
WP3: GeoSocial

Introducing the IRISS Geosocial Data Integration Service: 

Integrating information on people, places, time, and space.

Integrated Research Infrastructure for Social Science (IRISS) 



22

Acknowledgement of Country

We acknowledge the Traditional Owners of the land on 

which this event is taking place and pay respect to their 

Elders (past and present) and families.



33

Introduction

Motivation

Spatial data and data integration

Service design

Demonstrator



4



55

The Integrated Research Infrastructure for the Social Sciences (IRISS)

§ WP1: Project Management

§ WP2: VASSSAL (Vocabulary Access Service for Social Science in Australia)

§ WP3: GeoSocial 

§ WP4: Demonstrator Projects

§ WP5: SPIRE (Survey Project Integrated Research Environment)

§ WP6: CARDSS (Curation of Australian Research Data in the Social Sciences)

Objective: Address the fragmentation of the Australian social science 

research infrastructure, establishing a new foundation for integrating data, 

analysis and platforms for social science research in Australia.
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GeoSocial: Problem

The researchers want to bring data on people and places together but don’t 

know how to do it and what the issues might be.
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Motivation

The GeoSocial solution allows researchers to link Australia’s largest longitudinal surveys 

with geospatial statistical data derived from the Australian Census of Population and 

Housing. 

Geospatial dataLongitudinal data

Data custodians

Geographical data +
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Opportunities and barriers

Current landscape:
• Fragmented data

• Lacking ‘good’ documentation (particularly concerning technical data/issues)

• (Spatial) data integration demands deep technical and methodological knowledge

Consequences:
• Duplication

• Lack of consistency given the need for individualised approaches; lack of 
reproducibility/scalability

• Time-consuming
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Personas/users

Mid-level user Advanced user 

• Confident with using Python and/or R for 

data wrangling, integration, and analysis

• Good understanding of geospatial data

• Needs to integrate longitudinal and 

geospatial data for analysis

• Supports other social science researchers 

• Confident with understanding and tweaking R scripts

• Experienced in the use of Stata software

• Limited understanding of geospatial data

• Needs to integrate longitudinal and geospatial data for 

analysis

• May consult with researchers to achieve goals

Low skills level  

• Easy access to the data.

• Certainty regarding data meanings.

• Less room for analytic errors.

• Increased data usability and utility to 

untrained users.

• Reduction of the risk of data breaches.
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Preferred language 
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Why R?

• Installation: Easy and fast

• Customizable: Can be easily tailored to 

specific needs

• Community: Active community provides 

libraries and modules that are frequently 

updated and monitored

• Documentation: well-documented and 

strict publishing rules. 

• Cost: 0$!!!
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Requirements: 

• Accessible and usable for Mid-level users and advanced users. 

• Delivered through a code language and executed using a script.

• Clear documentation and examples.

• Follow the standards and procedures established by the data 

custodians of the longitudinal survey.

• Login-free access allows users to discover the service benefits 

quickly.
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Requirements: 

• Design and develop the following FAIR principles for research software

Images from Foster Open Science
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R Library

An R library contains code, 

data, and documentation in a 

standardised collection 

format that can be installed 
by users of R.
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Cross-sectional data

Cross-sectional: Cross-sectional data consists of data on one or more variables 
collected at the same point in time. (Gujarati, 2011)

Examples:

• Population census

• Consumer Expenditure Surveys

• Opinion polls

Time
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Longitudinal Survey data

Examples:

• Household, Income and Labour 
Dynamics in Australia (HILDA)

• Longitudinal Surveys of 
Australian Youth (LSAY)

Longitudinal data (panel data): repeatedly collect data from the same sample over an 
extended period

Time à 
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Survey data

LongitudinalCross-sectional

• Conducted at a given point in time.

• Samples are generated randomly.

• It is difficult for studies to establish a cause-and-effect 

relationship. 

• Cross-sectional study is comparatively cheaper.

• Conducted at various points in time

• High attrition rates

• It can be used to study cause-and-effect 

relationships.

• Minimize the random effects and their associated 

noise. 

• It can take several years and often involves high 

expenses.

Images from QuestionPro
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Longitudinal studies: Australia
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BIAS

Images from Trustmary

https://trustmary.com/fr/sondages/biais-desondage-ce-que-c-est-comment-l-eviter/
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Considerations

Data custodians

Data custodians established certain conditions and procedures 

for accessing their resources. 

• Assess project risk: Mitigate risks in a data integration 

project, assess the level of risk and specify strategies.

• Comply with policy and legislation: Ensure all legislative and 

ethical obligations are met before releasing data. 

• Enter project agreements: Enter formal agreements with 

the nominated integrating authority. 

Source: ABS

https://statisticaldataintegration.abs.gov.au/roles-and-responsibilities/data-custodians
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Considerations

Data custodians

• Safe storage: Ensure that the integrating 

authority can provide safe storage of unit 

record data under the data custodian's 

requirements and data storage policies.

• Safely transmit unit record data: Ensure the 

safe transmission of data to integrating 

authorities, consistent with Australian Privacy 

Principles and the Australian Government 

Protective Security Policy Framework.

Source: ABS

https://statisticaldataintegration.abs.gov.au/roles-and-responsibilities/data-custodians
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Data Enrichment

• Semantic

• Geospatial 

Image from Real Python
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What is spatial data?

Socio-demographicPhysical

Data that have an implicit or explicit association with a location relative to 

Earth
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Why use Geospatial data?

Understand the population

Images from: Author



2626

Why use Geospatial data?

“Everything is related to everything 

else, but near things are more related 

than distant things.”

Images from: GisGeography

Waldo Tobler
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High spatial autocorrelation

Image from: Domain
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Why use Geospatial data?

Source: Hass, Frederik Seeup, and Jamal Jokar 

Arsanjani. "The geography of the COVID-19 

pandemic: A data-driven approach to exploring 

geographical driving forces." International 

Journal of Environmental Research and Public 

Health 18.6 (2021): 2803. 
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Why use Geospatial data?

Images from: ESRI

Geographically Weighted Regression
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Why use Geospatial data?

Image from: Forecast 
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GeoSocial will empower Australia's large cross-disciplinary social research 

community to identify patterns, make predictions, and inform social policy 

using rich integrated GeoSocial data:

o Empower cross-disciplinary social research using rich integrated 

geosocial data

o Inform policy and facilitate social planning across wide-ranging issues 

relating to population health, social well-being and community 

cohesion
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Spatial analysis

Spatial analysis: represents a collection 

of techniques and models that explicitly 

use the spatial referencing of each data 

case. 

Spatial analysis needs to make 

assumptions about or draw on data 

describing spatial relationships or spatial 

interactions between cases. (Chorley, 

1972; Haining 1994). 
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Geodetic System

A geodetic reference system is necessary to assign 

coordinates to points on the Earth's surface. 

Each geographic data will have a unique 

geographic reference associated with it that can 

help locate precisely where it occurs on a map. 

The Geodetic System is an essential tool for 

accurately mapping and understanding our planet.
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World Geodetic System 1984 (WGS84)

Geoid
Ellipsoid

Geoid vs Ellipsoid
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Finding and using spatial data

Raster map: 

• Raster data is stored as a grid of values that 

are rendered on a map as pixels. 

• Each pixel value represents an area on the 

Earth's surface. 

Vector map: 

• Consists of objects described by coordinates 

in a given coordinate system. 

• The vector model uses points and line 

segments to identify locations on the earth. 

Images from: ESRI
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Vectorial map:

Type of elements:

Point: Addresses, locations, points of interest, etc

Lines: streets, freeways, borders, etc.

Polygons: Countries, cities, Cadastre, etc

Advantages: 

- Spatial operations

- Spatial aggregation

- Spatial Join 

Images from: Berkeley
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Spatial operations

Intersection Union Difference

Contour WithinCentroid

Images from: Pysal
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Spatial aggregation

Potential areal data Possible aggregations
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EPSG

Source: Spatial reference

The European Petroleum Survey Group 

(EPSG) created a database of geodetic 

parameters that includes details on ancient 

and modern reference systems, map 

projections, and ellipsoids worldwide.
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EPSG

Source: Spatial reference
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Australia: ABS 

• Australian Standard Geographical Classification (ASGC): 1984-2006

• Australian Statistical Geography Standard (ASGS): 2011 to 2021

Source: ABS

2006 - ASGC 2011 - ASGS

Statical Area Level 4 (106) Statical division (69)

Statical Area Level 3 (351) Statical subdivision (217)

Statical Area Level 2 (2,214) Statical Local area (1426)

Statical Area Level 1 (54,805) Collection district

Mesh Blocks (347,627)

https://www.abs.gov.au/statistics/statistical-geography/frequently-asked-questions


4343Source: Spatial reference
2011 Mesh Block (MB)

2006 Census Collection Districts (CCD)

ASGC vs ASGS
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ABS Structure 2011-2021

Images from: ABS
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Source: ABS

Non-ABS Structure

https://www.abs.gov.au/statistics/statistical-geography/statistical-spatial-framework-ssf/statistical-spatial-framework-guidance-material/ssf-guidance-material-using-geographic-boundaries-and-classifications-statistics
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Concordance/Correspondence

Images from: ABS 
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Population Weighted Grid Correspondences

Images from: ABS 

2016 à SA1 A: 28 / 40 which gives a ratio of 0.7 or 70 per cent.

2016 à SA1 B: 12 / 40 which gives a ratio of 0.3 or 30 per cent.

(40)

(28)

(12)
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Example

Correspondence between Postcode 0870 (2011) to SA3 70201 (2011) 
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Postcode to SA3 example
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Remoteness Areas for Australia 2021
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Quality indicator

The quality indicator categorises the ratio of each concordance into 

one of three values:

• Ratio > 0.9 = accurate conversion of geographic data.

• Acceptable (0.75 - 0.9): Data conversion may vary in quality and 

accuracy, caution is advised.

• Poor (< 0.75): Converted data may not reflect the actual 

characteristics of many geographic regions involved due to 

inaccurate conversion likelihood. Use it with caution.



5252Images from: Metis & Interwork

Geospatial

Spatiotemporal

Temporal

Data integration
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Type of data linkage

Longitudinal data

Geographical data

+

Datasets contain geographic features that may differ 

in their characteristics, units, and scales.
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Type of data linkage
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Methodological Considerations

Causality/Temporary lags Spatial

Images from: BiObserver, Earthdatascience & 52north 
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Considerations

Methodological Considerations

Concordance/Correspondence

Comparison between two spatial 

variables collected in two different 

moments of the time. 

Semantics

Classifications and vocabularies 

change with time and are not in a 

machine-readable format.   
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Considerations

Methodological Considerations

Variable Total Personal Income (weekly) (INCP) 

Source: ABS
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Considerations

Methodological Considerations

Variable Level of Highest Educational Attainment (HEAP)

Source: ABS
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Limitations

• Spatial aggregation: In some cases, it 
is impossible to delve into the 
smallest detail of the problem.

• Measurement error: Data that does 
not correspond to the true values. 

• Assumptions: Assumptions that are 
not entirely realistic. 

• Computing capacity: High 
computational costs.
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Service design

Introduction

Motivation

Spatial data and data integration

Demonstrator
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Design

Source: Interaction Design Foundation
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Geosocial Service Design
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Geosocial Service Design

User: work environment
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Geosocial Service Design
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Mid-level user: User interface 
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Advanced user
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Benefits: 

• Designed to meet the needs of mid to advanced users

• Meet the needs of mid and advanced users

• Interoperable and can connect with other work 

packages

• Does not interfere with data custodian requirements. 

• Transparency 

• High level of personalization
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Demonstrator

Introduction

Motivation

Spatial data and data integration

Service design
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Demonstrator:

Longitudinal Survey: LSAY 2009 Geospatial dataset: Time series profile 2021



LSAY 2009 Non-ABS structure Potential ABS structure TSP linkage TSP 2021 - Census data

Wave 2 Postcode 2011 SA3 2011 SA3 2021 2011

1. Geospatial concordances

2. Data linkage: Home (SA3) with TSP 2021 sociodemographic characteristics (13 – TSP demonstrator)

Left: Wave 2:  2011 

SA3 - 2021 STIDSTD

10102 x

10103 x

10104 x

… …

… …

Rows 14251

Right: TSP 2021

SA3 - 2021
Variable-

x_2011

Variable-

y_2011

Variable-

z_2011
Columns

1 … … … 2299

2 … … … 2299

3 … … … 2299

… … … … 2299

Rows 358 358 358

Wave 2 - TSP 2021 (2011) 

SA3 - 2021 STIDSTD X_ABS_2011 …. Z_ABS_2011 Columns

1 x … … … 2301

2 x … … … 2301

3 x … … … 2301

… … … … … 2301

… … … … … 2301

Rows 14251 14251 14251 14251

3. Data linkage: Home (SA3) + TSP 2021 with LSAY 2009 (filtered by the 

questions associated with the wave) 

Right: Wave 2 - TSP 2021 (2011) 

SA3 - 2021 STIDSTD

X_ABS_20

11
….

Z_ABS_20

11
Columns

1 x … … … 2301

2 x … … … 2301

3 x … … … 2301

… … … … … 2301

… … … … … 2301

Rows 14251 14251 14251 14251

Left: LSAY 2009 – WAVE 2

STIDSTD

X_LSAY_20

11
….

Z_LSAY_20

11
Columns

x … … … 808

x … … … 808

x … … … 808

… … … … 808

… … … … 808

14251 14251 14251 14251

Wave 2 - TSP 2021 (2011) 

STIDSTD SA3 - 2021

Variable-

x_2011
….

Variable_L

SAY_2011
Columns

x 10102 … … … 3108

x 10103 … … … 3108

x 10104 … … … 3108

… … … … … 3108

… … … … … 3108

Rows 14251 14251 14251

4: Output

a) Non-ABS structure to ABS structure b) Concordances
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R Functions
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Parameters:

R Library

R script

R library
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User interface

- Requirements:  Control of all the dependencies and 

requirements that the application needs, such as specific 

versions of programming language run times and other 

software libraries.

- Isolation: Containers give developers the ability to create 

predictable environments that are isolated from other 

applications.

- Agility: Containers accelerated development, improved 

consistency across environments, empowered autonomous 

teams improving productivity and quality.
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7878
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8080
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Next steps

- Consultations/road testing with a broad range of stakeholders 

- Re-engaging with the policy and service agencies that provide and control access 

to various relevant datasets. 

- Collect user training needs, and develop a forward plan for user training and 

community engagement 

- Create a web app that executes the flow to low-skilled users
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WP3: GeoSocial

Thank you

Follow us:@ausiriss

Integrated Research Infrastructure for Social Science 


