 47

Product Details
Schema

The ABS Structure Schema is not published. ABS publish a logical model which shows
the relationships between the various ABS and non-ABS products. See Figure 9 ASGS
core and non-core structures
.

Semantics

The ABS publishes the definition of key ASGS Codes via various forms (although not
via dedicated vocabulary service). See Figure 10 ASGS 2016 Code reference and
counts

for a full list of codes.
Primary
Spatial
Object

The Primary Spatial Object (PSO) within the ABS Structures is a polygon representing
an individual reporting unit. These polygons are hierarchical with the base unit being
a mesh block. All other areas are constructed from Mesh Blocks.
A mesh block is the smallest geographical area defined and used by the ABS. They
are the building blocks from which all other ABS datasets (ABS Structure and NonABS Structures) are created. The primary intention is that a mesh block represents
30-60 dwellings.
A set of priorities is used in creating individual mesh blocks. These priorities include
such things as ‘rural vs urban’, parcel boundaries, road centrelines, other physical
features, and so on. The full set of priorities can be found here:
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/1270.0.55.001~Jul
y%202016~Main%20Features~Mesh%20Blocks%20(MB)~10012
Note: While the bounds of mesh blocks are created with reference to other features,
these relationships are not captured at the point of creation nor are they maintained
afterwards. As a result, valuable information, that could support the functions of LocI, and improve the quality of Loc-I products is lost. This represents an opportunity for
the future.

Identifiers

All ABS Structure elements are uniquely and persistently identified. These identifiers
are used consistently throughout ABS products.
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Figure 9 ASGS core and non-core structures

Figure 10 ASGS 2016 Code reference and counts
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Production and Maintenance
Data
Sources

The ABS creates and manages the ABS Structures datasets. A range of input
datasets from PSMA Australia, the ABS and other sources representing road
centrelines, suburb boundaries, cadastral boundaries, imagery and more are used
to support creation and management of the datasets.

Processing

The ABS Structures datasets are updated every five (5) years, in line with the
national population census. Given this time frame, many changes can be required in
order to adhere to the goals of each structure. These changes are required due to
the growth and geographical movement of populations.

Identifying,
managing
and
reporting
change

With each product release, the ABS publishes a set of correspondence tables which
indicate the relationship between features from one epoch to the next. For
example, the table “Correspondence, 2011 mesh block to 2016 mesh block” lists
the relationship between each mesh block in the 2011 and the 2016 ASGS data.
This information includes a mapping of identifiers and an indication of the
ratio/percentage of the population of the FROM region being represented in the
TO region. See the table below:

Note: Correspondence tables do not indicate the spatial relationship between mesh
blocks. Rather, they report change in the number of dwellings represented in a
mesh block. Thus, in the example above, between 2011 and 2016, the mesh block
80000730000 has been split into three with 80% of the dwellings now being
represented in 80056481700, 13.8% in 80056481800 and the remaining 6.2%
merged with the dwellings of the previous 80000720000 to form 80056481000.
Note: Spatial change to mesh blocks is NOT necessarily reported. A small change in
the spatial definition of a mesh block may not result in a change to the identifier of
that mesh block. Thus, in the example, 80000740000 is represented in both 2011
and 2016 suggesting no change. However, there is no guarantee that the spatial
bounds of this mesh block has not changed.
Note: Mesh blocks that are ‘retired’ from use do not remain within the product.
They are removed with only the correspondence data to give an indication of the
change. This represents a challenge for Loc-I as, within Loc-I, all features must
persist in some form once created. Importantly identifiers are not reused.
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A.2.1

Australian Hydrological Geospatial Fabric (AHGF)

Product Description
Name

Australian Hydrological
Geospatial Fabric (AHGF)

Owner

Bureau of Meteorology

Description

The AHGF is a register of
Australia’s key hydrological
features (such as rivers, water
bodies, aquifers and
monitoring points) and the
relationships between these
features. It is presented as a
set of related spatial
information products.

Products

The key spatial information
products presented within the
AHGF are:

The AHGF products are
produced through integration
and analysis of a number of
input datasets. These includes
datasets sourced from GA and
the Australian National
University (ANU)

Standards

Product
Nature

12

Surface Cartography - Cartographic
representation of surface
hydrological features
Surface Network - Network
representation of hydrological
features
Surface Catchments - Catchment
boundaries derived from the 9
second Digital Elevation Model
Groundwater Cartography Cartographic representation of
groundwater hydrology features
Hydrology Reporting Catchments Contracted nodes, contracted
catchments and node-link network
Hydrology Reporting Regions Reporting regions based on
aggregations of contracted
catchments.
The AHGF was developed prior to
the existence of national or
international standards for
describing surface water features.
However, the development of
AHGF greatly influenced the
development of the OGC’s
WaterML 2.0: Part 3 – Surface
Water Features Standard12.

https://docs.opengeospatial.org/is/14-111r6/14-111r6.html#BOM2015
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Authority

Part 7 of the Water Act 2007 describes the functions of the Bureau of
Meteorology with respect to Water Information. These functions include
collecting, holding, managing, interpreting and disseminating Australia’s water
information;
Within the Act, ‘water information’ means:
(a) any raw data, or any value added information product, that relates to:
(i) the availability, distribution, quantity, quality, use, trading or
cost of water; or
(ii) water access rights, water delivery rights or irrigation rights; or
(b) any metadata relating to data of a kind referred to in paragraph(a);
and includes contextual information relating to water (such as land
use information, geological information and ecological information).
It is unclear if the AHGF falls under these responsibilities and hence whether the
Bureau of Meteorology has a requirement to maintain it.

Product
Release
Cycle(s)

There is no published product release cycle for the AHGF. The latest version of the
AHGF (V2.1.1) was published in August 2014. Release of Version 3 commenced
through a staged rollout of drainage basins in July 2015 with a proposed
completion date of mid-2017. At writing (April 2019), this process was incomplete
and the V 3.0 datasets marked as ‘beta’. The Bureau has advised verbally that
Version 3.2 will be released before the end of the 2019 calendar year.
Only the Version 2 data is available via web services.

Documentati
on

http://www.bom.gov.au/water/geofabric/documentation.shtml

Product Details
Schema

The schema for each AHGF Product (v2.1.1) is published here:
http://www.bom.gov.au/water/geofabric/documentation.shtml

Semantics

The Bureau of Meteorology has published Data Dictionaries for Version 2.1
products. These are available here:
http://www.bom.gov.au/water/geofabric/documentation.shtml

Primary
Spatial
Object

For the purposes of the Loc-I project, the Primary Spatial Object (PSO) is a polygon
feature within the AHGF Hydrology Reporting Catchments Product known as the
AHGF Contracted Catchment. As the name suggests, this feature represents the
watershed defined by another feature referred to variously within the AHGF
documentation as an AHGF Node or an AHGF Contracted Node.
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An AHGF Contracted Node represents a logical node within the physical stream
network that conforms to a set of business rules defined by the Bureau of
Meteorology. These rules are documented in the AHGF Product Guide.
The ‘contract’ associated with a contracted node (and catchment) is that the
feature it represents is very likely to exist in subsequent versions of the data
regardless of resolution. That is, there is high confidence that the feature exists in
the real world.
Note: Not all of the Australian landmass is covered by contracted catchments.
These areas are designated either:

Identifiers



Non-Flow Area - Small islands or areas of islands where no stream network
can be identified; or



Non-Contracted Areas - areas draining to contracted nodes of low
confidence.

Both the Contracted Catchment and Contracted Node have unique and persistent
identifiers. These are used to connect all products within the AHGF Product suite.

Production and Maintenance
Data Sources

The foundation input data for Geofabric V2.1 included:


Topologically connected surface water hydrology, known as AusHydro
V1.7.2 (AusHydro) based on GA GEODATA TOPO 250K Series 1 (GEODATA
1) and GEODATA TOPO 250 K Series 3 (GEODATA 3).



Drainage enforced Digital Elevation Model (DEM) based on ANU and GA’s
GEODATA 9 Second Digital Elevation Model (DEM-9S) Version 3 (ANU
Fenner School of Environment and Society and GA 2008).



Topologically connected flow direction streamlines, known as ANUDEM
Streams V1.1.2 (ANUDEM Streams) as developed by ANU using ANUDEM1
that were cross-referenced and additionally informed by AusHydro vector
streamlines.



Physically-based stream segment catchments, known as the National
Catchment Boundaries V1.1.4 (NCB), derived from the above mentioned
ANUDEM Streams and the DEM-9S.



Groundwater boundaries derived from the best available digital
groundwater information sourced from Commonwealth, State and
Territory jurisdictions as part of the Interim Ground Water Data (IGWD)
project.

The foundation input data for Geofabric V3.0 includes:
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Topologically connected surface water hydrology, known as AusHydro2
based on best available multi-scale mapped features (1:25,000 –
1:250,000) aggregated and maintained by Geoscience Australia (GA) from
multi-jurisdictional data providers.
Drainage enforced Digital Elevation Model (DEM) based on ANU and GA’s
SRTM 1 second Digital Elevation Model (DEM-1S).
Topologically connected flow direction streamlines, known as DEM
Derived Streams as developed by ANU and GA using ANUDEM1 that were
cross-referenced and additionally informed by AusHydro2 vector
streamlines.
Physically-based stream segment catchments, known as the Catchment
Boundaries Vector, derived from the DEM Derived Streams and the
DEM1S.
Monitoring points as reported by Water providers to the Bureau which are
loaded into Australian Water Resources Information System (AWRIS) and
associated with topologically connected flow direction streamlines.

Processing

Creation of all AHGF products is undertaken by the Bureau of Meteorology. The
processes used are documented in the Data Product Specifications for each
product.

Identifying,
managing
and
reporting
change

As described above, the intention of the contracted nodes and catchments is that
there is high confidence that they exist in the physical world and, therefore, are
likely to persist over time and across AHGF versions.
However, as higher resolution data become available and are used in the
production of new versions of the AHGF, new understanding of the physical
environment is gained. In some cases, this will result in the need to both retire
contracted nodes and catchments. Figure 11 Changes to Contracted Catchments
Between AHGF Versions
provides examples of such changes between versions 2.1.1 and 3.2
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Figure 11 Changes to Contracted Catchments Between AHGF Versions

In the example above, V2.1.1 Contracted Catchments are labelled and outlined in
grey, and V3.1 Contracted Catchments labelled and outlined in red.

V2.1.1 V3.1
105414
105416
105415

105414 same V2.1.1/V3.1 inlet and outlet Contracted Nodes
306287, 306315, 306291
306294, 306274, 306307, 306317, 306326

At present, changes to contracted nodes are advised in the product release notes
associated with each the release. Changes to contracted catchments are not
currently published. However, the Bureau of Meteorology has advised that this
might be necessary with the upcoming release due to a number of required
changes.
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Appendix B: Glossary
ABS - Australian Bureau of Statistic
AGLDWG - Australian Government Linked Data Working Group
AHGF - Australian Hydrological Geospatial Fabric (Geofabric)
ANU - Australian National University
ANUDEM - Australian National University Digital Elevation Model
ANZLIC - (Australian and New Zealand Land Information Council)
ASGS - Australian Statistical Geographic Standard
ASX - Australian Stock Exchange
AWRIS - Australian Water Resources Information System
BLADE - Blade Business Longitudinal Analysis Data Environment
BOM - Bureau of Meteorology
CSIRO - Commonwealth Science and Industrial Research Organisation
DEM - Digital Elevation Model
DIIS - Department of Industry, Innovation, and Science
DIPA - Data Integration Partnerships for Australia
DoAWR - Department of Agriculture and Water Resources (DoAWR)
DTA - Digital Transformation Agency
EDWs - Electronic Data Warehouse(s)
FSDF - Foundation Spatial Data Framework
GA - Geoscience Australia
GIS - Geographic Information System/Geospatial Information System
G-NAF - Geocoded National Address File
HTTP - HyperText Transfer Protocol
ICSM - Inter-Governmental Committee on Survey and Mapping (ICSM)
IGWD - Interim Ground Water Data
Loc-I - Location Integration Capacity
MADIP - Multi-Agency Data Integration Project
NAA - National Archives of Australia
NCB - National Catchment Boundaries
NLI - National Land Information
OGC - Open Geospatial Consortium
ONDC - Office of the National Data Commissioner
PDP - Policy Delivery Plan
PM&C - Prime Minister and Cabinet
PSMA - Public Service Mapping Agency
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PSO - Primary Spatial Object
RDF - Rich Data Format
SIRF - Spatial Identifier Reference Framework
SLA - Spatial Linking Authority
ToR - Terms of Reference
UCD - User Centred Design
URIs - Uniform Resource Identifier
UX - User Experience (Research)
WoAG - Whole of Australian Government
YDYR – Your Data, Your Region
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CONTACT US

FOR FURTHER INFORMATION

t 1300 363 400
+61 3 9545 2176
e csiroenquiries@csiro.au
w www.csiro.au

Land and Water
Paul Box
t +61 2 9325 3122
m +61 406 256 606
e Paul.J.Box@csiro.au
w https://research.csiro.au/ei/

AT CSIRO, WE DO THE
EXTRAORDINARY EVERY DAY
We innovate for tomorrow and help
improve today – for our customers, all
Australians and the world.
Our innovations contribute billions of
dollars to the Australian economy
every year. As the largest patent holder
in the nation, our vast wealth of
intellectual property has led to more
than 150 spin-off companies.
With more than 5,000 experts and a
burning desire to get things done, we are
Australia’s catalyst for innovation.
CSIRO. WE IMAGINE. WE COLLABORATE.
WE INNOVATE.
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