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CERTIFICATION OF RESEARCH PLAN

Hub Leader Certification
As the Hub Leader, I certify that:
•

the research projects contained in the Research Plan are linked to the Activity Outcomes
for the Clean Air and Urban Landscapes Hub as outlined in the Funding Agreement;

•

the research projects in the Research Plan address the NESP Research Priorities for
Clean Air and Urban Landscapes Hub;

•

funds are available to meet all approved projects and the additional projects included in
this Research Plan; and

•

this Research Plan was prepared in consultation with the hub steering committee.

Signed:

Hub Leader Name: Peter Rayner
Date: 4/11/2016
Hub Steering Committee Chair Certification
As the steering committee chair, I certify that:
•

this Research Plan was prepared in consultation with the hub steering committee;

•

any issues of concern or matters raised during steering committee meetings or the
Department during its assessment process have been adequately resolved, amended or
incorporated into this Research Plan; and

•

this Research Plan was endorsed by the steering committee on XX date.

Signed:
Hub Steering Committee Chair Name:
DATE:

3

INTRODUCTION
The National Environmental Science Programme
The National Environmental Science Programme (NESP) is a long-term commitment to
support environmental and climate research. The key objective of the NESP is to improve our
understanding of Australia’s environment through collaborative research that delivers
accessible results and informs decision making. The focus of NESP is on practical and applied
research that informs on-ground action and that will yield measurable improvements to the
environment.
The Programme will build on its predecessors - the National Environmental Research Program
and the Australian Climate Change Science Programme – in securing for decision makers the
best available information to support understanding, managing and conserving Australia’s
environment.
The NESP is delivered through multi-disciplinary research Hubs or consortia, hosted by
Australian research institutions.
The NESP seeks to achieve its objective by supporting research that:
•

Is practical and applied and informs on-ground action

•

addresses the needs of the Australian Government and other stakeholders by supporting
and informing evidence-based policy and improving management of the Australian
environment

•

is innovative and internationally recognised

•

enhances Australia’s environmental research capacity

•

is collaborative and builds critical mass by drawing on multiple disciplines, research
institutions and organisations to address challenging research questions

•

produces meaningful results accessible to government, industry and the community

•

includes synthesis and analysis of existing knowledge

•

builds relationships between scientists and policy-makers to encourage collaborative
problem solving on environmental issues.

NESP end-users will be a broad range of stakeholders whose decisions may impact on the
environment, and include the Australian Government, state governments, industry, business,
community groups and Indigenous land managers (or Indigenous Communities).
The intended outcomes of the NESP are:
•

Enhanced understanding of, and capacity to manage and conserve Australia’s
environment.

•

Improved climate and weather information for Australia through a greater understanding of
the drivers of Australia’s climate.

•

Timely research that is used by policy and decision-makers to answer questions and
provide solutions to problems.

•

Research outcomes that are communicated clearly to end-users and the general public,
and stored in a manner that is discoverable and accessible.
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Hub Role
The Commonwealth Government established the Clean Air and Urban Landscapes Hub
(CAUL) of the National Environmental Science Programme (NESP) to undertake "Research to
support environmental quality in our urban areas". This includes research on air quality and air
pollution to improve liveability and environmental quality in urban areas; greening, biodiversity
and ecological improvement of urban landscapes; and incorporation of NESP research into
the development and implementation of on-ground environmental programs. The end-user
focus of the CAUL Hub will include application of NESP research to the development and
implementation of on-ground environmental programs. It will also improve understanding of
how best to increase and integrate green infrastructure and reduce the environmental impact
of buildings and transport to improve air quality, reduce greenhouse emissions, maintain
biodiversity and enhance critical ecosystem services. By connecting scientists, policy makers
and citizens, the CAUL Hub will deliver a strategic, integrated research program to improve
the liveability of Australia’s cities and towns. With this in mind the CAUL Hub has, as detailed
in this research plan, a view to addressing the current and future research needs of policy
makers and practitioners by committing our expertise to known research gaps whilst remaining
flexible to emerging priorities.

Purpose of Research Plan
This Research Plan Version 3 (RP3) has been developed by the Clean Air and Urban
Landscapes Hub, in consultation with the Department of the Environment and Energy and
other key stakeholders.
The purpose of the Research Plan is to outline:
•

the research priorities the Hub is funded to investigate

•

the research projects that will address these priorities

•

how the output of the research will be communicated and brokered to key stakeholders

•

how the impact of the research will be measured

•

how Hubs will work collaboratively within and across Hubs

This Research Plan also provides appropriate detail on the management and governance of
the Hub, including outlining the broader funding profile, key staff and research organisations,
and the risks needing to be monitored to ensure success.
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HUB ADMINISTRATION & GOVERNANCE
Hub Leadership and governance
Hub Leaders
The CAUL Hub is led by Professor Peter Rayner (University of Melbourne), one of Australia’s
premier atmospheric scientists and an internationally recognised leader in the mapping and
monitoring of air pollutants. Deputy Hub Leader is Dr Kirsten Parris (University of Melbourne),
one of Australia’s leading urban ecologists.
Hub Leadership Team
The CAUL Hub Leadership Team is comprised of established and emerging research leaders
with a range of expertise across key themes – urban greening, clean air, liveability, urban
systems, knowledge transfer, practical solutions and IT Data Infrastructure. The Hub
Leadership team is supported by a suite of outstanding investigators within each of the themes
listed above across the five broad research projects. More information on the CAUL Hub
Leadership Team and researchers can be found at www.nespurban.edu.au/people/ while
Figure 6 shows the research themes and projects of the CAUL Hub. These projects are also
summarised in Table 1.
The Clean Air and Urban Landscapes Hub Leadership Team is responsible for:
•

Developing and implementing the Hub’s strategic and research direction and priorities

•

Providing oversight of the reporting requirements, including the annual progress
reports and financial reports, and any other reporting required by the Department

•

Working with the Executive in monitoring and evaluating the impact of the projects
and the Hub as a whole

•

Providing oversight of the Hub’s financials and budgetary allocations

•

Identifying and prioritizing emerging issues

•

Identifying and fostering strategic collaborations with other NESP Hubs

•

Leadership in project ethics and Indigenous engagement protocols to ensure cultural
competency throughout the CAUL program in order to achieve appropriate and
genuine acknowledgement of Indigenous knowledge and partners.

CAUL Hub Executive
The CAUL Hub Executive is coordinated by the Hub Leaders and based at the School of Earth
Sciences at The University of Melbourne (the Administering Organisation). The CAUL Hub
Executive team consists of a Business Manager, Communications Officer and Knowledge
Broker, and is responsible for the management of all administrative and reporting components
of the CAUL Hub. See Figure 1 for the CAUL Hub organisational chart.
Steering Committee
The Hub Steering Committee provides strategic supervision over the Hub’s performance
against its objectives. The roles, responsibilities and membership of the Steering Committee
are outlined in its terms of reference, and include;
6

•

ensuring the alignment of research activity to the policy needs and interest of the
Department and other key stakeholders

•

connecting the Hub’s research questions, activities and outputs to relevant research
activity and policy initiatives outside the Department

•

overseeing the development and implementation of the Research Plan, including the
review and amendment of the Research Plan, as required

•

directing, and endorsing, the development, and delivery of any reporting, monitoring and
evaluation requirements under this agreement

•

review, monitor and guide project performance.

See website for the CAUL Hub Steering Committee members
http://www.nespurban.edu.au/people/#steering
Indigenous Advisory Group
The CAUL Hub Indigenous Advisory Group will provide advice on a range of matters relating
to the Hub’s research and communication and knowledge brokering activities, with respect to
Indigenous Engagement and Participation.
The responsibilities of Indigenous Advisory Group members include:
a. Overseeing the development and implementation of Indigenous engagement, collaboration
and participation in the CAUL Hub Research Plan.
b. Endorsing the evaluation requirements with respect to the IEPS in overall CAUL Hub
reporting.
c. Encourage alignment and coordination of the Hub IEPS with other initiatives including other
NESP Hubs, government, community, industry and the broader scientific community.
See website for the CAUL Hub Indigenous Advisory Group members
http://www.nespurban.edu.au/people/#iag
The Department of the Environment and Energy
The Department of the Environment and Energy has responsibility for managing the National
Environmental Science Programme, including the approval of this Research Plan, assessment
of progress of projects under this Research Plan and payment of any funding associated with
the Hub agreement
Importantly, the Department is the key end user of research under the NESP, and works
closely with the Hub and other key stakeholders in determining and negotiating the delivery of
research under the Research Plan.
The Minister
The Minister for the Department of the Environment and Energy provided approval to fund the
Clean Air and Urban Landscapes Hub and is the sole delegate with authority to approve major
changes to the scope and funding allocation to the Hub. The Minister approved Version 1 of
this Research Plan and will endorse the subsequent annual versions of the Research Plan.
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Figure 1: CAUL Hub Organisational chart
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RESEARCH PRIORITIES
The Clean Air and Urban Landscapes Hub is committed to a body of activity that includes
short and long-term research projects. Each activity year the Department of the Environment
and Energy will work with the Minister, the Hubs and other key stakeholders to identify and
refine research priorities and develop projects that align with these priorities.
This research prioritisation is a rolling process and key milestones in each activity year, like
the Annual Progress Report and submission of the next Research Plan, will inform the
process. The Biennial Programme Evaluation, which will review the impact and success of the
programme, also plays an important role in informing research priorities.
This constant consideration and evaluation of research output and impact will give confidence
in the performance of the Hub and the effectiveness of the programme. It will also provide the
basis for the flexibility needed in the Clean Air and Urban Landscapes Hub to engage in new
themes of research in an adaptive manner, and ensures that the Hubs’ focus is fixed on the
delivery of relevant and practical research.

Broadly, the research priorities of the Clean Air and Urban Landscapes Hub are listed under
two groups.
Group A: Increasing our understanding of the environmental and social impacts of air
pollution in urban and peri-urban areas to inform management actions
1.
Contribute to the design of, and inform the development of, a programme for
monitoring and reducing atmospheric particulate matter levels in Western Sydney.
2.
Identify and prioritise significant sources of air pollution and their impact on the
environment and public health to better target government investment.
3.
Identify key sources of emissions of air pollutants, including sulphur dioxide and
particulate matter, in Australian urban centres and the risks they pose to the environment and
human health. This work should complement the current reviews of the National Environment
Protection (Ambient Air Quality) Measure relating to a) PM standards and b) the standards for
sulphur dioxide, nitrogen dioxide and ozone, as well as other efforts underway to reduce point
source emissions of these pollutants.
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4.
Study levels of sulphur in petrol and the relationship between sulphur levels and
emissions of harmful substances.
5.
Identify features of Australian urban landscapes that influence the impact of air
pollution on humans and the environment (e.g., landform, local climatic conditions, urban
design).
6.
Quantify the co-benefits for air quality, human health, biodiversity and the environment
of measures to reduce greenhouse gas emissions in urban and peri-urban areas. Such
measures could include active transport, improved public transport, increased energy
efficiency of buildings and changes to the urban form.
7.

Study the sources of mercury released into waterways and waste streams in cities.

8.
Study the exposure and risks to the environment and human health of chemicals and
persistent organic pollutants arising in everyday products in the urban environment – from
indoor and outdoor sources, flows and use through to disposal via current urban infrastructure
such as sewers and landfills.
9.
Identify the distribution and concentration of, and human exposure to, newly listed
chemicals under the Stockholm convention in urban environments.
10.
Identify and evaluate effective systems and tools for detecting and managing air
pollution in urban areas, including a focus on monitoring, reporting and forecasting systems,
strategic planning in infrastructure and urban development, and measures to reduce point
source emissions.
11.
Assess existing and identify new information systems and processes needed to
achieve air quality objectives, identify trends and evaluate outcomes.
12.
Support existing and emerging cross-government clean air initiatives such as the
Clean Air Agreement.
Group B: Quantifying the benefits of urban greening for humans and other species in
cities to inform Australian Government policy and programmes, and management
actions by other levels of government, the community and industry
13.
Work with major cities to assess the effectiveness of various current and new
approaches to managing vegetation in urban areas, and how these can be incorporated into
greening plans to maximise positive outcomes for biodiversity, including threatened species,
air and water quality, and human health. These outcomes could include absorption of
atmospheric pollutants, sequestration of carbon, mitigation of the urban heat-island effect,
provision of habitat and landscape connectivity for biodiversity, strengthening of social capital,
and the reconnection of humans with nature in urban areas.
14.
Demonstrate the relative cost effectiveness of different approaches to planting and
managing urban green spaces for air and water quality and human well-being. These
approaches could include the choice of species to be planted, the location and configuration of
plantings, irrigation of plantings with stormwater to improve survival and growth rates and
reduce runoff to local streams, and preservation of upland drainage lines in new developments
to provide green space and a range of environmental and health benefits for residents.
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15.
Prioritise climate adaptation measures for managing the impacts of climate change on
environmental quality and human health in urban areas, such as expanding urban forests and
improving the even distribution of tree cover across our major cities for equity of access.
These two main groupings of the research priorities will be reflected in two major outputs that
will be delivered by the CAUL Hub. These are, for Group A, a Western Sydney Clean Air plan,
which will provide air quality assessment tools, and for Group B Green Cities Blueprints to
measure and track urban green cover in our cities up to 2050. The different project activities
undertaken by the CAUL Hub will all feed into these major outputs as well as producing
project-specific outputs.

Table 1: CAUL Hub Research Projects and Progress on CAUL Hub Research Priorities
Project

Subproject

1

Title
Western Air-Shed and Particulate Study for Sydney (WASPSS)

1.1

Extending air quality measurement/monitoring capacity

1.2

Implementing state-of-the-science air quality modelling

1.3

Exploring measurements and techniques for estimating human exposure

1.4

Clean Air Plan for Western Sydney

2

Data Integration
2.1

Integration of Existing Data

2.2

Facilitating Integration of New Data

2.3

Facilitating use of AURIN data sets and tools

3

Urban Greening for Liveability and Biodiversity
3.1

Quantifying urban green space and tree cover

3.2

Review of the knowledge base

3.3

Understanding the psycho-social dimensions of urban greening

3.4

Assessing the vulnerability of Australian cities’ green infrastructure

3.5

Developing tools that help implement urban greening for multiple benefits

3.6

Development of protocols and methodologies at shared study sites

4

Improved Urban Systems for Liveability
4.1

Transport futures

4.2

Making greening happen in consolidating cities

4.3

Liveability

4.4

Indoor Air Quality

5

The shared urban habitat
5.1

Baselining urban biodiversity

5.2

Bringing nature back into cities

5.3

Developing an integrated urban citizen science program

5.4

Ecology and conservation of native wildlife in cities

11

Research
Priority

Status

1

Ongoing.
Monitoring at various scales is under way and the scope for the "Clean Air Plan" is
under discussion with stake-holders at all levels of government. (subproject 1.4)

2

Ongoing.
Air quality models driven by current inventories have been run and are being tested
against observations. A comparison study will identify the best models then factorial
experiments will identify the most important parts of the inventory. (subproject 1.3)

3

Ongoing.
the research to support this is the same as for priority 2. (subproject 1.2)

4

Not addressed.

5

Ongoing.
One of the studies in Subproject 1.2 concerns the interaction of extreme weather
events, land form and adverse air quality. (subproject 1.2)

6

Ongoing.
Our main target area so far has been transport where the emissions benefits are studied
in subproject 4.1 and other liveability benefits in subproject 4.3. (subprojects 4.1 and
4.3)

7

Not addressed.

8

Ongoing.
Subproject 4.4 is mainly concerned with indoor air quality and the role of various
consumer and household products. (subproject 4.4)

9

Not addressed.
However some of these chemicals will appear in subproject 4.4.

10

Ongoing.
Subproject 1.3 addresses improved monitoring of personal exposure and subproject 1.2
developing various assessment tools. (subproject 1.2 and 1.3)

11

Ongoing.
We have broadened this to consider the interaction of many determinants on urban air
quality, liveability and biodiversity. They are brought together in Project 2, a contribution
to a comprehensive urban data analysis system. (project 2)

12

Met.
At least as far as the NCAA is concerned. Supported via the Clean Air Champions
Programme, submissions around the NCAA and dissemination of the underlying
science. (Comms/KT)

13

Ongoing.
This is the mission of Project 3. (project 3).

14

Ongoing.
This concerns much of project 3, especially subprojects 3.3 and 3.5 as well as
subproject 4.2 (subprojects 3.3, 3.5 and 4.2)

15

Ongoing.
The co-benefits of urban greening, including for climate resilience, are the focus of
subproject 3.5 (subproject 3.5) P13 lower down a ref to subproject 2.2 should be 2.4

There are three currently unaddressed priorities.
4. Study levels of sulphur in petrol and the relationship between sulphur levels and emissions
of harmful substances. It is our belief that this priority is well covered by preexisting work,
mainly from CSIRO. We believe that the nature of the CAUL consortium is better placed to
respond to more integrated problems of air-quality management such as changes in transport
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infrastructure. We do have the modelling tools to assess the impact but believe this would be
adding another data point rather than a significant contribution in its own right.
7. Study the sources of mercury released into waterways and waste streams in cities. We do
not believe the current CAUL consortium is well-placed to respond to this priority. Areas of
environmental toxicology and industrial environmental management would require significant
broadening of the consortium (already spread thin) to match one priority.
9. Identify the distribution and concentration of, and human exposure to, newly listed
chemicals under the Stockholm convention in urban environments. This priority is not explicitly
addressed however the work on indoor air quality in Subproject 4.4 covers exposure to a wide
range of pollutants. We believe the health-driven approach to this study is optimal for
improving outcomes but can address the priority more explicitly in future research plans if
required.

SUMMARY OF CHANGES
In general, planning for CAUL Hub is on a two-year cycle. This is chosen as a balance
between the time taken for significant research and responsiveness to stake-holder needs.
RP2 was a significant change from RP1 since it reflected the stake-holder consultations in
year 1. Indeed most of the hiring of researchers did not occur until year 2, once the first round
of consultations had established project direction. Thus we expect to see much smaller
changes from RP2 to RP3. There are three exceptions:
•

Direct requests for specific research

•

Refinements arising from the research itself

•

Structural changes where a year's research suggests realignment of activities with
projects.

We summarise all significant cases of this below.
** Direct requests
The request to formulate the "Green Cities Blueprints" and "Clean Air Plan for Western
Sydney" came late in the formulation of RP2. While it was possible to point out the relevant
research the two tasks were not reflected in the structure of the document. RP3 reflects these
requests more explicitly as follows:
Subproject 1.4 describes the development of the Clean Air Plan
Subproject 3.1 describes the preparation of a monitoring strategy for urban greening
Subproject 4.2 describes the generation of a policy framework for enhanced urban greening.
There is also explicit response to the evaluation of RP2 by our Indigenous Advisory Group.
These are detailed in the section on Indigenous Engagement and Participation. Finally the
need to strengthen public access to CAUL outputs and data has led to the introduction of
Subproject 2.4 for this task.
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Refinements arising from Research
RP2 contained much work exploring either problem domains or research methods. In several
cases we have been able to refine these and this increased focus is reflected in RP3. We
summarise the important cases
•

Activity 1.1.1: Several locations have been chosen and monitoring has begun

•

Activity 1.3.2: choice of the AIRBEAM instrument means we can move from instrument
testing to deployment

•

Subproject 3.1 and 4.4: Choice of the "Urban Monitor" methodology for green space
mapping means we can move more activity to applying and extending this method than
to examining alternatives.

•

Highlighting the importance of fragrance products for indoor air quality means we can
do more focused research around interventions in this area.

Structural Changes
The evolution of a few research activities over the last year has meant that they would be
continued better in coordination with a different project. These changes to projects are
described below. We stress that in all cases communication among projects is strong so these
changes predominantly affect planning rather than collaboration.
•

Move of high-resolution traffic modelling to Project 1. This work, involving the
combination of agent-based traffic modelling and vehicle emissions was previously in
Project 4.1. In this period it will be tested using the high-resolution air quality
measurements from Project 1.1 so it is best to have its activities planned along with
these measurements. The Metro-scale emissions work necessary for larger-scale air
quality scenarios is now coupled to the new work on commuting times in Project 4.1.

•

Explicit work on visualisation and public data access in Subproject 2.2. This was
previously seen as part of the Comms and dissemination activity but we now see it as
so closely related to the data integration activities of Project 2 that it is explicitly
included

•

Application of green space mapping. There was significant activity around the Perth
case study for green space mapping in Subproject 3.1. The success of this case study
means we can move the activity to a more applied focus in subproject 4.2.

Further detail about these changes are found in the project information sheets in Attachment A
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LIST OF RESEARCH PROJECTS
Below is a list of all current research projects funded under the Clean Air and Urban
Landscapes Hub. For more detail on each specific project, please refer to Attachment A –
Research Projects.
Research Plan – Version 1 & 2 (Approved projects)- Ongoing**
Project
Number

Project Name

Project
Leader

Lead Organisation

Timeframe

1

Western Air-Shed and
Particulate Study for
Sydney

Clare
Murphy

University of Wollongong

3 years
6 months

2

Data Integration

Richard
Sinnott

University of Melbourne

2 years
6 months

On track

3

Urban Greening for
Liveability and
Biodiversity

Nick
Williams

University of Melbourne

2 years
6 months

On track

4

Improved Urban
Systems for Liveability

Jago
Dodson

RMIT University

2 years
6 months

On track

5

The Shared Urban
Habitat

Kirsten
Parris

University of Melbourne
University of Western
Australia

2 years
6 months

On track

Richard
Hobbs

Status
(on
track/delayed)
On track

** Please ensure that completed projects milestones are not deleted from project plans but are marked as
completed

EXPECTED OUTCOMES
The expected outcomes of the NESP are to produce research that:
•

enhances our understanding of Australia’s environment, climate and weather

•

is communicated clearly to relevant stakeholders and the general public

•

is discoverable and accessible

•

informs decision-making and addresses environmental priorities.

Research under the NESP is expected to inform the policy and programme delivery of the
Department of the Environment and Energy. More broadly, it will engage and inform all key
stakeholders with an interest in the outputs of environmental and climate science research,
including state and local governments, business and industry, community groups, Indigenous
land managers (or Indigenous Communities) and education institutions.
Hub Outcomes
The activity on any problem can be grouped into four stages; identify, investigate, plan and
communicate. Outputs arise from the communication phase and outcomes are behaviour
changes we can attribute, at least partly, to these outputs – See Table 2 for a summary of
CAUL Hub Outcomes and Outputs. We need to acknowledge at the outset the limitations of
our scope. Research conducted by the CAUL Hub will provide the evidence base for such
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behaviour change. Sometimes implementation will be easy, since it is an improvement in
current practice, but much of our communication will be into heavily contested policy arenas.
Our knowledge brokering and communication strategy is designed to tailor our input to the
needs of policy makers, to ensure as far as practically possible, implementation of the Hub’s
research.

EXPECTED OUTPUTS
Outputs will be tailored for particular end-users. However, there is also a need to improve the
evidence-base on which decisions or actions are based. This is particularly critical where, as is
commonly the case in urban contexts, many interests and lines of evidence must be
considered together. Thus, there is a clear need to collate and synthesise data from disparate
sources, especially early in the programme. We have dedicated one of our research projects
(Project 2) to building the necessary infrastructure to gather relevant data and ensure its
availability for our ongoing research. We believe the resulting datasets and tools will form an
important part of the legacy of CAUL Hub, as well as being vital for its internal cohesion.
Another major output will be policy advice and strategy to many key stakeholders through the
development of two key plans – the Clean Air Plan for Western Sydney and Green Cities
Blueprints (see Figures 3 and 4).
It is important to recall that NESP funding is listed as category 1 research funding by the
Department of Education. Thus, standard research outputs are also important for the success
of the hub, including published papers and conference presentations.
Finally, we will produce a range of outputs tailored for the general public, because much of the
urban landscape is under private control and the citizens of Australia’s cities have a large
stake in the ongoing state of urban environments. Thus, advice on improving the
environmental status of private space will be another important output.
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Table 2: Expected CAUL Hub Key Outcomes and Outputs 2017-2018
Project 1 – Western air-shed and particulate study for Sydney
• Initial compilation of existing data sets on air pollutants in the Sydney Basin
• First version of statistical emulation tool for assessing policy options
• Open-path instruments to measure integrated trace gas concentrations at approximately
kilometre scales – important for validating model predictions
• An AIR-BOX measurement campaign to better understand drivers of poor air quality in
Sydney
• Policy options for reducing poor air quality events in Western Sydney (derived from models
of alternative development scenarios in the region)
• An assessment of personal exposure to airborne pollutants using personal monitors, and
likely health impacts
Project 2 – Benchmarking clean air and urban landscapes
• A synthesis of existing data on urban air quality, climate, traffic, infrastructure, noise,
liveability, greenspace, vegetation and biodiversity
• A portal for public access to CAUL data in AURIN
Project 3 – Urban greening for liveability and biodiversity
• Action research: a replicated experiment to measure the benefits of different types of urban
greening (e.g., nature strips, street trees, green roofs, green walls, pop-up parks)
• An Urban Greening Benefit Calculator to assess the ecosystem service, biodiversity, human
health and psycho-social benefits of all urban green infrastructure
• A report on the vulnerability of green-space networks in Australian cities to climate change
• A tested methodology for mapping green space in Australian cities
Project 4 – Improved urban systems for liveability
• National models to predict carbon emissions from Australian cities under alternative
planning and transport scenarios, including the mix of active, public and private transport
• Policy recommendations for creating liveable cities, recognising differences within and
between Australian cities
• A liveability performance framework and indices
Project 5 – The shared urban habitat
• Bringing nature back into cities: Experimental reintroductions of native animals and
plants/vegetation communities in suitable locations across Melbourne and Peth
• Cutting-edge citizen science projects on EPBC-listed frogs and flying foxes and beneficial
insects in urban environments, using state-of-the-art tools and protocols (Victoria, NSW,
WA)
• Experimental interventions to increase the diversity of insect pollinators in urban and
suburban habitats (Victoria, NSW, WA)
• Measurements of the psychological benefits of interacting with urban nature (through
volunteering, citizen science, Green Army programs and/or Indigenous cultural activities)
• With the TSR hub – experimental interventions to support populations of growling grass
frog and green and golden bell frog in the face of disease and urban expansion
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Figure 3:

CAUL Hub Key Output—Clean Air Plan for Western Sydney

Figure 4:

CAUL Hub Key Output—Green Cities Blueprints
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COMMUNICATION AND KNOWLEDGE BROKERING
Integral to the success of the NESP in influencing decision-making is the clear and effective
communication and brokerage of research outputs to key stakeholders. The Clean Air and
Urban Landscapes Hub has developed and maintained a Knowledge Brokering and
Communication Strategy that:
•

strongly aligns with this Research Plan

•

describes how the Hub will facilitate knowledge sharing between researchers and endusers

•

includes activities that bring researchers, policy makers and environmental managers
together to facilitate evidence-based decision-making

•

details the research products and promotional material to be developed by the Hub

•

describes how data produced by the Hub will be stored and made accessible to the
general public and

•

identifies the FTE Communications and Knowledge Brokering roles associated with these
activities.

Data Accessibility
The NESP guidelines expect that all information (including research data) produced under the
programme is made publically and freely available on the internet. The Clean Air and Urban
Landscapes Hub recognises the need to promote open access to public sector and publically
funded information.
The primary way of making data publicly accessible will be through Australian Urban Research
Infrastructure Network (AURIN), which will present the range of datasets produced and used
by the CAUL Hub. The CAUL Hub’s protocol will be to publish all research findings in publicly
accessible repositories. However, the status of policy advice must be negotiated, especially if
partners from outside the hub are involved.
In Research Plan V3 we will streamline links between the CAUL Hub web-site and AURIN to
facilitate public access to data.
One important destination for CAUL Hub information is the environmental Research
Infrastructure Network (ERIN). It is widely used within the Department to support decisions
and analysis. We are attempting to automate the feedthrough of CAUL Hub data to ERIN. Also
we are constructing a spatial representation of areas in which the CAUL Hub either has data
or carries out research. This can alert users of ERIN involved in any place-based analysis
about whether the CAUL Hub is likely to be able to inform their work.
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MONITORING & EVALUATION
Monitoring & Evaluation Plan
The Monitoring & Evaluation Plan (M&E Plan) provides the framework through which the
progress and success of the Hub will be measured. It will enable clear performance
assessment via a common set of high level indicators used across the programme, along with
qualitative, narrative based reporting of project progress and impact.
Key Performance Indicators for each NESP Hub will be aligned to a number of key themes.
More detail about the Key Performance Indicators for the CAUL Hub can be found in the
CAUL Hub Monitoring and Evaluation Strategy.

Two important elements of the Monitoring and Evaluation Plan are annual project reporting
and the biennial programme evaluation.
Project and Financial Reporting
Under the terms of the NESP funding agreement, the following reports are required to be
submitted to demonstrate Hub performance and project progress;
•

Annual Progress Report: to be submitted in April of each year and describes, in
quantitative and qualitative terms, the progress of work against the Research Plan.

•

Financial information and Audit: submitted with the Annual Progress Report to show
amongst other matters the budget and actual income and expenditure of the Hub, and in
summary the Other cash contributions and in-kind support.

•

A Final Report: submitted at the conclusion of all Hub activity.

Biennial Evaluation
Under the Portfolio Budget Statements for the Environment Portfolio, the single key
performance indicator for the NESP is biennial qualitative assessments that show
Departmental staff, state governments, business, community groups and others are using
research output from the NESP to inform policy development.
The outcomes and findings of the Biennial Evaluation will inform and direct the future delivery
of the programme, including the research priorities. The biennial review will be used to inform
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the review and evaluation of the NESP after two and four years as requested by the Minister in
making his funding decision for the NESP.
Under the terms of the funding agreement, the Clean Air and Urban Landscapes Hub is
required to participate in any programme evaluations or reviews planned during the life of the
NESP.

COLLABORATION AND PARTNERSHIPS
The NESP encourages a collaborative, multi-disciplinary approach to research. Key to the
success of the Hub is our capacity to foster partnerships across Hubs and with a wide range of
relevant research stakeholders.
The CAUL Hub is comprised of well-connected researchers across four institutions and many
disciplines. As an example, there are shared institutional and researcher-level links with the
Earth System and Climate Change Hub and the Threatened Species Recovery Hub. The
AIRBOX LIEF grant is comprised of 9 partners including UOW and UOM in an integrated
measurement facility for air quality.
Additionally, through the development of the Western Sydney Clean Air Plan and Green Cities
Blueprints (National Framework for Urban Greening and Liveability) – we are collaborating
with many institutions and organisations within and outside of the CAUL Hub. To progress the
Western Sydney Clean Air Plan, the CAUL Hub is working with the Office of Environment and
Heritage NSW, EPA NSW, CSIRO Oceans and Atmosphere Flagship and Bureau of
Meteorology and ANTSO. To realise the National Framework for Urban Greening and
Liveability and other urban greening projects we’re actively collaborating with CSIRO Land
and Water Flagship, CSIRO Data 61, ICLEI - Local Governments for Sustainability, OEH
NSW, 202020 Vision, Greening Australia, Resilient Melbourne, National Green Infrastructure
Network, AILA Living Cities Alliance and a range of state, territory and city government
partners.
The CAUL Hub Indigenous Engagement and Participation Strategy is another project involving
substantial collaboration within and outside the CAUL Hub. The CAUL Hub has established
partnerships with RMIT, University of Melbourne, the Monash Sustainability Institute,
Indigenous Architecture and Design Victoria, ARUP, the City of Melbourne, CSIRO, Tropical
Water Quality Hub and the Northern Australia Environmental Resources Hub to delivery our
key 2015-17 IEPS activities.
Finally, as we developed and delivered on Version 2 of our Research Plan, we relied
considerably on advice provided by stakeholders through a series of workshops between
August 10 and September 3 2015. The input from these 260 individuals across the spectrum
of stakeholders with a role in designing, planning and creating sustainable Australian cities of
the future identified key gaps in knowledge and policy needs of end-users and established
collaborations for current and future research plans. Throughout 2016 many follow up
discussions and meetings were held with key end users to help shape Research Plan Version
3, these are reflected in the Attachment A Project Plans below.
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INDIGENOUS ENGAGEMENT AND PARTICIPATION
The Clean Air and Urban Landscapes Hub is committed to meaningful Indigenous
engagement and collaboration during all phases of the delivery of the NESP. Where relevant,
due consideration will be given to actively involving key Indigenous stakeholders in research
prioritisation, research delivery and, especially, the communication of research outputs. When
this is done, the CAUL Hub will ensure that appropriate academic and cultural support is
provided for Indigenous Australian researchers, as well as appropriate cultural support for the
Indigenous communities that are engaged with. Techniques for doing this include drawing on
the expertise of the Indigenous Units of each partner institution and following their respective
Reconciliation Action Plans, if they exist, and following advice of our Indigenous Advisory
Group. The Hub’s approach to Indigenous engagement is detailed in its Indigenous
Engagement Strategy and Programme of activities. More information on this can be found on
the CAUL Hub website at www.nespurban.edu.au/about/indigenous-engagement-programme.
In summary our IEPS has a Vision and Purpose:
To increase awareness, collaboration and participation of Indigenous Australians in order
to improve the development and uptake of research, business operations and knowledge
and communications activities of the Clean Air and Urban Landscapes NESP Hub.
The CAUL Hub IEP Strategy will form a key element of the research planning process and our
knowledge brokering and communications strategy.
•

For project investors, the IEP Strategy will ensure that CAUL Hub activities are
culturally appropriate, inclusive and have provided opportunities to add Indigenous
Australian knowledge to the research outcomes. It will also ensure existing
Indigenous Australian projects or programmes such as Reconciliation Plans at our
four research institutions are used as guides and added to where possible

•

For project researchers, the IEP Strategy will assist their cultural awareness and
provide opportunities for improvement in their research outputs

•

For research users, the IEP Strategy will enhance research outputs by providing
opportunities for Indigenous Australian knowledge to shape research protocols

•

For public audiences, the IEP Strategy will provide new ways of understanding
Indigenous Australian perspectives of the urban environments

•

For Indigenous Australians, the IEP Strategy will recognise the value of Indigenous
Australian perspectives, give an opportunity for these perspectives to shape our cities
into the future, and will help establish long-term partnerships between Indigenous
Australians and major urban stakeholders.

A major opportunity for CAUL Hub lies in its highly interdisciplinary nature. Integrating an
Indigenous Australian perspective across these different disciplinary areas will be a focus of
the IEP Strategy. We will focus on maximizing participation activities that best align with CAUL
Hub's strategic research plan and are achievable with available resources, specifically:
identifying key Indigenous organisations and people in the cities where our research is
focused, or whose expertise covers our research project areas; personal contact and
workshops with Indigenous stakeholders allowing iterative refinement of research projects in a
respectful and collaborative manner; outreach activities that foster development of long-lasting
public communications such as on-line tools, maps and visualizations. To complement these
activities, we will also access the expertise or existing strategies of CAUL Hub hosts and
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partners, and will employ Indigenous Research Associates to lead the development of specific
Indigenous perspective research programs in Research Plan V3; one program to explore
research projects involving Indigenous perspectives of the built environment (Project 4) has
been funded and another program exploring Indigenous perspectives of biodiversity and
ecology in cities is currently seeking funds (Project 5).
To ensure expectations for the inclusion of Indigenous peoples and or knowledge are
clearly defined, the Indigenous Advisory Group have assessed all research activities against
three levels (categories) of engagement. These categories, described below, are similar to
those used by other NESP Hubs.
Category One.
The definition of a Category One project, is a research project that is anticipated to be
undertaken with direct collaboration with an Indigenous community, organisation, group or
individual. A Category One project will be expected to:
•

Clearly identify how the research will be relevant, co-managed and of benefit to
Indigenous communities and/or organisations.

•

Provide opportunities for Indigenous engagement, employment or skills transfer, and the
sharing of knowledge and the increase of cultural awareness amongst all parties.
Ensure the research is conducted according to the highest ethical standards and
respects Indigenous priorities and values.
Develop a co-managed process for the generated knowledge, data and research results
to be effectively shared, presented and communicated between Indigenous peoples,
communities and organisations.

•
•

Category Two.
The definition of a Category Two project, is a research project that has a field component
within the project, but does not have direct collaboration with an Indigenous community,
organisation, group or individual. A Category Two project will be expected to:
•
•
•
•

Clearly identify how the research will be relevant and of benefit to Indigenous
communities and/or organisations and if not why.
Ensure the research is conducted according to the highest ethical standards and
respects Indigenous priorities and values.
Explore opportunities for Indigenous engagement, employment, skills transfer, sharing
of knowledge and the increase of cultural awareness amongst all parties.
Develop a process for the generated knowledge, data and research results to be
effectively shared and communicated between Indigenous peoples, communities and
organisations.

Category Three.
The definition of a Category Three project, is a research project that is laboratory or desktop
based and does not have direct collaboration with an Indigenous community, organisation,
group or individual. A Category Three project will be expected to:
•

Develop a process for the generated knowledge, data and research results to be
effectively shared and communicated between Indigenous peoples, communities and
organisations.

Under the CAUL Hub IEPS individual project leaders have responsibility for
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•

obtaining necessary training in cultural competency, especially where Category 1 or 2
activities are planned

•

ensuring researchers follow appropriate Indigenous Engagement protocols

•

maintaining relationships with Indigenous Communities through the life of the project

Figure 5 summarises the key activities completed and planned under the CAUL Hub IEPS.
Attachment A includes a summary statement for each project for assessment against the three
categories upon advise by the Indigenous Advisory Group of the CAUL Hub in 2016.
A summary of these assessments is given in Table 2 below.
Table 2: Summary of CAUL Hub IEPS Categories
Project/
Subproject

Title

IEPS
Category

1.1

Extending air quality measurement/monitoring capacity (overall)

3

1.1

Extending air quality measurement/monitoring capacity
(D’harawal Calendar)

1

1.2

Implementing state-of-the-science air quality modelling to assess
particle pollution in Western Sydney

3

1.3

Exploring potential measurement and modelling techniques for
estimating human exposure to airborne pollutants

2-3

1.4

Clean Air Plan for Western Sydney

3

2

Data Integration

3

3.1

Quantifying urban green space and tree cover

2

3.2

Review of the knowledge base

1-2

3.3

Understanding the psycho-social dimensions of urban greening

1

3.4

Assessing vulnerability of green infrastructure to climate change

2

3.5

Developing tools that help implement urban greening

2

3.6

Development of integrated sampling protocols and methodologies
and testing them at shared study sites

2

4

Sustainable Urban Systems (overall)

3

4

Indigenous Research Associate (Urban Sustainability)

1

5.1

Baselining urban biodiversity

1

5.2

Bringing nature back into cities

1

5.3

Developing an integrated urban citizen science program

1-2

5.4

Ecology and conservation of native wildlife in cities

1-3
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Figure 5: CAUL Hub IEPS key activities

25

Figure 6: CAUL Hub Themes and Projects

26

ATTACHMENT A – CLEAN AIR AND URBAN LANDSCAPES HUB
RESEARCH PROJECTS
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Project 1 – Western Air-Shed and Particulate Study for Sydney (WASPSS)

PROJECT 1 – WESTERN AIR-SHED AND PARTICULATE STUDY FOR SYDNEY
(WASPSS)
Project length – 3 years 6 months
Project start date – 01/07/2015
Project end date – 31/12/2018 (if the intended research and proposed collaborations are
successful, we anticipate this project could be extended for a further 2 years; please note that
budget figures have been provided for 2015-2017 only)
Project approval date - 08/01/2016 (RP2)
Project current status – Ongoing
Project Leader – Dr Clare Murphy (Paton-Walsh) (FTE – 20%)
Lead Research Organisation – University of Wollongong
Project leader contact details – clarem@uow.edu.au, ph: 02 4221 5065
Project Summary
This project will provide the tools and evidence to develop a Clean Air Plan for Western
Sydney. Research activities will be focused around four main research aims each with their
own subproject:
(1) Extend air quality measurement/monitoring capacity to support improved
characterisation of air quality.
(2)

Implement and validate state-of-the-science regional air quality modelling to
assess major sources contributing to air pollution.

(3) Evaluate existing methods applied internationally and locally for estimating
human exposure to airborne pollutants.
(4) Develop a Clean Air Plan for Western Sydney
The project will enable policy makers to estimate the benefits of different mitigation
strategies to the future air quality in Western Sydney.
Indigenous Engagement and Participation
Summary of IEP Categories assigned:
Overall, Project 1 was assigned IEP category 3, but one task in Subproject 1.1 was assigned
IEP category 1 and one task in Subproject 1.3 was assigned IEP category 2.
Subprojects 1.1 and 1.2 (air quality measurements and modelling) were assigned IEP
category 3, whilst subproject 1.3 (exposure estimates and health) was assigned IEP category
2-3, with the suggestion that Indigenous groups are encouraged to take part in any citizen
science aspect that might develop. Particular attention will be given to understanding the
cultural basis and community ownership of the knowledge generated in such citizen science
research.
Subproject 1.4 was assigned IEP Category 3.
Notes:
•

We are hoping to find an expert or experts in the D'harawal calendar for a paid
consultancy and co-authorship of a scientific paper on the seasonal cycles in air quality,
using a more suitable definition of local seasons than provided by the European calendar.
Community ownership of the Indigenous Knowledge Practices underlying this research,
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•

•

and co-authorship of the research outcomes will be important for this activity. Developing
this potential collaboration will be a priority for 2017.
We are planning Indigenous participation in the use of low-cost PM2.5 monitors via the
“ASSETS” Indigenous high school work experience program.
We will continue to look for opportunities to increase Indigenous participation in this
research, for instance via the advertisement of Indigenous research internships at the
University of Wollongong.

Summary of changes since previous Research Plan
The high-resolution traffic modelling work involving the combination of agent-based traffic
modelling and vehicle emissions has moved to Project 1 from Project 4.1. In this period it will
be tested using the high-resolution air quality measurements from Project 1.1 so it is best to
have its activities planned along with these measurements. Beyond this there has been a
refinement of specific tasks and milestones with a further emphasis on linking air quality and
health outcomes and in defining case study policy scenarios in order to inform the Clean Air
Plan for Western Sydney. The generation of a Clean Air Plan for Western Sydney is now an
explicit output for this Project.
Problem Statements
Problem
The negative health impacts of airborne particulates on urban populations are now well
established. Whilst the air quality in Australian cities is generally very good compared to many
other parts of the world, Sydney experiences occasional poor air quality events that expose
the population to heightened health risks. Health effects are also known to occur at air
pollution concentrations that are within national air quality standards, meaning that health
benefits can be realised through improving air quality even in regions with relatively low
pollution levels. The population within the Sydney basin is predicted to grow by ~ 20% in the
next decade, increasing both the local sources of pollution and the population exposed.
How Research Addresses Problem
The Western Air-Shed and Particulate Study for Sydney (WASPSS) project will contribute to
the understanding of poor air-quality events within Western Sydney, by conducting targeted
measurement campaigns which can supplement information from on-going air quality
monitoring stations, to address specific knowledge gaps. To predict spatial air pollution
patterns and identify the best policies to reduce particulate matter, we need to apply robust
and verified air quality modelling capability to identify areas of greatest potential health impact
and to evaluate the outcomes of potential mitigation strategies. The project will build on
existing modelling expertise and develop an ensemble approach that can be validated using
new and existing atmospheric measurements.
These validated models will then be used to better estimate individual exposure to air
pollutants and for sensitivity studies to assess the impact of different policy decisions and
infrastructure development scenarios.
There have been substantial efforts in the past five years to better characterise the sources of
particulate pollution in the Sydney basin and surrounding areas, and to establish robust air
quality modelling capabilities as well as quantify health effects of exposure to air pollution.
This work has been led by the NSW Office of Environment and Heritage (OEH), NSW
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Environment Protection Authority (NSW EPA), the Commonwealth Scientific and Industrial
Research Organisation (CSIRO), Australian Nuclear Science and Technology Organisation
(ANSTO) plus Universities, including the University of Wollongong. CAUL Hub will work in
partnership with these and other collaborating organisations, to build a greater understanding
of the drivers of poor air quality and health outcomes in the Western Sydney region and
beyond.
The approach plans to deliver advice on the best policy choices for improved air quality
outcomes in Western Sydney. It is also applicable more broadly to other cities.
The success of this project is contingent on the continuation of the collaboration established
within our multi- organisational research team, that includes Hub member organisations and
OEH, CSIRO, ANSTO and NHMRC Centre for Air quality and health Research and evaluation
(CAR). The project is on track to build air quality measurement capacity and modelling
expertise within the Australian atmospheric science community, with significant co-investment
already pledged from many key stake-holders including OEH, CSIRO and ANSTO
Alignment with NESP Research Priorities
Whilst this project will at least partially address a number of NESP research priorities
including 2, 3, 5, 10 and 12, it responds most directly to research priority 1): “Contribute to
the design of, and inform the development of, a programme for monitoring and reducing
atmospheric particulate matter levels in Western Sydney.” The project will use Western
Sydney as a case study to improve our understanding of drivers of poor air quality in the
urban environment, and hence will help address research priority 2: “Identify and prioritise
significant sources of air pollution and their impact on the environment and public health to
better target government investment.” This will provide a more comprehensive basis for
policies aimed at reducing exposure to airborne particulates and other pollutants, thereby
helping the Government achieve the objectives of the National Clean Air Agreement.
The project will assist the formulation of evidence-based policies to reduce particle pollution
by identifying sources of particle and precursor pollutant emissions and quantifying the
contribution of such sources to air pollution exposures and health impacts. It addresses the
high priority research need of Western Sydney air pollution.
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Research
Description of research
Subproject 1.1: extending air quality measurement/monitoring capacity
In this project we will significantly develop our measurement capacity in collaboration with our
research partners OEH, CSIRO and ANSTO. We will extend the measurements available to
evaluate air quality and test our air quality models via a number of complementary research
activities outlined below. We will assess the variability of PM2.5 in Sydney, including
assessing seasonal variability using local Indigenous seasons (the D'harawal calendar).
Activity 1.1.1: Targeted Air Quality Measurements/Monitoring in Western Sydney (UOW CAC,
OEH, ANSTO)
We will continue to conduct targeted measurement campaigns, which supplement
information from on-going air quality monitoring stations in Western Sydney. In 2017,
measurements of PM10, PM2.5, O3, NOX and CO involving similar instrumentation to
permanent air quality monitoring stations will continue at the site established at Auburn.
This work will be supplemented by spatial mapping campaigns, where we will use lowercost instruments to map out variability in PM2.5 over short timescales to produce a
snapshot of air-quality variability. We envisage that this aspect of the work will include
Indigenous participation via the “ASSETS” Indigenous high school work experience
program. Possible issues to target include:
• spatial mapping aimed at determining drop of in PM2.5 with distance from major road
corridors
• spatial mapping of wood-smoke in a Sydney residential area

To provide the best measurements for model validation it is ideal for measurements to
match the spatial resolution achieved by air quality models. Towards this goal, we are
installing open-path instruments at the site in Auburn with the spectrometer located
alongside the other instrumentation and the mirrors located approximately half a kilometre
away on the roof of Cumberland City Council. The paperwork for insurance, OH & S
compliance and legal agreements are now finally completed and the installation is due to
go ahead in October. This will allow us to measure integrated trace gas concentrations
over long paths at scales more appropriate to testing models.
Equally important for constraining air quality models is a measure of the ventilation of
the planetary boundary layer. To this end we will install a radon detector (ANSTO) into
the OEH “supersite” for air quality measurements at Chullora. Radon measurements will
improve our modelling of the meteorological conditions most likely to accompany poor
air quality and help us evaluate local sources and their trapping in the atmosphere.

Activity 1.1.2: Bridging the Scales in Aerosol Measurements (UOW CAC, CSIRO, UoM)
Emerging satellite technology can play a cost effective role in monitoring various
pollutants in real time and at high resolution over large areas. This data can provide much
information to the public and policy makers but the data must be integrated with local
measurements. To test the feasibility of using satellite data to help map the spatial
distribution of aerosols at ground-level we will install a UV-visible spectrometer into OEH’s
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supersite at Chullora that can switch rapidly between Direct-Sun Differential Optical
Absorption Spectroscopy (DS-DOAS) and Multi-AXis Differential Optical Absorption
Spectroscopy (MAX-DOAS). The DS-DOAS provides a total column measurement of
Aerosol Optical Depth (similar to that provided by satellite sensors such as MODIS), whilst
MAX-DOAS provides a measure of aerosol optical scattering in different altitudes within
the boundary layer. When coupled with the OEH in-situ measurements of PM10 and
PM2.5 and publicly available satellite AOD data this provides a rich dataset to explore.
The spectrometer has been ordered and should be installed before the end of the year.
Activity 1.1.3: Improving our Understanding of the Impact of Vegetation on Air Quality (UOW
CAC; CSIRO)
Direct emissions are not the only source of particles in the atmosphere; they can also form
from chemical reactions of other pollutants. These are termed secondary aerosols. The
importance of biogenic volatile organic compound (VOC) emissions as precursors for
secondary aerosols has been highlighted by previous studies such as the Sydney Particle
Study (2013) undertaken by CSIRO on behalf of OEH, which showed that up to 70% of
the organic matter comprised secondary organic particles formed from precursors
released by biogenic sources.
This activity aims to consolidate the knowledge gained from previous studies, identify
short-falls in our ability to simulate the processes involved in secondary organic aerosol
formation and identify the best strategies to address knowledge gaps in this area.
In 2017 we will conduct measurement of VOCs from the OEH air quality monitoring station
at Oakdale. We will use a borrowed Proton transfer reaction mass-spectrometer (PTRMS) and additional instrumentation on a campaign basis.
Activity 1.1.4: Major measurement campaign involving AIRBOX (UOW CAC; CSIRO, ANSTO
and other AIR-BOX partners)
CAUL Hub will support a major measurement campaign in Sydney (at Macquarie
University) to aid better understanding of the drivers of poor air quality in Sydney by
leveraging our involvement in AIR-BOX. AIR-BOX stands for “Atmospheric integrated
research on burdens and oxidative capacity” and is a new mobile facility being built in a
shipping container for the Australian atmospheric community via an ARC “LIEF” grant, led
by Prof Peter Rayner. Target aims may include:
•

Quantify the contribution of secondary organic aerosol from biogenic and
anthropogenic sources to Western Sydney by fusing real-time aerosol chemical
speciation data with state-of-the art chemical transport modelling

•

Understand the role of nitrogen and sulfur chemistry in the formation of new particles in
Western Sydney.

•

Determination of the fraction of PM2.5 that results from exhaust and non-exhaust
sources (& from petrol versus diesel). Macquarie University is located close to M2 and
makes an ideal site for these measurements due to significant on-site support
available.
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Subproject 1.2: Implementing state-of-the-science air quality modelling to assess
particle pollution in Western Sydney
It is now well understood that, given the limitations of any particular air quality model, more
reliable results are achieved with an ensemble of models. This subproject hence draws on
the heritage of several groups to advance the reliability of modelling current and future air
quality for Western Sydney. These ensembles should not be combined blindly but rather
informed by the ability of each model to simulate available data. Thus this subproject
depends heavily on subproject 1.
CSIRO and OEH have collaborated over several years to develop and improve
photochemical ozone and secondary particle modelling for air quality applications within
NSW. CCAM-CTM modelling of the NSW Greater Metropolitan Region (including the
Sydney metropolitan area) is currently being implemented by OEH and CSIRO to
characterise air quality, evaluate major source contributions to ambient particle and ozone
pollution and assess health benefits of mitigation measures. This is being undertaken as
part of OEH’s Sydney Air Quality Study.
OEH and University of Wollongong are collaborating on a project to establish model
verification protocols and popular open community meteorological and air quality models
for application in NSW. This work aims to ensure more rigorous verification of model
results, to support ensemble modelling and build additional modelling capacity in NSW. In
parallel the University of Melbourne has developed modelling capacity with both WRFChem and CMAQ.
We have built a team consisting of CAUL Hub partners, NSW OEH, NSW EPA and
CSIRO, which leverages the unique capabilities of each group. Together we will
continue to explore the results of the modelling intercomparison study to identify future
improvements in the models. We will use the optimized ensemble to test the impact of
different policy decisions and development scenarios.
Activity 1.2.1: Developing an Australian domain of the GEOS-Chem chemical transport
model (UOW CAC)
In this research activity we will develop an Australian domain of the GEOS-Chem
chemical transport model, with resolution over Australia of ~25km x 25km.
This will characterize the interaction of Western Sydney with the larger Australian
domain, needed for both evaluation and modelling. This is important because of
the occurrence of adverse air quality events that are caused by polluted air being
transported into the urban airshed.
Activity 1.2.2: Improving air quality modelling tools (UoM, OEH, UOW CAC,
UOW SMART,CSIRO)
We will continue our research on agent based modelling for high spatial and
temporal traffic predictions that could yield great advances in our ability to model
vehicle emissions within a city.
Travel dairy of the population is constructed based on demographics attributes using
various travel survey datasets. The microtraffic simulator reproduces the actual
travelling of each trip within the travel diary. Each individual in the model is an agent
who can make dynamic routing decisions based on the perceived local traffic
conditions and its time spent for the trip. The simulation can be fine-tuned to allow
for only a proportion of the agents make such routing decisions. The remaining
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agents will be using the predefined (e.g. shortest) paths, reflecting the cognitive
inertia of people, i.e. their inclination to stick to the same route. (Note that this work
was in Project 4 in RP2).
We will continue our work to test and improve our ensemble of air quality models, by
testing against existing and new air quality observations. We will explore the results
from the model intercomparison study and use this information to refine our models
and determine the existing uncertainties in the system.
By comparing the different models to each other and to the measurements from
these campaigns, we will identify the strengths and weaknesses of each model in
predicting atmospheric composition in the NSW Greater Metropolitan Region. We will
use the results of the comparison to inform future measurement strategies and model
development. We expect to publish three or four papers describing the scientific
outcomes of the model ensemble intercomparison exercise. We will test these highresolution emissions estimates against high-resolution air quality measurements
from Subproject 1.3. We will also study the feasibility of upscaling these emission
estimates to metro-scale."
Activity 1.2.3: Identify and model the impact of policy options (and future scenarios)
that address particle pollution in Western Sydney (OEH, UoM, UOW SMART)
In order to study the impact of different policy options for reducing particulate matter in
Western Sydney, we first must model the likely impact of feasible policies on emissions
of aerosols and their precursors in the Sydney basin, taking future population
projections into consideration. In this research activity we will identify a number of future
scenarios of traffic and transport flow in Sydney combined with potential policy options
and mitigation strategies that are particularly beneficial to Western Sydney. We will use
the knowledge developed through Activity 1.2.2 to model the changes in emissions of
particulates and key pollutants involved in secondary aerosol formations that are likely
to occur if the policy is implemented. We will explore the impact on future air quality
projections of technically achievable policy goals such as:
1.

Emission standards for off road spark ignition and diesel engines

2.

Stringent standards for residential wood heaters

3.

National fuel efficiency standards and how these affect motor vehicle

emissions in order to provide recommendations to policy makers.
If resources allow, we will use scenario modelling from Project 4 on possible
development options in Western Sydney to estimate changes in the emissions that
would result from different development scenarios. We could explore some likely future
scenarios e.g. we could model the scenario that all existing coal power stations are
replaced by gas or alternative sources at the end of their predicted lifetime.
(This activity will be done in consultation with our research partners at OEH, and the
NSW EPA and other relevant government agencies).
Activity 1.2.4: Efficient assessment tool for policy makers. (UoM, OEH, CSIRO)
Air quality policy requires balancing many interests and options. Each time a new
option is proposed, policy makers must wait until an expensive set of model runs is
performed to evaluate it. Recent development of statistical emulation techniques
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makes it possible to pre- package a broad range of emission possibilities into an
efficient desktop tool. This will allow policy-makers to explore options much more
freely while maintaining a strong scientific basis. The input is a series of model runs
from the optimised model ensemble developed in activity 1.2.2 with important emission
categories and their potential interactions. The tool is in development and once
complete and tested will allow a policy maker to vary each emission separately or in
combination to evaluate the impact on air quality.
Subproject 1.3: Exploring potential measurement and modelling techniques for
estimating human exposure to airborne pollutants
The ideal scale for measurements and modelling of air pollution is at the individual
exposure level, since this is where the health impacts occur. This subproject responds to
a natural community concern that modelling and measurement should capture what is
actually happening to them. The techniques for measuring and modelling exposure
levels for individuals are developing rapidly and the meaningful integration of such
measurements into models is an important task with immediate applications. In this
subproject we will seek to extend the air quality modelling capabilities down to the level
of predicting individual human exposure, and couple this with a measurement campaign
that deploys a range of personal monitors to measure exposure levels to air pollutants in
Western Sydney.
Activity 1.3.1: Estimate Exposure Levels from Air Quality Models and Link to Health Outcomes
(UWA, CSIRO, UoM, OEH)
Having explored the available technologies in the early stages of the project, in 2017
we will develop a satellite –based land-use regression (LUR) model for PM2.5 exposure
with a focus on NSW. We will also use Bayesian methods to combine spatial and
temporal air pollution models to improve our estimates of exposure across NSW since
2006. We will undertake analyses of the relationship between PM2.5 exposure and
health outcomes, first exploring all cause and cardio-vascular disease mortality using
the 45 and up cohort study. This work will be done in collaboration with health
researchers at the Centre for Air quality and health Research and evaluation,
Woolcock Institute, University of Sydney and UNSW, UQ and UWA. Researchers at the
Universities of Sydney and NSW are currently investigating health impacts of air pollution
through the 45 and up study and this work will enhance the exposure estimates. This also
links to activity 1.2.2.
Activity 1.3.2: Measure individual exposure to airborne pollutants using personal monitors
(UoM)
After characterisation of the performance of the AIRBEAM personal PM2.5 exposure
monitors in the smoke chamber in Werribee in 2016, we will design and carry out a
measurement campaign that deploys the AIRBEAMS for spatial mapping. We will use
this prototype data to help inform the design of a citizen science project and seek the
necessary ethics approval and volunteers to make such a project a reality. We realise
that significant education may be required to help the public interpret such
measurements, but stress that, as such technology is becoming available, this
engagement/education activity will be required regardless of any use by CAUL Hub.
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Subproject 1.4: Clean Air Plan for Western Sydney
This subproject will synthesise the work on ambient air quality in Sydney from other
parts of Project 1 and the work on indoor air quality from Project 4 to formulate a Clean
Air Plan for Western Sydney. This plan will take account of the large body of existing
work on this topic, most importantly the draft Clean Air Plan for New South Wales. It
also draws on the community and stake-holder consultations in 2015 and will revisit
these as the plan is developed.
The Plan will, as far as possible, be comprehensive. Thus it will draw on the work on
personal exposure to quantify which parts of daily life contribute most to exposure. It will
also consider recent developments in the epidemiology of air quality which move
beyond the idea of thresholds.
Activity 1.4.1: Initial scoping and remit
This activity will synthesise recent findings on the relationship between health and air
quality to inform the scope of the Plan. It will produce a scoping document addressing
two key questions: Which pollutants have the largest impact on health and what
aspects of exposure matter, e.g. acute vs chronic.
Activity 1.4.2: Explore exposure profile from personal pollution monitors
This activity will synthesise recent findings on the relationship between health and air
quality to inform the scope of the Plan. It will produce a scoping document addressing
two key questions: Which pollutants have the largest impact on health and what
aspects of exposure matter, e.g. acute vs chronic.
Activity 1.4.3: Prepare sensitivity calculations for emissions reduction
The two previous activities will enable us to estimate which aspects of air quality are
most important for health. Translating these into policy requires us to calculate how
optimally to reduce emissions to improve these aspects. This is a well-tested method
in air quality modelling known as adjoint sensitivity analysis. As part of the modelling
developments in subproject 1.2 we are implementing a model with this capability. We
will test this adjoint capability during 2017 although we are unlikely to have the
exposure data to perform practical calculations until 2018.
Links with other projects and hubs
Substantial benefits will be achieved by linking to the research in Project 4, so that relevant
planning related policy options for Western Sydney can be considered in greater detail.
WASPSS links in with Project 3 “Urban Greening for Liveability” because of the complex
impacts of urban greening on air quality. While more trees may help remove PM from the
atmosphere they will release more biogenic volatile organic compounds, and thus potentially
increase ozone concentrations and secondary aerosol formation. An understanding of these
biogenic emissions is one area where additional research activities will benefit the aims of
both projects. WASPSS also links with project 2, since the benchmarking data in project 2
will be useful for the delivery of the research described here and will help with links between
projects. This project also links to the Earth System and Climate Change NESP hub since we
will need outputs from their climate change simulations as inputs for future scenario
modelling.
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Related research
The NSW Office of Environment and Heritage (OEH) and Environmental Protection Authority
(EPA) have been collaborating with CSIRO, ANSTO and several universities over the last
few years to work towards a better understanding of the drivers of poor air quality events
within the Sydney basin and surrounds. This includes new projects such as Sydney Air
Quality Study, which is being scoped by OEH to characterise past, current and future air
quality, evaluate source contributions to ambient pollution and exposure, and assess
potential policy interventions for the greater Sydney region. Given their extensive ongoing
research and expertise, the best approach for CAUL Hub is to continue to work together as a
team, which includes these organisations.
Expected Outcomes
Outcomes
Outcomes
•

Meaningful, exposure-based goals for particulate levels in Western Sydney.

•

Options for optimal policies (packages of policies) to reach these goals

•

Improved air quality modelling and assessment tools

•

Clean Air Plan for Western Sydney

Specific management or policy outcomes
The outcomes of this project will provide better knowledge and tools to inform the most cost
effective policies to reduce population exposure to particulates within Western Sydney, and
an understanding of new capabilities for atmospheric composition measurements over
model-relevant spatial scales. The project will inform management on any future
requirements for further monitoring of particulate matter in Western Sydney.
Value
Ultimately this project will inform the management of air quality within Sydney and Australia
more generally. Health impact studies will allow for cost-benefit analysis to determine the
most effective strategies for improving air quality outcomes. Policy makers will need to
implement those strategies for actual environmental gains to be made.
Planned Outputs
Outputs expected from Year 3 activities include:
1. Finalised QA/QC data from air quality measurement campaigns in the Sydney
Basin
2. First policy scenarios run on model ensemble/ statistical emulation tool to assess
policy options
3. Peer-reviewed journal article(s) on the ensemble air quality modelling
intercomparison exercise in the NSW Greater metropolitan region
4. Peer-reviewed journal article(s) on air quality observations in the NSW Greater
metropolitan region
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5. Report(s) and/or peer-reviewed journal article(s) detailing advances made on
estimating individual exposure to atmospheric pollutants in the Sydney basin.
Please note that all digital outputs from Project 1 will be passed to Project 2, which
will then provide these to end-users as an integrated package. Non-digital outputs
(reports, graphics, publications etc.) will be curated and made available through the
CAUL Hub website as part of the KT/Comms strategy. These outputs will also be
made available to the Department of the Environment and Energy. Long-term
curation of such outputs is supported by the data policy of The University of
Melbourne.
It is hoped that the Indigenous engagement and participation within this project will
lead to good training opportunities and career development opportunities for the
individuals directly engaged in the project and will raise the profile of Indigenous
knowledge more broadly in the local community and the international scientific
community.
Knowledge Brokering and communication
A knowledge brokering and communication plan has been developed incorporating the
following aspects:
• Results from the research will be communicated to the scientific community via
refereed publications and presentations to scientific conferences (including the
following annual conferences: the Atmospheric Chemistry and Composition
Observations and Modelling conference and the Australian New Zealand Aerosol
Assembly, as well as international conferences when appropriate).
• Relevant research conclusions will be presented to key stakeholders via relevant
means such as the Clean Air Society of Australia and New Zealand (CASANZ)
newsletter and conferences.
• Aspects of the research that are of general interest will be communicated to the public
via newspapers and website updates with a minimum of two articles per year.
• Aspects of the research that rely on and incorporate Indigenous knowledge will be
communicated back to the contacts established with the local Indigenous community
Data and Information Management
The CAUL Hub has a uniform approach to the management and accessibility of data and
information. Subject to agreements with data providers, all data produced by the CAUL Hub will
be made publicly available. The primary means by which this will happen will be through the
AURIN portal. All numerical data will be provided to Project 2 and thence to ERIN. The
statistical emulation tool for policy options will be provided as a public, on-line tool reachable
from the CAUL Hub web-site. All journal publications will be made publicly and freely available
within 12 months either in open access journals or on accessible repositories. These
repositories will be linked from the CAUL Hub web-site. Other outputs of the CAUL Hub will be
made available on the CAUL Hub website and in publication repositories of the partner
institutions.
Further details about the approach that will be taken by the CAUL Hub to Data and Information
Management can be found within the Project 2 description.
The person responsible for ensuring that the data and information products arising from this
project are made freely and openly accessible is project leader Clare Murphy
Email Address: clarem@uow.edu.au
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Phone Number: 02 4221 5065
Expected datasets to be generated in 2017 include:
• Atmospheric composition data from Air Quality measurements in Auburn
• High temporal and spatial resolution PM2.5 data from near-road sampling in Randwick
and Casula
• Detailed atmospheric composition data from the AIRBOX campaign.
• Volatile organic compounds data and associated species from the biogenics campaign.
• Extensive air quality modelling data from the modelling intercomparison exercise.
• Exposure estimates for PM2.5 from the LUR modelling exercise.
Location of Research
The air quality measurement program will all take place at various locations in Sydney, with
some measurement technology development work being undertaken at the University of
Wollongong. Air Quality modelling research will be take place at most of the partner institutes
(the University of Melbourne, OEH, CSIRO and the University of Wollongong), with the land
use regression modelling work taking place at the University of Western Australia. The other
aspects of the exposure estimates work will take place at the University of Melbourne.
Indigenous Consultation and Engagement
Indigenous participation is planned for the campaign of spatial mapping of PM2.5 in Western
Sydney via research internship(s) and involvement in the ASSETS program for Indigenous
high school students in work experience in science related work places. Indigenous expertise
is being sought in knowledge of the D'harawal calendar in order to assess air quality seasonal
variability for the traditional seasons of the year, leading to paid consultancy and coauthorship. As with all other projects, Project 1 will be subject to ongoing review by CAUL
Hub's Indigenous Advisory Group.
Inclusions (in scope)
The project includes all data and information collected as part of research activities and
measurement campaigns. It also includes all modelling tools and techniques developed
during the project’s lifetime.
Exclusions (out of scope)
This project will not implement policy to reduce particulate matter within Western Sydney. This
is the remit of NSW state government, the Commonwealth government in terms of national
standard setting, and local councils in cases where local government has responsibility for
managing sources. The project will not contribute to the monitoring of air quality in Western
Sydney beyond the end of the project’s duration. This project’s success is reliant on the
ongoing collaboration of the NSW stakeholders, who hold the existing expertise in this
research area and its application to policy outcomes. The project has attracted significant coinvestment from the NSW OEH and CSIRO such that all partners will continue to work
together towards the best outcomes.
Project Keywords
Air Quality, Particulates, Sydney, Measurements, Atmospheric modelling
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PROJECT 2 – DATA INTEGRATION
Project length – 2 years and 6 months
Project start date – 01/07/2015
Project end date – 31/12/2018
Project approval date - 08/01/2016 (RP2)
Project current status – Ongoing
Project Leader – Professor Richard Sinnott (FTE – 10%)
Lead Research Organisation – The University of Melbourne
Project Leader contact details – rsinnott@unimelb.edu.au ph: 03 9035 4531
Project Summary
This project focuses on bringing extensive amounts of definitive data on the urban landscape
into a single web-based research environment to support the other CAUL Hub Projects. This
enables researchers and the community to combine many datasets about their city/cities of
interest to understand the relationships among different elements of the city with specific focus
on air quality and the impact of air quality and urban greening on health, quality of life and
biodiversity. The project supports the generation of indices and benchmarks for the rest of the
CAUL Hub.
Indigenous Engagement and Participation
Summary of IEP Categories assigned: The project is assigned an overall category of 3. Thus
we will adhere to the overall CAUL Hub strategy to ensure that knowledge is effectively shared
among relevant Indigenous stakeholders. We note that new research opportunities could be
added in liaison with the development of an Indigenous lead research agenda by Project 4 and
Project 3 (TBC) Indigenous Research Associate.

Summary of changes since previous Research Plan
The main change made to this project in year 3 is the inclusion of an subproject to improve
public access to CAUL Hub data. This has become possible with the launch of the CAUL Hub
web-site during year 2 and with the use of mapping capability in AURIN.
Problem Statements
Problem
Cities are disparately governed, monitored and researched. Consequently, data about cities
are dispersed and heterogeneous. Thus it is hard for either researchers or communities at
large to form an integrated view of their function. This is especially so with air quality and data
related to air quality and the impact of air quality.
Solution
Gather, as far as possible, data into a single platform. The platform should be flexible and
allow complex analyses and visualization. The Australian Urban Research Infrastructure
Network (AURIN) meets these criteria. AURIN has already been extended with a range of data
sets of key need to CAUL Hub from the definitive agencies.
Problem
Many organisations are unaware or unskilled in providing the metadata and formats to make
their data available.
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Solution
Provide a series of training modules and events to train and facilitate organisations and
researchers in this process.

Alignment with NESP Research Priorities
Project 2 provides services to many of the other projects and so follows their alignment.
However, its legacy of an integrated digital description of the urban environment specifically
responds to priorities 5, 10 and 11.
Research
Description of research
Background
This project focuses on capturing the current knowledge of data and information on the state
of clean air and urban landscapes across Australia, and in supporting the ongoing data
demands of the CAUL Hub. Initially, a cornerstone of these activities was to obtain consensus
on core data sets and geospatial focus areas that will inform and ultimately shape the CAUL
Hub project. In some cases these were targeted to particular situational settings whilst in
others they were at a state or national scale. The work necessarily involves contributions from
both the technical team within AURIN and domain specialists from the other projects. In
general, Project 2 contains the more technical tasks (such as interfacing new measuring
devices for air quality to a centralized database) while domain specialists (e.g., ecologists,
urban planners, specialists in population health and/or urban greening) will use their existing
relationships and expertise to coordinate datasets relevant to their project.
Understanding the Clean Air and Urban Landscapes Hub Data Environment
The CAUL Hub seeks to establish capabilities to underpin government decisions and policies
on clean air and urban landscapes. At the heart of this is transparency of scientific process
and access to and use of definitive (i.e., the most complete and up-to-date) data from major
government and related data agencies. Many of the data sets and resources that are required
to support this activity are highly distributed and heterogeneous, or in many cases simply do
not exist and have to be created. The role of Project 2 is to make these data available through
a common web-based platform so that 1) they can be accessed and integrated and 2)
knowledge gaps can be identified. As the project evolves we shall systematically extend the
definitive data sets for Australia.
AURIN not only hosts the technical capability to ingest new datasets, but it already covers a
great deal of data relevant to the CAUL Hub. At present, almost 2000 data sets from 70 major
organisations have been made available through AURIN. One important consideration is that
the data that AURIN makes available is regarded as “definitive”. That is, the data are typically
from the agency (federal or State) or companies that have the best data.
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Sub-projects
The work of Project 2 can be divided into four subprojects
1. Integration of existing data
2. Facilitating acquisition of new data
3. Facilitating use of AURIN data sets and tools
4. Facilitating public access to CAUL Hub data
These are described below.
Sub-project 2.1: Integration of Existing Data
In undertaking the initial CAUL Hub data identification activity, a key factor is to build on
existing state of the art knowledge. In some cases this is already well-integrated nationally but
for others the data is held by state or local governments. Work has begun to integrate air
quality data, which will support the suggested National Air Quality Data Service as part of the
proposed National Clean Air Agreement. This involves discussions with those holding the data
and other national agencies such as the Bureau of Meteorology to ensure work is not
duplicated. Where possible the focus will be to identify national resources, however it may be
the case that the work is only initially possible at the State or regional level. It is important that
this is seen not just as a cataloguing exercise, but rather it is a systematic review of what we
currently know and subsequently need to improve. Thus databases that are continually
updated and allow fine-grained/localised analysis are more likely to be relevant than older
historical snapshots of aggregated data that have not been formally substantiated.

Sub-project 2.2: Facilitating Integration of New Data
The CAUL Hub generates a great deal of new data, both extensions of existing data and some
classes of data new to Australia such as personal pollution exposure data. It is cost and time
efficient if researchers can incorporate data themselves since they best understand the
necessary quality control and documentation.
Making data available, discoverable and interoperable is not part of most researchers' skill set
yet it is vital for the success of the CAUL Hub and for interdisciplinary research in general.
Project 2 will leverage the considerable experience of AURIN staff in researcher training. It will
prepare a series of training modules to be offered as part of the regular CAUL Hub meetings.
This will ensure that current and new CAUL Hub staff can take best advantage of the shared
capabilities of AURIN.
In supporting the CAUL Hub, the next challenges for data integration are related to big data
capabilities. That is, the infrastructure needs to deal with large volumes of high velocity data.
Figure 7 shows the real-time data processing of all traffic data across Victoria (based on
180Gb of SCATS traffic data sets from VicRoads). This work was undertaken on the NeCTAR
Research Cloud through a platform supporting a distributed database technology (Hadoop
Distributed File System) with querying and indexing through Apache Spark, with geospatial
capabilities through GeoMesa and Accumulo. More details on the platform is provided in S.
Wu, L. Morandini, R.O. Sinnott, SMASH: A Cloud-based Architecture for Big Data Processing
and Visualization of Traffic Data, IEEE International Conference on Data Science and Data
Intensive Systems, Sydney, Australia, December 2015.
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Figure 7: Processing and Visualisation of SCATS data (92m vehicles) 2008 (left) and 2014 (109m
vehicles) (right).

As illustrated, the CAUL Hub platform tackles many of the major challenges facing the
research communities represented by project 1, 3, 4 and 5 both in terms of accessing and
integrating diverse “definitive” data, as well as including and processing project-created data
sets.
Sub-project 2.3: Facilitating use of AURIN data sets and tools
This subproject supports the research environment for all other projects by facilitating the use
of AURIN. AURIN currently provides over 100 analytical tools in a web-based environment –
many of which can/will be used to support the activities of projects 1, 3, 4 and 5. Such
capabilities are already available in the platform and widely used and tested. It is highly likely
that refinements of these tools will be required to tackle the specific needs and demands of the
CAUL Hub.
AURIN allows data to be uploaded and downloaded and used, compared, analysed and
integrated with other data sets that are available. Ensuring that all CAUL Hub collaborators are
able to use these systems to their full potential will be a key part of the training of project 2.
It is also the case that many CAUL Hub researchers have identified that they require
programmatic access to AURIN/CAUL Hub data sets through their own desktop tools, e.g.
ArcGIS, QGIS. To support this, the AURIN platform is currently being extended to offer an
open API where researchers will be able to access data directly (outside of the existing webbased portal). This can be also used by developers of mobile applications, e.g. for citizen
science applications (subprojects 1.3 and 5.3). The API is being developed as part of AURIN
and the task of this subproject is to support the API development and ensure it meets the
CAUL Hub’s needs.
The open and accessible nature of the platform is key to the success of the CAUL Hub and the
future of AURIN. Any academic in Australia can access/use all of the data within the AURIN
environment since the portal itself has been deployed within the Australian Access Federation
(www.aaf.edu.au). Non-academics are able to access and use the systems also, provided an
account for them is established through the AAF Virtual Home Organisation.
Project 2 is also tasked with ensuring that CAUL Hub data is widely accessible. To this end,
relationships have been established with the Australian National Data Service (ANDS) to
ensure that CAUL Hub data is discoverable and accessible. The project has established
protocols to ensure a smooth transition from data discovery and acquisition through quality
control and assurance to curation and dissemination. Work is also ongoing through an
Australian Research Council, Linkage Infrastructure Equipment and Facilities, Linked Data
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PolicyHub Stage II: Urban & Regional Planning & Communications to integrate AURIN (and
hence the CAUL Hub) data with research publications.
Sub-project 2.4 Facilitating public access and use of CAUL Hub data
The AURIN platform is predominantly a research tool. In particular it must manage the
disparate licensing and security requirements of its many data sets. Its capabilities, especially
when combined with the CAUL Hub web-site, can also improve public access to urban data.
This subproject will combine the CAUL Hub web site, the AURIN data portal and AURIN
mapping portal to build a public gateway to CAUL Hub data.

Links with other projects and hubs
The close interaction between Project 2 and other projects is essential for the CAUL Hub. The
project will directly leverage and extend AURIN for this purpose. Most activities will involve
part of the infrastructure team of Project 2 working with a domain specialist from another
project. Links with other hubs are less clear since they have their own data infrastructure.
Links will be made by domain specialists as necessary. The CAUL Hub is already in
discussion with other parts of the National Collaborative Research Infrastructure Strategy such
as the Australian National Data Service to ensure that CAUL Hub data are integrated into the
wider research community.
Related research
AURIN's contribution to the CAUL Hub is very deliberately an augmentation of its existing role.
This allows the CAUL Hub to leverage the large investment already made in AURIN (over
$32m). There are a large number of new datasets that will be added to AURIN under the
CAUL Hub auspices and (still under discussion) some functionality for enabling community
outreach.
Expected Outcomes
Outcomes
1. An enhanced, integrated data set on Australia's cities
2. Functionality to ingest a wider range of real time data
3. A variety of management or policy outcomes
4. Improve public access to data on urban environments
Specific management or policy outcomes
Many of the tools developed for policy makers will be housed within AURIN so we see Project
2 as enabling improved policy formation
Value
As an enabling project, P2 must be measured mostly by the value it adds to other projects. If
we choose to use it as a platform for community engagement then its value can be measured
in the normal ways of number of hits, downloads etc.
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Planned Outputs
We plan a large catalogue of new datasets. This task will be somewhat opportunistic (since we
are still discovering new datasets) and much of it will be driven by requests from the other
projects. Other planned outputs are training modules for CAUL Hub participants, a portal for
public access to CAUL Hub data in AURIN and, potentially, some software for community
access to data.
Knowledge Brokering and communication
Project 2 supports the Knowledge Brokering and Communications strategy throughout the
CAUL Hub. However, we have developed explicit milestones for preparation of material for
end users and wider dissemination. Project 2 staff constructed the CAUL Hub website and
developed the content management solution used by the CAUL Hub office staff, ensuring that
the data flow from other projects to the website is clear and that the website is capable of
presenting these data in a suitable format to CAUL Hub’s various end-users, including the
general public.
Data and Information Management
There are two aspects to this activity, curation and visibility. Curation is assured by the support
of the University of Melbourne infrastructure services. Visibility is assured by discussions
(already commenced) with the Australian National Data Service (ANDS) on making CAUL Hub
research projects metadata available through ANDS. This work has already commenced. It is
noted that the actual data (not metadata!) is accessible through the AURIN portal
(https://portal.aurin.org.au) and through a programmatic API that is under development. This
API provides users with the ability to access the data through desktop tools, e.g. ArcGIS,
qGIS. The challenge here is that many of the AURIN data sets have license restrictions. At
present over 100 data sets are available (programmatically) through the API.
All journal publications will be made publicly and freely available within 12 months either in
open access journals or on accessible repositories. Links to these repositories will be placed
on the CAUL Hub web-site: www.nespurban.edu.au.
The person responsible for ensuring that the data and information products arising from this
project are made freely and openly accessible is project leader Richard Sinnott
Email Address: rsinnott@unimelb.edu.au
Phone Number: 04 3596 4844
Indigenous Consultation and Engagement
As part of the overall IEPS we are developing a research protocol which includes matters of
data access and required sensitivities. This will include data curated and presented by P2.
Inclusions (in scope)
Project 2 is concerned with aspects of the data infrastructure. Actual analysis is left to the
other research projects. However, we expect that the boundary to be somewhat porous.
Exclusions (out of scope)
There are no relevant exclusions

45

Project 2 – Data Integration

Project Keywords
data integration, platform, interoperable, metadata
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PROJECT 3 – URBAN GREENING FOR LIVEABILITY AND BIODIVERSITY
Project length – 2 years and 6 months
Project start date – 01/07/2015
Project end date – 30/06/2017 (Note: if the intended research and proposed collaborations are
successful, this project could be extended for a further 3 years)
Project approval date - 08/01/2016 (RP2)
Project current status – Ongoing
Project Leader – Dr Nicholas Williams (FTE – 20%)
Lead Research Organisation – University of Melbourne
Project leader contact details: - nsw@unimelb.edu.au ph: 03 9035 6850
Project Summary
Green cities are healthier and more pleasant places to live, for people and other organisms.
This project will develop protocols to map the current state of Australia's urban green spaces
and vegetation help set realistic goals for increasing various types of urban greening in the
future and develop the methods to meet and assess these goals.
Indigenous Engagement and Participation

Summary of IEP Categories assigned:
3.1 Quantifying urban green space and tree cover

Category 2

3.2 Review of the knowledge base

Category 1-2

3.3 Understanding the psycho-social dimensions of urban greening

Category 1

3.4 Assessing the vulnerability of green infrastructure to climate change

Category 2

3.5 Developing tools that communicate, quantify and help implement urban greening for
multiple benefits
Category 2
3.6 Development of integrated sampling protocols and methodologies and testing them at
shared study sites
Category 2
In response to the IAG useful feedback we will seek to work with Indigenous groups to explore
the concept of indigenous trees in urban forests and what this may mean as we adapt the
urban forest to climate change (Sub-project 3.4). We have also identified opportunities for
Indigenous researchers to work with the subproject 3.3 team to better understand Indigenous
stories of urban landscapes across historical events. This could focus on one of our likely
shared study sites in western Melbourne.

Summary of changes since previous Research Plan
Sub-project 3.1 has been refined to test the applicability of the mapping method developed in
RP2 to a variety of applications and explore its integration with additional remote sensing tools
and datasets
Sub-project 3.7 has been removed as it is now integrated into subprojects 3.3, 3.5 and 3.6
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Sub-project 3.6 now has greater emphasis on the development of integrated sampling
protocols and methodologies that can be used at multiple sites rather than development of a
network of shared study sites as the anticipated funds for this were not forthcoming.
Problem Statements
Problem
Urban green spaces contribute a myriad of ecosystem services such as ameliorating the urban
heat island effect, reducing peaks in stormwater runoff, absorbing air pollution, providing
habitat for biodiversity and reducing energy used for cooling and heating. Furthermore,
exposure to nature and urban green spaces deliver a range of human well-being benefits
including increased activity and reduced real and perceived stress which can contribute to
improved mental and physical health outcomes. Due to these benefits there is growing
enthusiasm for urban greening in cities around the world and an associated interest from
planning and landscape practitioners in understanding the best ways to incorporate and
maintain vegetation in cities. Despite this there are a number of technical and social barriers to
increasing the quantity and quality of urban green space. These include urban climates and
environmental conditions difficult for plant growth, community attitudes and perceptions that
policy makers may not understand, lack of data to inform urban greening extent, quality and
distribution targets and the absence of a mechanism or tool to achieve these.

How Research Addresses Problem
The project will:
• Develop methodologies to quantify the current cover, distribution and quality of urban
greenery in selected Australian cities and how this has changed over time which will
inform urban greening targets;
• Assess the vulnerability of Australian cities’ green infrastructure to climate change
which will inform urban greening policy and planting recommendations;
• Better understand a diverse range of urban residents attitudes to and preferences for
urban greening leading to more socially accepted and therefore effective urban
greening policies and plans
• Develop an audit tool that will quantify the multiple values of different quality urban
greenery, allowing a thorough economic valuation of investment in urban greening.
Research the best strategies to implement urban greening to increase the ecosystem
function and social co-benefits of greening Australian urban landscapes.
Alignment with NESP Research Priorities
Project 3 directly address NESP Research Priorities 13, 14, 15. The research program is
discovering the underpinning knowledge required needed to inform urban greening programs.
In particular Research Plan 3 builds on RP2 to better understand:
- the effects of climate change on urban forests and what we can do to adapt urban green
spaces
- How different groups of people respond to different urban greening projects
We are also developing the methods and tools required to design and implement cost effective
urban greening plans. These include mapping protocols to assess and track changes in the
amount of vegetation in Australian cities, standard methodological protocols that can be used
to assess the effectiveness of urban greening at multiple scales and a Green Space Benefits
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Calculator that will quantify and communicate the multiple benefits of urban greening allow
more informed decision making and resource allocation.
Sub-project 3.1– Quantifying urban green space and tree cover
This research follows subproject 3.1 work completed in RP2 which developed a green space
mapping protocol (Milestone 10), explored available datasets and methods and mapped the
urban green space at the metropolitan scale in a demonstration project using Perth, WA
(Milestone 14).
Continuation of the testing and application of these new methods at the metropolitan scale will
be undertaken in alignment with Project 4.2 (see project 4.2 for the specific research plan and
next steps).
Sub-project 3.1 will continue our development of a feasible and scalable method for mapping
urban green space. In Phase 1 we will assess the utility of the chosen technique to
demonstrate how selected attributes of urban green space, chosen because of the benefits
they provide (subproject 3.2), can be identified. To do this we will explore, using GIS, the
integration of the technique with remote sensing methods, different spatial datasets and land
use frameworks. This work will necessarily utilise and apply the typology developed in 3.2
(Milestone 10) and align with the identified benefits and thresholds of attributes (where
available). Furthermore, our examination of the potential applications of the measuring
methods is an essential preparatory step for the development of the Urban Greening Benefit
Calculator (Sub-project 3.5). Led by Amati, the research team (Bull, Livesley, Hurley, Williams,
Hooper, Saunders, Phelan) will critique the application of the technique and identify strengths
and limitations. Outputs will include one scientific manuscript describing the process.
In Phase 2, where data gaps and or limitations of the method are identified in the above
process, we will explore the potential of other techniques (such as LIDAR, thermal imaging
and field collected, geo-referenced tree species data) as well as other images (e.g. Nearmap)
and sampling methodologies (e.g. iTree) to assess the utility of integrating multiple data
sources. Where possible, quantitative testing and comparison between methods and metrics
will be undertaken in selected locations (dependant on data availability and resources).
A specific focus of 3.1 is to recognise and respond to the different requirements of mapping
and measuring urban green space at the sub metropolitan scale. For example, mapping and
monitoring of urban greening is needed at a precinct scale, street scale and within parks to
assess the impact of urban greening projects such as revegetation and impacts (e.g. changes
in council planning schemes). In contrast to the focus on metropolitan and national
comparable measurement in the aligned work outlined in project 4.2, here in 3.1 the focus is
on the additional needs and the development and testing methods to monitor and assess
urban greening attributes at smaller scale and with attention to finer grain details. This
research will underpin and be used by other research projects outlined across project 3
(specifically the testing of interventions at shared study sites 3.6) as well as have practical
application to external stakeholders such as state and local governments, conservation and
landscape architects and industry. In addition it will provide additional detail and information for
the 202020 Vision.

3.2 Review of the knowledge base
A well-established body of research demonstrates that visual and physical access to
vegetated environments is associated with a range of social and psychological benefits
49

Project 3 – Urban Greening for Liveability and Biodiversity

including improved aesthetic enjoyment, improved mood, attention and self-reported wellbeing. There is also some evidence that increased urban greening may be linked with broader
improvements in health and physical activity, connectedness and concern for nature, as well
as reduced social isolation, crime and aggression. While evidence is growing, there are many
gaps in knowledge that reduce the usefulness of this research for policy implementation.
Likewise there has been much recent research examining the ecosystem service benefits of
urban green infrastructure but this needs to be reviewed and synthesised to inform research in
this project and avoid duplication.
We have reviewed the national and international published and grey literature and identified
evidence based relationships between urban greening and a range of ecosystem service,
human mental and physical health and psycho-social metrics. We have done this with a view
to identifying particular attributes of urban greening with relationships to the benefits urban
greening provides (e.g. shade has a relationship with cooling) and the thresholds below which
these benefits are not adequately provided and to understand how they vary with urban
context (e.g. inner middle and outer suburbs). The review is informing the development of a
unifying green space typology and multidisciplinary conceptual framework and tools to
communicate and quantify the co-benefits of urban greening (subproject 3.5) and ultimately
the setting of evidenced-based urban greening targets. Crucially, it will also identify critical
knowledge gaps that the CAUL Hub and other research programs can answer in future years.
In 2017 we will also review national and international policies that aim to increase the quantity
and quality of urban greenery at a site level such as Seattle’s Green Factor and Singapore’s
Green Plot Ratio and assess how a similar tool could work in Australian cities. Learnings from
these reviews will inform the development of an urban greening audit tool – see subproject 3.5
3.3 Understanding the psycho-social dimensions of urban greening
Little is known about how effectively different kinds of urban green space with varying
vegetation and biodiversity support psycho-social benefits. Much of the research has been
based on simplistic comparisons of built and more natural environments and proximal access
to these areas, often using visual surrogates (such as photographs) rather than actual
environments. Very few studies have considered how specific characteristics of urban
greening - particularly those relevant to planning and management decisions - influence
psycho-social benefits. Landscape managers must make critical decisions about the plant
types, biodiversity, complexity and amenity features of public open space with very limited
resources and budget. Urban planners must make decisions about the size and proximity of
both public and private areas that influence access to greenspace. Designers and developers
also have opportunities to consider what forms of greening might be integrated into small
urban spaces such as buildings (for example in the form of green roofs or walls). In each of
these cases, decision makers must act in the absence of guidance on how different attributes,
quality or types of urban greening impact on communities for whom they plan across different
urban environments. Second, while research is now emerging from a wide range of national
contexts, there is limited understanding of how pre-existing psychological factors (i.e. traits,
capacities, stress), and social factors shape the relationships between people and urban
greening. There is some evidence that social and community characteristics, as well as
individual psychological factors shape people’s experience of natural environments in different
ways. Researchers have recently refocused on nature experiences as a transaction between a
person and their environment, and so, have begun to consider the other kinds of differences
between people that may shape this experience (i.e. knowledge, background experiences,
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psychological and social capital). Different communities and individuals may prefer and benefit
differentially from different forms of urban greening, yet there is little understanding of the
nature of these relationships.
A key priority for this project is to better understand how different urban green spaces may
influence different kinds of psycho-social and health outcomes and how different people
experience benefits. The subproject will be guided by the following questions:
1. What are the psycho-social benefits of urban green space?
2. How do different qualities/types of urban greening influence psycho-social benefits of green
space?
3. How do pre-existing psychological or socio-cultural factors such as socio-economic status
and cultural background shape the psycho-social benefits of green space?
This research will be undertaken in late 2016 and 2017 through qualitative interviews and
quantitative social surveys of populations of interest at the shared study sites – see subproject
3.6 -. Results will also be used to develop an urban greening benefit calculator– see
subproject 3.5 Contingent on funding there is potential to include a project led by an
Indigenous student to consider telling the story of the land and people across historical events.

3.4 Assessing the vulnerability of Australian cities’ green infrastructure to climate
change
The vulnerability of Australian cities’ green infrastructure networks to climate change will be
investigated by assessing the risk of extended drought and rising temperatures to urban green
space and tree populations and by exploring innovative ways to use and manage water in
urban landscapes to mitigate climate change impacts. This will produce tangible improvement
in the efficient use of water and the better management of climate risk to urban green
infrastructure. To date we have, or we will in the next year::
•
•
•

Collate urban tree inventories
Build climate envelope models of current and potential street tree populations which
will inform urban forest tree selection to build increased resilience to changed climates,
collect species selection and plant performance data from urban greening interventions
where water availability has been manipulated (e.g. novel water sensitive urban design
treatments).

Results will inform a review of urban planting and revegetation protocols to determine how
environmental change such as climate change is incorporated into species selection and
green space planning guidelines that will contribute to the Green Cities Blueprints. To progress
this in February 2017 we will host a national workshop for researchers and selected
practitioners to explore the implications of our street tree climate envelope modelling results
This will develop future collaborative research directions and explore how we can mitigate the
effects of climate change on the urban forest through integrated water management. In 2017
we will also communicate the results of this subproject widely through multiple modes
including publications and events.
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3.5 Developing tools that communicate, quantify and help implement urban greening for
multiple benefits
Effective implementation and evaluation of successful urban green infrastructure is an
inherently transdisciplinary pursuit requiring expertise from disciplines as diverse as landscape
architecture and design, horticulture, ecology, engineering, health and social sciences.
However, to date studies of the impact of urban greening initiatives have been largely
restricted to discipline silos. Studies investigating the factors, mechanisms, and qualities of
urban green spaces that are most influential in their ability to deliver the co-benefits of urban
greening are lacking. This may lead to reduced appreciation of the interactions and feedback
loops (positive and negative) associated with urban greening and ultimately an under
estimation of the value of investing in green infrastructure. In this subproject we will seek to
elucidate the best strategies to increase, and spatially and temporally optimise the co-benefits
of urban greening.
CAUL Hub researchers have previously developed a Public Open Space Desktop Auditing
Tool (POSDAT), to assess the quality of parks as it relates to human physical health
outcomes. A long-term aim is to extend POSDAT so that it can also assesses both the
environmental and psycho-social ecosystem service benefits of all urban green infrastructure,
not just parks, but this will requires considerable research and development resources.
Stakeholders however require immediate guidance as to the type and attributes of green
infrastructure to implement to achieve the benefits they value.
This subproject will work towards the development of a comprehensive Urban Greening
Benefit Calculator that will assess the value of urban greening by quantifying five main
domains of ecosystems services and associated benefits/outcomes; 1) human wellbeing (inc.
physical and mental health, social cohesion, and cultural benefits); 2) biodiversity
conservation; 3) climatic amelioration; 4) air quality; and 5) storm water management. This will
be done by developing evidenced based indices that reflect the different characteristics of
green infrastructure with documented relationships to the various benefits it provides. It is
anticipated that different indices will be developed to capture ecosystem services, and that
these can be combined to provide an overall value with weighting reflecting the purpose of the
green infrastructure i.e. remnant vegetation will be weighted towards biodiversity habitat.
However we will also provide evidence based qualitative guidance frameworks and practice
notes to assist stakeholders implement fit-for-purpose green infrastructure.
Key steps in the development of Urban Greening Benefit Calculator include:
1. Review national and international practice and research to identify examples of similar
Urban Greening Benefit Calculators that aim to quantify the different values or benefits
urban green spaces. These will be critically assessed and their applicability to an
Australian context determined.
2. Development of a multidisciplinary conceptual framework that explicitly integrates the
many benefits of urban green space. This will identify the synergies and conflicts
between the factors, mechanisms, and qualities of urban green spaces that provide
different benefits. It will be developed via literature synthesis and CAUL Hub
researcher and stakeholder workshops and site visits. We will focus on five main
groups of benefits/outcomes; 1), human wellbeing (inc. physical and mental health,
social cohesion, and cultural benefits), 2), biodiversity conservation, 3), climatic
amelioration, 4), air quality and 5), storm water management. The development work
will be informed by reviews of literature including those undertaken within 3.2.
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3. Adapting the preferred benefit calculator for the Australian context and parameterising
it using local data obtained through a systematic review (subproject 3.2). Alternatively
if no suitable international models are available we could develop our own quantitative
tool from POSDAT but this would require substantial additional resources.
4. Testing the Urban Greening Benefit Calculator using a variety of case studies, such as
at the shared study sites (subproject 3.6) or realistic scenarios.
We will develop prioritisation frameworks at different scales for achievable increases in urban
greening that provide large benefits. Spatial prioritisation to optimise the benefits of urban
greening will be undertaken post-2017 in conjunction with Project 4 using data on how the
benefits of urban greening vary with location and demographics collected in all CAUL Hub
projects.
This subproject will have a strong focus on implementation to support the practical application
of research outcomes at both local government and community levels; this is currently a large
research-practice gap. The process of quantifying the co-benefits of urban greening,
specifically in relation to health outcomes, will be clearly documented and will result in the
production of clear process guidelines and support tools. The production of such material aims
to assist project stakeholders (e.g. local government, NGOs, community-based organisations,
private organisations) to adapt and utilise the quantification method in their own settings and
specific contexts so as to better understand and incorporate co-benefits in planning and
practice.

3.6 Development of integrated sampling protocols and methodologies and testing them
at shared study sites
Sub-project 3.5 requires the quantification of the multiple benefits of urban greening at the
same sites and in comparison to similar places where greening has not occurred. To achieve
this we aim to establish shared urban greening study sites experimental sites that will become
vital research infrastructure for the CAUL Hub and other institutions investigating the impacts
of urban greening such as CSIRO.
Establishing shared study sites that take advantage of stakeholders urban greening projects
will allow CAUL Hub (and other) researchers to quantify the multiple benefits of urban
greening. To do this we need to develop a set of standardised sampling protocols and
methods that can be implemented at varying spatial and temporal scales and then tested and
used at different urban greening projects. It will be important to assess social, environmental
and biodiversity status prior to urban greening interventions, and then to follow them through
and after the greening impact. Similarly, it will be important to monitor comparative green
space, grey space and public open space that does not undergo urban green interventions, so
as to fairly assess true impact from inter-annual variability and increased community
awareness. These would be control sites closely matched for socioeconomic and
environmental characteristics The shared study sites will also provide opportunities to study
the process of how urban greening initiatives and implemented and how or why it is
successful.
Shared study sites require strong collaborative planning with local stakeholders to understand
the actors, drivers, successes and barriers of different urban greening initiatives but they will
provide an evidence base for the comparative biodiversity, community and ecosystem service
benefits of different urban greening initiatives according to landscape context and scale. They
will hopefully act as a unifying activity across all themes in the CAUL Hub to provide a unique
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and truly multi-disciplinary assessment of urban greening initiatives and the need to address
competing objectives through scientific process understanding, optimisation and compromise.
CAUL Hub researchers are actively pursuing research opportunities at a number of urban
greening projects including:
•

•
•
•

Stony Creek: naturalisation of 1.8 km of concrete drain in the economically
disadvantaged Melbourne suburb of Sunshine to create a community asset providing
multiple ecosystem services
University Square: Redevelopment of University Square on Grattan Street associated
with the Melbourne Metro Rail Project
Melbourne CBD green roof: implementation of a large green roof for a state
government department to improve employee well being
City of Melbourne’s Greening Laneways Project:

Links with other projects and hubs
Involvement of personnel from Projects 1, 4 and 5 within Clean Air and Urban Landscapes
Hub will be necessary to develop and validated the Green Infrastructure Benefit Audit Tool
(subproject 3.5), quantify the co-benefits of urban greening to develop an optimisation
framework (subproject 3.6) and site selection and potential data collection at the Integrated
sampling and experimental sites (subproject 3.6). Close liaison with CAUL Hub Project 2
(Benchmarking) will be required to archive and make available data collected.
Related research
The project builds on research from RMIT University, The University of Melbourne, The
University of Western Australia and The University of Wollongong investigating how best to
maximise the benefits of traditional (parks, street trees) and new (green roofs and walls) forms
of urban greening and the relationships between urban greening and mental and physical
health, air quality, carbon emissions, biodiversity and ecosystem services.
We are working closely with researchers from CSIRO on subprojects 3.1 and 3.5 by jointly
developing new applications for, and extensions, of some of their urban vegetation mapping
tools. We are also working closely with Dr Kathryn Bowen (ANU) a NHRMC scholarship holder
who is investigating the process of implementing interventions for public health outcomes.
Expected Outcomes
Outcomes
The project will deliver multiple outcomes, including:
•

Benchmark data on the extent, composition and quality of urban green infrastructure
necessary for the successful establishment of urban greening targets;

•

Innovative, evidenced based tools to quantify and communicate the multiple benefits
of urban greening that can be used to assess urban greening targets and progress
the Green Cities Blueprints at an individual site scale.

•

Collection of baseline data including survey based measures of people using urban
green spaces and the impact of different greening quality and types for psychosocial
benefit
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•

Urban greening study sites where CAUL Hub and other researchers can gain a
shared understanding of the multiple benefits of urban greening interventions;

•

Identification of the benefits and concerns that urban residents associate with urban
greening;

•

A comprehensive strategy to increase the social and ecological co-benefits of
greening Australian urban landscapes, and

•

Optimised strategies for water use and climate resilience of urban trees.

Specific management or policy outcomes
This project will improve the ecosystem function, liveability and biodiversity benefits of
Australian urban landscapes by:
•

Developing targeted, evidence-based strategies to maximise the effectiveness of
current and new urban greening approaches;

•

Progress towards the development of usable indicators for governments at different
levels in setting reasonable and effective targets for green space

•

Providing information that could be incorporated into activities undertaken by the 20
Million Trees Program and Green Army; and

•

Informing urban greening policies and programs undertaken by state and local
governments.

Value
This project will provide:
•

More effective use of funding and resources targeted for urban greening projects.
This could be measured in terms of the area or number of trees planted, survival
rates of plantings and the time/resources required to implement urban greening
programs;

•

Ecological and social gains through new urban greening opportunities: measured by
the positive outcomes for liveability and biodiversity (persistence of native species,
improvement of environmental and human health, increased social inclusion and
cohesion).

Planned Outputs
Sub-project 3.1– Quantifying urban green space and tree cover
•

Protocols for cost-effectively gathering detailed spatially explicit data on the extent and
quality of urban green space and tree cover that can be implemented by local and state
governments – potentially resulting in a standardised map of urban greenery in Australian
cities allowing comparison and tracking.

•

Maps of the current urban green space and urban forest cover, its composition, physical
attributes and distribution in selected cities
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•

A peer-reviewed report/journal article describing urban green space and urban forest cover
over time in selected Australian cities

•

A better understanding of links between available data, potentially acquirable data and the
information needs of researchers in CAUL Hub Project 3 and 4 and 5

Subproject 3.2 Review of the knowledge base
•

•
•

•

A review of national and international published and grey literature linking urban
greening and the range of ecosystem service, human mental and physical health and
psycho-social benefits it provides.
A report reviewing and evaluating the utility of site-based urban greening indices.
Internal working document identifying critical urban greening knowledge gaps and
research questions that the CAUL Hub and other research programs can answer in
future years”
Systematic literature review to identify thresholds in urban greening attributes needed
to provide benefits and how they may vary with biogeographic, social and urban form
contexts

Subproject 3.3 Understanding the psycho-social dimensions of urban greening
•

•
•

A report/peer reviewed journal article that explores the characteristics and/or types of
urban greenery that provide psycho-social benefits. This will be translated to a brief
description of design considerations for local government and businesses.!
A peer reviewed report/journal article examining how attitudes to and preferences for
urban green space varies between different people
A peer reviewed journal article that explores the influence of urban greenery in daily life

Subproject 3.4 Assessing the vulnerability of Australian cities’ green infrastructure to
climate change
•
•
•

•
•

A database of publicly managed tree inventories
A peer-reviewed report/ journal article on the vulnerability effect of climate on the
distribution of urban green space in Australia.
A peer-reviewed report/ journal article on the vulnerability of Australian cities’ green
space networks and urban tree species to environmental change and potential actions
to mitigate the threat of climate change to Australia’s green space
A workshop exploring the adaptation of the urban forest to climate change
A media release and multiple stories in the print and electronic media about expected
changes to Australian city street tree populations and what this means for people,
ecosystem services and biodiversity.

3.5 Developing tools that communicate, quantify and help implement urban greening for
multiple benefits

• A conceptual framework for understanding, integrating and evaluating the multiple
•

benefits of urban greening which will be published in a peer reviewed report or a
journal article!
Review international research that has developed urban greening benefit calculators
and assessing the applicability of these tools to an Australian context!
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• A workshop and site visits with stakeholders to develop the Urban Greening Benefit
Calculator to ensure it meets their needs!
3.6 Development of integrated sampling protocols and methodologies and testing them
at shared study sites
•

•

Meta-data catalogue of urban greening intervention study sites with relevant partner
and research information to encourage collaboration across and beyond CAUL Hub
projects

Establishment of shared study sites, including urban greening intervention and control
sites to study the multiple benefits of urban greening, development of protocols and
installation of instruments to measure air quality at shared study sites
• Development of longitudinal qualitative methods for urban intervention case study sites
• Collection and analysis of baseline data on residents of Stony Creek pre-intervention,
culminating in a report and/or journal article identifying of the benefits and concerns
that urban residents associate with urban greening and how they use existing formal
and informal neighbourhood greenspace (publication of journal article dependent on
findings);

Knowledge Brokering and communication
The project team will work closely with the Hub’s communication and knowledge brokering
team to develop a work plan complementing the Hub’s overarching strategic communication
and knowledge brokering strategy. We will also work together with the communication team to
develop appropriate tools and products for the target audiences, as well as ensuring the
findings are built into the Hub’s broader communication plans. There may also be
opportunities to conduct research examining the effectiveness of different approaches to urban
greening knowledge brokering and communication strategies as part of subproject 3.6. We
also note that knowledge translation forms part of the position description for researchers hired
into the CAUL Hub so we expect all staff to contribute.
Data and Information Management
The CAUL Hub has a uniform approach to the management and accessibility of data and
information. Subject to agreements with data providers, all data produced by the CAUL Hub
will be made publicly available. The primary means by which this will happen will be through
the AURIN portal. All journal publications will be made publicly and freely available within 12
months either in open access journals or on accessible repositories. These repositories will be
linked from the CAUL Hub web-site. Other outputs of the CAUL Hub will be made available on
the CAUL Hub website and in publication repositories of the partner institutions.
Further details about the approach that will be taken by the CAUL Hub to Data and Information
Management can be found within the Project 2 description.
The person responsible for ensuring that the data and information products arising from this
project are made freely and openly accessible is project leader Nicholas Williams
Email Address: nsw@unimelb.edu.au
Phone Number: 03 9035 6850
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Location of Research
The locations of key study sites will be determined in collaboration with other CAUL Hub
projects, the Department of the Environment and Energy and other stakeholders Discussions
with key stakeholders regarding potential sites have begun . Research will occur at Stony
Creek in Sunshine a nearby comparison site, and potentially in the Melbourne CBD
Indigenous Consultation and Engagement
Project 3 has been reviewed to assess potential areas of research focus for Indigenous
engagement and participation. Opportunities highlighted include Indigenous engagement,
participation and potential Indigenous student involvement in subprojects 3.3, 3.4 and 3.6 all
via the Stony Creek research partnership which is due to start soon. To facilitate this we have
initiated discussions with City West Water and the City of Brimbank regarding their existing
Indigenous engagement practices (project specific and general) and what the opportunities
may be. We will also seek to engage with Western Region Local Government Reconciliation
Network through our research activities.
It is likely that we will also work with Indigenous Australians, the City of Melbourne and the
Monash Sustainability Institute to assess the implications of our urban forest climate modelling
results in particular Indigenous perspectives on indigenous trees. This will be part of the City of
Melbourne’s Urban Caring for Country Project A targeted communication strategy will be
needed for many Indigenous groups, and will be developed as part of the Hub’s overarching
Indigenous Engagement and Participation strategy. Appropriate Indigenous representation will
be actively sought to ensure involvement in workshops, research design, planning and
implementation processes.
Inclusions (in scope)
A targeted communication strategy will be needed for many Indigenous groups, and will be
developed as part of the CAUL Hub's overarching Indigenous Engagement and Participation
strategy. Appropriate Indigenous representation will be actively sought to ensure involvement
in workshops, research design, planning and implementation
Exclusions (out of scope)
The project team will be confined to research activities rather than actual implementation of
the on-ground urban greening experimental interventions, which will be done by our partner
organisations.
Project Keywords
Urban Greening, Climate Change, Co-benefits, Ecosystem Services, Assessment tools
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PROJECT 4 – IMPROVED URBAN SYSTEMS FOR LIVEABILITY
Project length – 1 Year
Project start date – 1/01/2015
Project end date – 31/12/2017
Project approval date - 08/01/2016 (RP2)
Project current status – Ongoing
Project Leader – Professor Jago Dodson (FTE 20%)
Lead Research Organisation – RMIT University
Project leader contact details: - jago.dodson@rmit.edu.au, ph +61-415-554-889
Project Summary
This project investigates how major cities function and the effects of their land-use, housing
and infrastructure systems on the humans that live in them. The main urban systems
underpinning liveability include transport networks, green space and housing and the
interconnections between them. The project aims to better understand how these systems
combine to affect liveability and how decision-making in city planning, management and
development can be better informed to improve outcomes in these areas. It will focus on
policies to increase green space in cities.
Indigenous Engagement and Participation
Summary of IEP Categories assigned:
Following a review of Research Plan Version 2, CAUL’s Indigenous Advisory Group assigned
an overall Category 3 from the Indigenous Engagement and Participation (IEP) categories to
Project 4. To further explore opportunities for category 1 and 2 we will be working with the
Indigenous Research Associate (Urban Sustainability), employed late 2016 for an initial 12
months.
Summary of changes since previous Research Plan
The main changes are a refactoring of work on traffic simulation, and an evolving focus of the
indoor air quality work towards particular classes of products.
Subproject 4.1 adds new simulation capability at metro-scale for traffic with associated
calculation of commute times and emissions. The detailed agent-based work is moved to
project 1 where its smaller scale is matched to observing programmes.
The analyses in years 1 and 2 of indoor air quality noted a concern and prevalence around
fragrance products and this will drive a sharper focus in this area for year 3.

Problem Statements
Problem
To address CAUL Hub Research Priorities there is a need to identify the links and
intersections between a number of problem areas to improve the liveability and sustainability
of Australian urban environments, for both human and non-human inhabitants. Benefits for
non-humans are included indirectly in this Project as direct benefits are covered in Projects 3
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and 5. This project seeks to understand the key urban problems affecting liveability and
sustainability and to identify, test and recommend solutions that will generate co-benefits. As
one project in a suite of five addressed by CAUL Hub, it is essential for Project 4 to work in
close collaboration with Projects 1-3 and 5 as well as with the Department and other
stakeholders.
The key urban problems that frame Project 4 are summarised below
1. Transport futures: Reducing pollutant emissions from urban systems is a key concern
for governments in Australia and internationally, as demonstrated by the Australian
Government’s Emissions Reduction Fund. Motor vehicles are among the largest
contributors to urban air quality degradation and improving the efficiency of vehicle fleets
to reduce emissions is a key concern of governments.
Active transport is becoming a crucial concept both for urban planning and population
health as it offers significant benefits associated with quality of urban life and transportoriented development of our cities, with significant impacts on air quality. As demonstrated
in many European cities, a better integration of walking and biking into traditional
approaches to motorized public and private transport management would have
considerable impact on road congestion, social productivity, urban liveability and pollution
in Australian cities.
Unfortunately, notwithstanding some local examples of successful implementation,
increasing the share and benefits of active transport still needs a fair amount of research
in the Australian context in order to better understand: (1) the most appropriate ways to
create safe and effective shared public space for active and passive transport, (2) major
social and infrastructural impediments to active transport, (3) purpose-dependent social
preferences and behaviours associated with active transport , and (4) relationship
between transport and environmental footprints. More functional cities of the future will
need even shares between active, public and private (motorised) transport demand,
transport footprint-based sharing of public space and an overall acceptance of slowing
down all modes of transport in the heart of our cities.
2. Making urban greening happen: Improving the green space provision in cities is an
important imperative to improve liveability, air quality, and urban function. Much is
unknown about the impacts of green space from an interdisciplinary perspective, including
the social, economic and biodiversity outcomes and co-benefits. For example, little is
known about how green space improvements are treated in cost-benefit analysis
undertaken in planning processes, nor about how financial decisions about the
introduction or improvement of green space are made. Increasing the provision of green
urban space in cities is of major importance to environmental and liveability objectives.
However while there is extensive literature on the technical and practice aspects of urban
green space provision relatively little is known about how such provision is treated
economically and what the financing options are, particularly around development and
planning processes.
As urban populations continue to grow, there is increasing pressure on existing urban
areas and their peri-urban regions to accommodate new development. Optimising design
of the urban form for human health, liveability, biodiversity and clean air – including new
housing developments on the urban fringe, urban infill and retrofitting of existing urban
areas will be essential for cities of the future. Key questions include: What are the priority
locations for intensified housing supply and what design characteristics are needed to
provide for liveable neighbourhoods while increasing housing supply? How can we reduce
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the environmental impact of buildings? And how can indoor environmental and air quality
be improved?
3. Liveability: There is growing recognition that liveable communities have a significant
positive impact on the health and wellbeing of residents. While Australian cities generally
fair well on global liveability indices, there is a need for more detailed understanding of
what makes urban environments liveable at a range of scales, particularly at the micro or
local scale of residential neighbourhoods. There is considerable variation in the
distribution of resources that create walkable, ‘liveable’ neighbourhoods with lower
socioeconomic areas generally scoring lower in liveability indices and having less access
to green space. Research is needed to not only understand how to improve the liveability
of urban environments but to reduce the inequity currently observed between wealthier
and poorer areas in nearly all Australian cities.
Temperature plays a key role in the liveability of cities. Urban areas have a high sensitivity
to extreme temperature events such as heatwaves due to increased absorption and reradiation of thermal energy from man-made materials as well as anthropogenic heat
outputs. Variations in urban form, land use, green space and surface cover result in
spatial variability in temperatures across urban areas, meaning that exposure to extreme
events is variable at the sub-city scale. Key questions include: how to reduce heat island
impacts? How can green buildings/facades or corridors reduce heat effects in cities? How
can more equitable access to green space be achieved?
4. Indoor Air Quality
Urban dwellers spend most of their lives indoors. The indoor atmospheric environment is
often quite different to the ambient environment. Thus to understand and improve peoples'
pollutant exposure it is necessary to research the indoor air to which they are exposed.
Key questions include: What is the range of pollutants particular to indoor environments
and their effects? What are peoples' perceived sensitivities to indoor pollutants? What
policy options are available to improve indoor air quality?
How Research Addresses Problem
The first focus of this Project will be to understand how urban systems are, and can be,
integrated and the cumulative impacts on liveability and sustainability. The research will
examine how the integration of urban systems can be optimised in inner, middle and outer or
peri-urban areas of cities to create greener more walkable and sustainable neighbourhoods,
and wider urban regions, that enable urban residents to have access to nature, produce
cleaner air, reduce greenhouse gas emissions, increase active transportation, reduce chronic
disease and facilitate climate change adaptation.
The project will develop integrated urban analysis capability across critical components of
urban systems, including: motor vehicle fleets, active transport and public transport use; green
and open space provision and access; and land use, urban design, walkability, and housing
diversity and density. Spatial data about these systems will be integrated with spatially
referenced data on air quality, environmental health and public health. This will facilitate
integrated analysis of existing and potential future urban system configurations against key
indicators of urban liveability and sustainability.
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Alignment with NESP Research Priorities
The project is supported primarily by the Urban Systems and Liveability capability of CAUL
Hub, with links to Urban Greening and Air Quality as required. It is aligned with, and will
contribute to, a number of the Department of Environment and Energy’s Research Priorities for
the CAUL Hub. These include (underlining indicates the emphasis on people in this Project):
6. Quantify the co-benefits for air quality, human health, biodiversity and the environment of
measures to reduce greenhouse gas emissions in urban and peri-urban areas;
8. Study the exposure and risks to the environment and human health of chemicals and
persistent organic pollutants arising in everyday products in the urban environment – from
indoor and outdoor sources, flows and use through to disposal via current urban infrastructure
such as sewers and landfills;
13. Work with major cities to assess the effectiveness of various current and new approaches
to managing vegetation in urban areas, and how these can be incorporated into greening
plans to maximise positive outcomes for biodiversity, including threatened species, air and
water quality, and human health;
14. Demonstrate the relative cost effectiveness of different approaches to planting and
managing urban green spaces for air and water quality and human well-being, and;
15. Prioritise climate adaptation measures for managing the impacts of climate change on
environmental quality and human health in urban areas, such as expanding urban forests and
improving the even distribution of tree cover across our major cities for equity of access.
Project 4 also addresses the recent request from the minister to set goals for urban canopy in
Australia and design policies to reach them.

Research
The research will be staged over a number of years and comprise four interconnected
subprojects:
1.

Transport Futures

2.

Land-use and Greening

3.

Liveability

4.

Indoor Air Quality

SubProject 4.1– Transport futures
Project length – 24 months
Project start date – 1 January 2016
Project end date – 31 December 2017
Project Leader – Jago Dodson (FTE 0.2)
Research
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This subproject will undertake a five-part program to address the problem of making transport
futures in Australian cities. This work will be undertaken over a 2-year period which will
establish the basis for future work in this sub-theme area. The research is structured to
address research priorities identified by a combination of the research teams, the Department
of Environment and Energy and the stakeholder groups.
The main activities of this subproject: are reviewing and improving upon existing methods for
transport emissions appraisal, identifying links to land-use planning, assessing distributional
consequences of alternative scenarios to emissions reduction from private motor vehicles and
assessing the policy pathways to achieve reduced emissions and mode-shift in urban
transport.
The 5 project activities are:
Activity 4.1.1 Modelling and data review
Task: Literature review of vehicular emission modelling
This literature review aims for an understanding of the current status of vehicular
emission modelling practice and data available for this purpose in Australia. It will also
review latest developments in this domain worldwide with a focus on the coupling of
road traffic simulation with the simulation of vehicular emission and dispersion.
A discussion on emerging technologies for traffic and transport survey that could
provide more temporally and spatial resolved data for emission modelling purposes
will also be included.
The report aims to facilitate discussions between relevant stakeholders (e.g.
universities and government agencies) on the focus for future research on vehicular
emission modelling.
Method: Systematic literature review based on published research, policy and
technical documents and existing secondary analysis.
Resources: Undertaken by Post-doc in Transport Futures (UOW) supported by Postdoc in Transport Futures (RMIT).
[Completed: As part of Project 1, manuscript for submission to journal in early
September]
Activity 4.1.2: Land-use and vehicle emissions relationships
Task: Emissions profiles for Australian urban form and structure and socio-economic
dimensions
This subproject task will investigate the land-use dimensions of transport emissions
by understanding the contribution of urban form and structure. The project will review
the literature on urban form, structure and transport emissions to identify current
knowledge and key gaps. This will involve identifying how various land-use planning
approaches can produce lower or higher emissions profiles.
Method: The project will undertake GIS and transport model based analysis to
appraise the contribution of land-use in terms of urban form and structure to
emissions outcomes. This includes constructing a land-use model against existing
work on spatial motor vehicle fuel efficiency analysis (Li, Sipe and Dodson 2014).
This will permit evaluation of land-use characteristics relative to the efficiency of the
motor vehicle fleet.
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Resources: The project will involve Post-Doc Transport Futures (RMIT) with support
of Post-Doc Transport Futures (UOW) with input of Dodson and Perez.
Activity 4.1.3: Socio-economic consequences of vehicle fleet emissions
Task: To identify how the efficiency of motor vehicles is linked to socio-economic
patterns in Australian cities and the consequences of this for household reduction in
emissions profiles.
This subproject task will investigate how the emissions profile of the motor vehicle
fleet at the local scale is linked to socio-economic patterns. This is important because
the evidence base shows that lower income households tend to own older less
efficient vehicles but also tend to drive more. Such patterns have consequences for
policies that attempt to reduce urban transport emissions through uptake of new
technologies – lower income households have less capacity to afford new technology.
By assessing the socio-economic dimensions of motor vehicle emissions profiles in
Australian cities the project will contribute new insights into how future scenarios for
emissions reduction may impact on household capacity to adopt new technology or
use alternative transport modes.
In addition this work has potential to inform future scenarios for emissions reduction
and mode-shift in Australian cities in terms of their socio-economic distributional
consequences. The project will thus seek to test alternative pricing scenarios aimed
at emissions reduction.
Method: The project will draw on recent work undertaken by Dodson (with Sipe and
Li) which has established an innovative motor vehicle emissions dataset linked to
ABS Census data. This subproject task will extend this work to identify the relative
effects of alternative emission reduction scenarios by socio-economic category.
Resources: The project will involve Post-Doc Transport Futures (RMIT) with support
of Post-Doc Transport Futures (UOW) with input of Dodson and Perez.
Activity 4.1.4 Commuting and urban productivity in Australian cities
Task: Improving urban productivity is central to the Australian Government’s Smart
Cities agenda. Yet Australia lacks systematic analysis of the way that urban housing,
employment and transport relationships support or detract from improved productivity
and liveability. This subproject will construct a spatial model that can be used to
understand the relationships between jobs, housing costs and commuting costs and
their impact on urban productivity and liveability in Australian cities. The project will
build a spatial model of commuting patterns in Melbourne and Sydney that can assist
to appraise:
• the productivity of urban labour markets relative to commuting
burdens
• the contribution of housing and jobs location to urban productivity
• the tradeoffs made by households in terms of housing cost
versus job access
• how commuting patterns impact on liveability, in terms of social
and health costs
• how commuting patterns impact on environmental sustainability,
including energy use and emissions
• testing of alternative planning and investment scenarios to
improve urban productivity including City Deals
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The outputs of the model will provide insights that can assist the Federal government
to better understand the contribution of commuting, measured in money, time and
emissions, to the productivity of Australian cities.
Method: The project will draw on recent work undertaken by Dodson (with Sipe and
Li) which has established an innovative journey to work dataset based on ABS
Census data to evaluate transport costs relative to wages earned.
Resources: The project will involve Post-Doc Transport Futures (RMIT) with support
of Post-Doc Transport Futures (UOW) with input of Dodson and Perez.
Activity 4.1.5: Policy directions
Task: Identifying policy directions, barriers and pathways for emissions reduction and
mode-shift in urban transport.
It is widely recognised that reducing emissions from urban transport systems is a key
environmental policy goal in Australian cities. Australia operates national regulations
that seek to set minimum standards for motor vehicle fleets. Yet there has been
relatively limited research on the policy processes needed to improve standards,
among wider efforts to achieve emissions reduction , including mode-shift in urban
transport systems generally.
There is a need to better understand the policy context for emissions reduction to
synthesise the various dimensions of this problem from a multi-sector perspective
including the transport, planning, health and economic policy spheres. A project that
identifies key objectives, barriers and pathways can contribute to this task.
This subproject part will investigate the national level policy directions needed to
improve the emissions performance of urban motor vehicle fleets and of urban
transport systems more generally within the context of wider existing and emerging
policy imperatives related to this concern.
Method: Policy review and secondary analysis of current standards, industry
discussions, research and technical debates and strategic planning directions
including metropolitan land-use and transport strategies, plus federal and state
infrastructure plans.
Resources: The project will involve Post-Doc Transport Futures (RMIT) with support of PostDoc Transport Futures (UOW) with input of Dodson and Perez.
Sub-project 4.2– Making greening happen in consolidating cities
Project length – 2 years
Project start date – 01/01/2016
Project end date –1/12/2017
Project Leader – Joe Hurley (FTE – 0.2)
Research
This subproject is undertaking a four-part program of research to investigate and propose
pathways to operationalise urban greening in consolidating cities. This research is over 2years establishing the basis for future work in this area. The research is structured to include
and respond to research priorities identified by the research teams, the Department of the
Environment and Energy and other stakeholder groups.
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The principal components of this subproject are to: 1) In conjunction with subproject 3.1
establish a nationally relevant, , scientific and practical method to measure and monitor urban
green space; 2) analyse green space against land-use and other spatial data influencing urban
liveability; and 3) chart policy pathways that will inform the costs and benefits of alternative
consolidation strategies. The research will inform development of a national framework for
urban green space monitoring and strategy development.
The project comprises 5 activities as follows:
Activity 4.2.1: Review
A. Task: National review of local, state, and federal government policy enablers and
barriers to protecting and increasing urban greening coverage and quality through landuse planning and development
The review will identify and highlight key examples of strategies and land use policies
relevant to urban greening. This will include a review of associated organisational
structures and resourcing approaches.
Method: policy and organisation review based on published documents and existing
secondary analysis. National in scope, but focusing on identifying the range of
practice and highlighting innovation.
Resources: Undertaken by Phelan (Postdoctoral Fellow), supported by Hurley and
Amati. The review will draw on the significant expertise and knowledge across the
hub in locating innovative policy and practice, including Bull, Giles-Corti, Dodson,
Buxton, Oke, and Goodman.
B. Task: Identifying and mapping key actor groups in protecting and enhancing urban
greening in the context of urban development.
The key groups will include local government, private land/house owners; body
corporates; businesses; state government and federal government departments and
agencies. This will be further informed by an engagement by the project leadership
team with peak industry associations such as the GBCA, HIA, NGIA, PC, in
consultation with the CAUL Hub Leadership Group.
Method: organisation and actor identification and analysis based on published
documents and existing secondary analysis.
Resources: Undertaken by Phelan (Postdoctoral Fellow), supported by Hurley, Amati,
Oke, Bowen.

Activity 4.2.2: Developing a method for analysing urban land-use and greening data
Task: Identify, compile, evaluate and deploy existing datasets on urban land-use and
urban greenery with metropolitan wide scope.
For urban green space monitoring the focus will be on canopy cover, which has emerged
as a useful benchmark against which a range of useful urban greening co-benefits can be
tracked. Negotiate data access and licencing agreements; and establish collaboration
where appropriate. Develop a methodology and protocols for the measuring, monitoring,
and benchmarking of key green cover and land-use indicators, applicable at different
scales.. Demonstrate the method at the metropolitan scale, using Perth as a case study.
Where appropriate integrate outputs into the AURIN platform or similar suitable open
66

Project 4 – Improved Urban Systems for Liveability

source platform. Via the CAUL Hub IAG and Indigenous research program in Project 4.5,,
liaise with relevant Indigenous stakeholders to make urban green space data accessible;
and investigate potential uses of the data for research or practice purposes of interest to
stakeholder groups.
Develop deployment plans and technical guidelines for replicating the method. There is
significant interest from potential partners to co-invest in this research and extend case
studies to other cities. With co-investment, this will enable further testing of the method in
different contexts, and the development of further functionality. Such extension work is
dependent on securing co-investment.
This project task will report on data gaps and make recommendations for future primary
data collection. This will inform the development of further measurement functionality
under subproject 3.1. In conjunction with project 3.1, this project will develop a national
approach to measuring, monitoring and analysing green space and land-use. With further
co-investment the method can be applied to all major cities in Australia; and a national
framework for the ongoing monitoring of urban green space as part of a broader liveability
focus can be developed.
Method: This project task will identify datasets held by key state and local government
agencies as well as major repositories such as ANDS, AURIN, CSIRO and Geoscience
Australia. Based on this it will develop a method for combining canopy cover data with land
use data to enable metropolitan wide analysis of green space and urban change.
Resourcing: Undertaken by Hurley, Bull, Amati, Saunders (Postdoctoral Fellow) with
support from Phelan (Postdoctoral Fellow), Boruff, and Li (Postdoctoral Fellow). In-kind
support from CSIRO.

Activity 4.2.3: Analysing the relationship between urban green space, urban land
characteristics, and underlying land-use policy settings.
Task: Use combined canopy cover and land use data, along with other spatial data to
analyse urban processes of change such as urban consolidation, fringe expansion.
Highlight the implications and impacts of these processes on existing green space and
future greening capacity.
This project task will investigate the relationship between canopy cover and a variety of
land use dimensions. This will include:
•

Relationship between green space and existing land-use and land ownership.
Questions explored will include: to what extent does the rate of private
landownership in an area promote green space? How is this rate affected by
parcel size?

•

Using these relationships and examining how they change will enable a
discussion of the impact of urban consolidation and fringe expansion on current
green space and future greening capacity

•

Combining these findings with review work (activity 1 above) these results will
also indicate the impact of greening capacity on other factors of liveability. For
example, the impact of street canopy cover for active transport and walkability on
hot days.
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The above analysis will be used to inform interrogation of the underlying land-use policy
settings, including current and future urban consolidation plans. The project will identify
strategic and tactical opportunities and constraints for the protection of exiting greenery
and provision of increased greening. Elements of the project will inform recommendations
for key indicators of urban green space in the context of a national framework for Green
Cities Blueprints.
There is significant interest from potential partners to co-invest in this research and extend
case studies to other cities. With co-investment, this will enable further analysis of urban
green space against factors such a socio-economics; transport; demographic and
housing.
Method: GIS mapping and analysis and spatial statistics. Policy analysis.
Resourcing: Undertaken by Hurley, Bull, Amati, Phelan (Postdoctoral Fellow), Saunders
(Postdoctoral Fellow), Boruff, Li (Postdoctoral Fellow).

Activity 4.2.4: ‘Making greening happen’- targets and tools.
Task: This project component seeks to develop a method for determining targets for
greening to 2030, 2040, 2050, at metro scale and resolved at a suitable sub-metro local
scale (e.g. LGA); and to develop scenario testing tools for testing different land-use and
green infrastructure policy settings
The project is based on the analysis of green space and the opportunities and constraints
presented by land ownership, land-use, and land-use policy settings.
The project will develop and pilot scenario testing tools for land-use planning and
development to aid urban greening. Tools to enable evaluation of different urban
development pathways; different green infrastructure deployment options; and different
land-use and green infrastructure policy settings will be included.
The project will evaluate the co-benefit potential of scenario options for the protection or
enhancing of urban green, and provide information that can be used for cost-benefit
analysis in the context of redevelopment pressure.
The project will investigate linkages with other subprojects developing spatial indicators of
liveability (see projects 4.1 and 4.3). There is significant interest from potential partners to
co-invest in this research and develop integrated indicators of liveability. With such coinvestment there is potential for an integrated set on national liveability indicators
incorporating urban greening.
Method: Development of tools based on GIS systems including where possible use of the
AURIN database of e-tools.
Resources: Undertaken by the Phelan (Postdoctoral Fellow), Li (Postdoctoral Fellow),
Saunders (Postdoctoral Fellow), Hurley, Amati, Bull and Boruff.
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Sub-project 4.3 – Liveability
Project length – 2 years
Project start date – 01/01/2016
Project end date – 31/12/2017
Project Leader: Prof Billie Giles-Corti (FTE – 0.05)
Research
The updated research plan for 2017 is outlined below. The second year of this subproject will
continue to lay the foundation for future research activity. It will investigate community lived
experiences, and challenges to creating liveable cities, establish a liveability performance
framework and indices for ongoing monitoring throughout the rest of the project.
Research plan for 2017 (1/1/2017-31/12/2017)
Research aims are to:
1. Develop a liveability performance framework and calculate indicators that can be used
to benchmark and monitor progress towards the development of healthy, liveable
cities across Australia.
2. Explore community members’ perspectives and lived experiences of neighbourhood
liveability.
3. Investigate the current role, barriers and enablers for private sector developers and
financiers in delivering liveable new developments in Australia
4. Investigate examples of international best practice of the private sector’s involvement
in planning and development for health and liveability.
5. Provide recommendations that could assist governments and the private sector to
create liveable cities, recognising different needs within and between Australian cities.
6. Scope and identify opportunities for integrating the urban systems spatial indicators
with spatially-referenced data from the other CAUL Hub projects.
In 2017, this subproject will be conducted in four activities.
Activity 4.3.1: Focus groups with community members
Focus groups will be conducted with community members in Melbourne, Perth and
Sydney, to collect pilot data on perspectives and lived experiences of neighbourhood
liveability. The aim will be to recruit participants who reside in a range of different
geographical areas (inner, middle and outer city areas), as well as people of different ages
and diverse ethnic backgrounds, including Indigenous residents. This work will explore
diverse experiences and understandings of urban living and liveability, and will be used to
design a future mixed methods study using quantitative and qualitative methods (a survey
and interviews). This future work will provide detailed understanding of residents’
experiences of liveability and assist in developing policy recommendations.

Activity 4.3.2: Investigate barriers and enablers of private sector delivery of liveable
new developments
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This work will examine the current role of private sector developers and financiers in
delivering liveable developments in Australia, and opportunities to strengthen and support
the private sector in these efforts. There will be two research phases. The first will identify
international best-practice examples of the private sector’s involvement in planning and
development for health and liveability, most likely drawn from Europe and North America.
Interviews will then be conducted with a purposive sample of developers involved in these
best-practice initiatives. Drawing on the lessons from the first phase, the second phase
will involve interviews with private developers and financiers of urban development in
Melbourne, Sydney and Perth, to explore their experiences and ideas for incentivising and
strengthening delivery of liveable new development.

Activity 4.3.3: Assess the liveability of Perth, Melbourne, and Sydney, using a liveability
performance framework
Research developing liveability indicators for the CAUL Hub project 4.3 (in 2016), and
related research programs has generated substantial interest from federal government.
We will build on this foundational work and develop a liveability performance framework
that can be used to benchmark and monitor progress towards the development of healthy,
liveable cities. The framework will be developed in consultation with the Department of
Environment and Energy and the Cities Branch of Prime Minister and Cabinet. The
consultation process will inform modification of existing indicators and development of
new indicators. In addition, it may involve providing baseline indicators for the Federal
Government’s City Deals. This work is currently under discussion.
To enable the baseline indicators to be developed, we will need to source up-to-date
spatial data from a range of sources (e.g., 2016 census, PSMA transport). Where possible
we will use AURIN to source data, however data not available in AURIN will need to be
purchased (subject to funding). Established geographic information systems (GIS)-based
cleaning processes will be applied to the spatial data. These data will then be used to
calculate indicators based on the liveability performance framework described above.
These indicators will be created for the City Deal sites, and could also be used to develop
up-to-date indicators for all Australian Major Capital Cities. The indicators will be created
for administrative units (e.g., Statistical Area 1, Statistical Area 2), with the appropriate
unit informed by ongoing methodological research. However, this work is subject to
additional funding being sourced.

Activity 4.3.4: Development of detailed research program for Years 3-5
After these parts of the project are completed, future research will be developed around
emerging questions and gaps in knowledge. For the remaining years, it is expected the
subproject will shift to integrating and testing spatially referenced data from other CAUL
Hub projects and subprojects; developing and implementing potential solutions and
interventions to improve urban and governance systems for liveability; and evaluating the
performance of interventions, including specific projects to understand and quantify how
liveability is experienced by residents.
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Sub-project 4.4 – Indoor Air Quality
Project length – 30 months
Project start date – 01/07/2015
Project end date – 31/12/2017
Project Leader: Prof Anne Steinemann (FTE – 0.2)
Research aims:
The aims of this research project are to (1) identify, analyse, and prioritise the primary
sources of indoor air pollutants; (2) compare pollutants indoors versus outdoors, and
assess relative risks; (3) investigate and measure pollutant emissions from major sources
indoors; and (4) develop pollutant exposure reduction strategies, including interventions
that can reduce both indoor pollutants and outdoor pollutants, as well as personal and
environmental exposure to hazardous air pollutants.
This project is expected to generate new knowledge on the sources and types of air
pollutants that pose the greatest risks; identify and evaluate the most effective reduction
measures; and provide findings that will promote the health of indoor environments and
urban systems. This includes information that can support the development of cost-benefit
appraisals of indoor pollutant abatement approaches.
Research
First, we will characterize the indoor air quality across a range of indoor environments.
Second, we will identify key sources of problematic compounds, measure their effects on
indoor air quality, and compare risks between pollutant levels indoors and outdoors.
Third, we will design and test intervention strategies to reduce levels of indoor pollutants
as well as the contributions of indoor activities to outdoor air quality. As part of this
research, we will conduct a national population study of Australians to determine factors
that influence exposure to pollutants, and opportunities to improve indoor air quality.
Finally, we will apply results from the first three phases of this research, together with the
exposure and health metrics defined in project 1, to compare the health impacts of indoor
and outdoor air quality, and to provide recommendations on ways to effectively reduce
pollutant levels and risks.
Project 4 Links with other projects and hubs
Project 4 will link investigators with other Hub participants and industry and government
representatives to envision the recent state of practice, future knowledge demands, and
current research needs in order to guide research over short and medium timeframes. In
particular, researchers will work closely with the other projects funded through the CAUL Hub
(Projects 1, 2, 3 and 5). Many researchers on this Project are also actively involved in other
Hub Projects which will ensure collaboration and productive links are maintained (e.g.
Bekessy, Giles-Corti, Livesley, Maller – Project 3; Perez, Schofield, Heyworth – Project 1;
Parris and Hobbs – Project 5).
Related research
Project 4 researchers have conducted extensive previous research in their particular domains
of expertise. This includes work on liveability, health and wellbeing (Giles-Corti, Bull, Maller,
Hes et al.) (e.g. NHMRC Centre of Research Excellence for Healthy, Liveable Cities),
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planning, land-use and supply (Buxton, Hurley, Fryd, Goodman et al.), housing and transport
systems (Dodson, Horne, Foster et al.), urban greening (Bekessy, Livesley, Bull, Parris, Amati,
Threlfall, Hooper, Burton et al.) (e.g. ARC Centre of Excellence for Environmental Decisions),
air quality (Steinemann, Heyworth, Schofield, Perez), modelling complex systems (Perez et
al.) (e.g. the SMART Infrastructure Facility). Project 4 brings these problem areas and existing
knowledge together in a multidisciplinary program of research for the first time. To date this
knowledge has not been analysed in an integrated or systematic manner in an applied
Australian policy context. This substantial body of previous work has informed the problem
framing of this Project and will provide vital background knowledge as well as data.
Expected Outcomes
Project 4.1
Outcomes
•

Internationally benchmarked knowledge of air quality and urban transport emissions

•

New research based information on traffic impacts on air quality in Sydney

•

New insights into the contribution of land-use patterns to motor vehicle emissions

•

New understanding of the relationship between socio-economic patterns and motor
vehicle emissions in cities

•

Improved understanding of the productivity of urban systems in terms of employment
travel and motor vehicle emissions

•

Better policy understanding of measures that could improve motor vehicle emissions
within cities.

•

Specification of policy pathways to reduce transport emissions

Specific management or policy outcomes
•

Adjustment to policies regarding vehicle fuel efficiency and emissions profiles in
relation to urban air pollution

•

Review of urban transport policies to reduce emissions.

•

Improved coordination of land-use and transport policies.

Value
The project will deliver value in terms of improved appreciation of the impacts of transport
emissions on urban liveability and policies that could contribute to improved air quality and
liveability.
Project 4.2
Outcomes
•

Mapping and monitoring methodology and protocol for analysing urban green space and
land-use.

•

Methodology for the quantification of potential to increase green space and policy
pathways to achieve it.
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•

Options for how urban systems can be harnessed to improve health, well-being and
liveability

•

Quantification of potential to increase green space and policy pathways to achieve it.

Specific management or policy outcomes
•

Policy pathways towards increased urban greening

•

Information on best-practice planning for climate change adaptation of cities

Value
•

Improved urban strategic planning

•

Improved environmental status from increased urban greening

Project 4.3
Outcomes
•

Explore diverse perspectives and lived experiences of neighbourhood liveability through a
pilot project and use the findings to design methods for future research.

•

Liveability performance measurement framework developed and described in a report

•

Obtain funding to enable the liveability performance indicators to be created for
appropriate administrative units for Melbourne, Sydney and Perth

•

Policy options that could assist governments and the private sector to create liveable cities

•

Options for how urban systems can be harnessed to improve health, well-being and
liveability

Project 4.4
Outcomes
•

Practical steps to improve indoor air quality and reduce exposure to pollutants

•

Profile of perceived sensitivity to indoor pollutants

•

Catalogue of pollutants linked to perceived sensitivity and their sources

Specific management or policy outcomes
•

The evidence base for policies to reduce transport emissions

•

Policy pathways towards increased urban greening
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•

Information on best-practice planning for climate change adaptation of cities

•

Policy proposals to improve indoor air quality

•

Targeted policies to improve indoor air quality

Value
•

Improved infrastructure planning

•

Improved environmental status from increased urban greening

•

Improved indoor and outdoor air quality and reduced health risks

Planned Outputs
•

Periodic reports on each activity in each subproject

•

At least one peer-reviewed paper arising from each subproject each year

•

Stake-holder briefings developed with the KT team

•

Articles in The Conversation or a similar forum

•

Digital outputs such as maps of the various indices

•

Datasets produced by the subprojects

•

Journal article on results of sampling indoor air quality in Melbourne

•

Report on results of national survey of sensitivities to indoor pollutants

Knowledge Brokering and communication
Partners and users of the research findings will be engaged from Year 1 in a series of
engagement workshops, and this form of engagement will occur regularly throughout the
project. The Project team will work closely with the Hub’s Knowledge Brokering and
Communication Team (Fiona Bull, Cathy Oke, Martin Bush) to develop a knowledge brokering
and communication plan complementing the knowledge brokering strategy of the Hub as a
whole. We will utilise the skills of the Hub knowledge brokering and communications team to
develop appropriate tools and products for partners, key stakeholders and target audiences.
Findings and outputs will also be disseminated via the Hub’s broader communication plan.
Data and Information Management
The CAUL Hub has a uniform approach to the management and accessibility of data and
information. Subject to agreements with data providers, all data produced by the CAUL Hub
will be made publicly available. The primary means by which this will happen will be through
the AURIN portal. Publications and other outputs of the CAUL Hub will be made available on
the CAUL Hub website and in publication repositories of the partner institutions.
Further details about the approach that will be taken by the CAUL Hub to Data and Information
Management can be found within the Project 2 description.
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The person responsible for ensuring that the data and information products arising from this
project are made freely and openly accessible is project leader Jago Dodson
(jago.dodson@rmit.edu.au).
Location of Research
Melbourne, Sydney and Perth will be the three initial study sites for this Project, with additional
sites expected to be identified in Year 3. The research output will have relevance and impact
for all Australian cities (including peri-urban areas) and regional centres.
Indigenous Consultation and Engagement
In late 2016 an Indigenous Research Associate (Urban Sustainability) will be employed to
support efforts within the Centre for Urban Research and the Clean Air and Urban Landscapes
Hub to address the existing gap between urban sustainability research in Australia and
Indigenous perspectives, knowledges and interests. CUR and CAUL are engaged in work to
develop an urban sustainability research agenda led by and co-designed with urban
Indigenous communities. Working with research teams and partners, the position will support
the development of this agenda toward Indigenous-led urban sustainability research capacity.
This will involve undertaking research and engagement activities in line with the Clean Air and
Urban Landscapes Indigenous Engagement and Participation Strategy
(www.nespurban.edu.au) to: address knowledge gaps in urban sustainability from an
Indigenous perspective; and engage with Indigenous people living and working in Australian
cities, on urban sustainability knowledge.
The appointment will be based at RMIT University’s Centre for Urban Research, supervised
principally by Associate Professor Libby Porter. The appointment will work closely with the
CAUL Knowledge Broker (based at University of Melbourne) and CAUL’s Indigenous Advisory
Group, to undertake the following tasks:
1. Review existing knowledge and initiatives linking Indigenous perspectives and
values in cities and urban environments;
2. Support the design of, and undertake, a program of strategic face-to-face
engagement and relationship-building with Indigenous communities (both
traditional owner and other communities with historical and contemporary
connections) in Melbourne and Sydney about their values, interests and capacity
for meaningful research partnerships about urban environmental quality; and
3. Document and provide critical analysis of the Indigenous engagement and
participation processes undertaken to date by CAUL, NESP and partners.
The Research Associate (Urban Sustainability) will prepare and undertake high-quality
research and community-based engagement activities. The Research Associate (Urban
Sustainability) will embed their research expertise in research networks across RMIT and
CAUL and with local and national, internal and external partners. The post is for 12 months in
the first instance with the possibility of a further fixed-term contract pursuant to further funding.
Inclusions (in scope)
‘Urban systems’ refers mainly to the built infrastructure of cities or semi-natural systems under
the control of people (e.g. parks). The project aims to better understand the impact of
integrated urban systems on people, and so inform decision making in city planning,
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management and development. The focus is on: transport; active transport and walkability;
land-use and urban form; buildings; green and open space provision and the impacts on
liveability and sustainability for humans.
Exclusions (out of scope)
Although there are numerous non-human inhabitants of cities, namely animals and plants, the
impacts and benefits of urban systems for non-humans are not the focus in this Project, except
where co-benefits for both humans and non-humans are clearly identified.
Project Keywords
Liveability, emissions, greening , productivity, urban
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PROJECT 5 – THE SHARED URBAN HABITAT
Project length – 2 years and 6 months
Project start date – 01/06/2015
Project end date – 31/12/2017 (Note: if the intended research and proposed collaborations
are successful, this project could be extended for a further 2-3 years)
Project Leaders – Dr Kirsten Parris and Professor Richard Hobbs (FTE – 10% each)
Lead Research Organisation – The University of Melbourne and the University of Western
Australia
Project leader contact details – k.parris@unimelb.edu.au, ph. 03 9035 8090 (KP);
richard.hobbs@uwa.edu.au, ph. 08 6488 4691 (RH)
Project Summary
The construction and expansion of cities often leads to the loss of native species and
ecological communities, to the detriment of biodiversity but also the detriment of the human
urban experience. Of direct relevance to the Department of the Environment and Energy,
state agencies and local government, this project will address the broad question of how
humans can effectively share the urban habitat with other species. This includes the
protection and/or restoration of important habitat elements within cities, and the conservation
of threatened species, threatened ecological communities and other aspects of urban
biodiversity. The project will also consider how to engage people with nature in the city more
effectively, and measure the benefits that people derive from everyday encounters with
urban biodiversity.
Indigenous Engagement and Participation
Summary of IEP Categories assigned:
Following a review of Research Plan Version 2, CAUL Hub’s Indigenous Advisory Group
assigned a range of Indigenous Engagement and Participation (IEP) categories to the
subprojects within Project 5. Sub-project 5.1 (Baselining urban biodiversity) was assigned
an IEP category 1, as was much of subproject 5.2 (Bringing nature back into cities). Subproject 5.3 (Developing an integrated urban citizen science program) was allocated
categories 1 and 2, and subproject 5.4 (Ecology and conservation of native wildlife in cities)
was allocated categories 1, 2 and 3.
Notes:
The Project 5 team met in July 2016 to consider the IAG’s assessment of Research Plan
Version 2 and opportunities to further Indigenous engagement and participation in our
research and outreach activities. We identified nine options that could be implemented over
the life of the project, as follows:
Sub-project 5.1 – Baselining urban biodiversity
1. A collaboration with Indigenous people to highlight traditional stories about some of
the threatened species that are persisting in Australian cities, and their cultural
significance
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2. A collaboration (possibly involving the Research Unit for Indigenous Languages
(RUIL) at The University of Melbourne) to collate the Indigenous names of threatened
species persisting in cities.
Sub-project 5.2 – Bringing nature back into cities
3. Including local Indigenous people in workshops to explore the cultural suitability of
different species for reintroduction, and to identify Indigenous perspectives on the
criteria that make a species suitable for reintroduction
4. A collaborative project to highlight creation stories of some of the species chosen for
reintroduction, to engage the broader community with both biodiversity in the city and
Indigenous culture/place
5. A creative performance to celebrate the return of reintroduced species
Sub-project 5.3: Developing an integrated urban citizen science program
6. A collaboration with traditional owners and/or other Indigenous people in Melbourne
on the psychological benefits of engaging with nature in the city (possibly using the
app but maybe other techniques such as interviews, focus groups etc.)
7. Including Indigenous names for the focal species in the urban wildlife app
Sub-project 5.4: Ecology and conservation of native wildlife in cities
8. Connecting the broader community with focal species through art and/or
performance using creation stories; this would involve a collaboration with local
Indigenous people (possibly including totem holders)
9. Supervising an Indigenous Masters student to investigate the cultural significance of
flying foxes for different Indigenous groups along the east coast of Australia
Clearly, it would be too ambitious to attempt all of these in 2017. Also, the Project 5 team
felt that it would be important for at least some of these activities to be led and shaped by an
Indigenous researcher. To that end, we will pursue options 2, 3 and 4 in the first instance.
Kirsten Parris has already held a preliminary meeting with Dr Rachel Nordlinger from
Melbourne’s’ Research Unit for Indigenous Languages to explore a possible collaboration for
option 2 (collating the Indigenous names of threatened species persisting in cities).
In addition, we have sought funding from The University of Melbourne’s Indigenous
Research Initiative Seed Funding Scheme to employ an Indigenous Research Fellow on this
Project in 2017 (part time for 12 months in the first instance). If this application is successful,
the Indigenous Research Fellow will lead the development of an innovative research agenda
focused on Indigenous perspectives of biodiversity in the city (see Indigenous Consultation
and Engagement section below for further information).

Summary of changes since previous Research Plan
The key changes to the Project are a delay in the release date for our citizen science apps,
due to protracted contract negotiations between The University of Melbourne and Gaia
Resources, and a proposal to employ an Indigenous Research Fellow to lead an innovative
research agenda focused on Indigenous perspectives of biodiversity in the city (subject to
funding).
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Problem Statements
Problem
When cities are constructed, they often displace other habitats and the species that live
there. Cities tend to be built in places with high biodiversity, as species-rich areas are
preferentially settled by people. As a case in point, urban development in Australia is
accelerating along the coastal fringe of the continent, where rainfall, primary productivity and
biodiversity are high. Because of the dramatic environmental changes it entails, urbanisation
often creates a conflict between the needs of humans and the needs of other species. But
despite these challenges, Australian cities remain notable for their biodiversity, supporting
significant remnant vegetation, threatened ecological communities and populations of many
threatened species. To conserve these species and communities into the future – and urban
biodiversity more generally – we need to engage all levels of government as well as the
urban-dwelling citizens of Australia in identifying and implementing practical solutions to this
ongoing problem. We also need to measure and properly value the benefits that urban
biodiversity provides to city-dwelling humans.
How Research Addresses Problem
This research will engage citizens, community groups, Indigenous groups and all levels of
government with the problems of urban biodiversity conservation, by demonstrating the
importance of Australia’s cities for biodiversity – including threatened species and ecological
communities – and by demonstrating the value of biodiversity for urban-dwelling humans.
With a strong emphasis on outreach and communication, it will develop a protocol for
bringing nature back into cities and an integrated program of urban citizen science projects
across Australian cities. This program will then be used to coordinate broad-scale citizen
science activities that will make an important contribution to three studies on the ecology and
conservation of native fauna in our cities. These studies will focus on EPBC-listed frogs,
EPBC-listed flying foxes and a range of functionally important native insects, and lead to a
series of practical recommendations for improved conservation management of these taxa in
urban environments. Using new technologies and cutting-edge science, this project will also
measure the psychological benefits of interacting with urban biodiversity through volunteer
programs, citizen science and the Commonwealth government’s Green Army program.
Alignment with NESP Research Priorities
This project responds to CAUL Hub research priorities 13 and 14:
13. Work with major cities to assess the effectiveness of various current and new
approaches to managing vegetation in urban areas, and how these can be incorporated into
greening plans to maximise positive outcomes for biodiversity, including threatened species,
air and water quality, and human health. These outcomes could include absorption of
atmospheric pollutants, sequestration of carbon, mitigation of the urban heat-island effect,
provision of habitat and landscape connectivity for biodiversity, strengthening of social
capital, and the reconnection of humans with nature in urban areas.
14. Demonstrate the relative cost effectiveness of different approaches to planting and
managing urban green spaces for air and water quality and human well-being. These
approaches could include the choice of species to be planted, the location and configuration
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of plantings, irrigation of plantings with stormwater to improve survival and growth rates and
reduce runoff to local streams, and preservation of upland drainage lines in new
developments to provide green space and a range of environmental and health benefits for
residents.
The project includes a strong focus on the conservation of threatened species, identified by
the Threatened Species Commissioner Mr Gregory Andrews as a cross-cutting theme within
NESP. It also includes various subprojects that will inform the overarching goal of the Green
Cities Blueprints, with an emphasis on the biodiversity benefits of urban greening.

!
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Research
Description of research
Project 5 includes four subprojects: “Baselining urban biodiversity”, “Bringing nature back
into cities”, “Developing an integrated urban citizen science program” and “Ecology and
conservation of native wildlife in cities”. Sub-project 5.1: Baselining urban biodiversity
The distribution of threatened species in Australian cities
The synthesis and analysis of existing data are important first steps in any major research
undertaking. This subproject has synthesised and analysed data on the current distribution
of all federally-listed threatened species (approx. 1600 species, extracted from the
Department of the Environment and Energy’s ‘Environment Resources Information Network’)
within 99 Australian cities, where a city is defined as a settlement with a human population >
10,000 (Ives, Lentini, Threlfall et al. 2016. Cities are hotspots for threatened species. Global
Ecology and Biogeography 25, 117-126). This paper shows that 30% of EPBC-listed
species occur in cities, and that Australian cities support substantially more threatened
species per unit area than non-urban environments.
Building on this work, we have identified a subset of 376 threatened species that have the
majority of their range within urban and peri-urban environments, and have collated
information on the characteristics of these species, the processes that have and/or are
contributing to their threatened status, and the management actions that are currently
proposed for each. This information has been drawn from the SPRAT database,
conservation advice documents and recovery plans. We are using these more detailed data
to investigate current and novel management actions for particular groups of threatened
species in cities, and provide recommendations for ways to conserve multiple species with
the same management actions. This is likely to be more time- and cost-efficient than
developing separate management strategies for each individual species. The next step in
this subproject will be to analyse the aspects of Australian cities and key mechanisms within
them that promote or hinder the persistence of our native flora and fauna within the urban
environment. Aspects of cities to be investigated include % green cover, city form, age,
topography, size and the connectedness of the existing reserve network.
A likely extension of this work is a formal assessment of the risk to urban and peri-urban
populations of threatened species posed by threatening processes such urban development
and habitat fragmentation. Lastly, this subproject will contribute to the selection of species
that are ecologically suitable for experimental reintroductions to urban habitats, to be trialled
in subproject 5.2, “Bringing nature back into cities” (described below). We will assess the
suitability for reintroduction of plant and animal species across a variety of taxonomic
groups, based on their biological traits, likely population viability, dispersal ability and other
characteristics that may influence their persistence in the urban environment.
Sub-project 5.2: Bringing nature back into cities
Many species have been lost from our urban areas; this subproject will develop a ‘Bringing
nature back into cities’ protocol to reintroduce or ecologically replace species in urban
environments to reverse the trend of species loss, restore ecological function and ecosystem
services. Ecological replacement is a form of conservation introduction involving the release
of an appropriate substitute species to re-establish an ecological function that has been lost
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through extinction (Seddon et al. 2014, Science 345, 406). Bringing nature back into cities
will have benefits both for urban biodiversity and for urban-dwelling humans. Building on
research in subproject 5.1 that will identify ecologically suitable species for reintroduction or
ecological replacement, this subproject will determine which of these species are also
socially and culturally appropriate for these urban conservation actions. First steps include
the collation of spatial data layers on the distribution of vegetation, public open space,
streams, wetlands and riparian corridors, and habitat connectivity across a range of
Australian cities (in conjunction with Projects 2, 3 and 4) to identify suitable locations for
targeted interventions. While animal reintroduction and ecological replacement actions will
focus on individual species, actions aimed at plants will likely focus on the re-establishment
of native plant communities, in collaboration with organisations such as Greening Australia.
Species to be reintroduced or ecologically replaced may include both threatened and nonthreatened taxa. Targeted actions may also include the establishment, re-establishment or
rehabilitation of wetlands in the urban landscape, particularly ephemeral wetlands that
provide important fish-free habitat for frogs and other aquatic and semi-aquatic taxa. Many
wetlands are lost through urban development, and those that remain are under increasing
pressure from higher temperatures and less reliable rainfall with climate change. As a
consequence, “re-wetting” may be an important component of bringing nature back into
cities. In certain circumstances, non-native plants may be retained in or added to the
landscape if they provide an important resource for the targeted native species.
Action research for bringing nature back into cities: Towards a network of
intervention sites
Fundamental to subproject 5.2 will be the establishment of an ‘Action Research Program’ for
bringing plant and animal species back into cities. This program will be developed in close
collaboration with CAUL Hub stakeholders. This component of subproject 5.2 has begun to
identify a Network of Intervention Sites (NIS) for the potential co-implementation of plant and
animal reintroduction and ecological replacement actions, with a number of suitable sites
identified in the City of Melbourne. We will conduct a systematic identification of sites in
which local governments and state agencies are planning to carry out intervention actions in
the short (2015-2017) and mid (after 2017) term. This task will be made possible and
distinctly facilitated by the invaluable feedback and data contributed by stakeholders and
end-users (e.g., City of Melbourne, City of Moreland, City of Canning, City of Blacktown, City
of Penrith, Parks Victoria) during the recent series of NESP CAUL Hub stakeholder
engagement workshops. We envisage a comprehensive dataset that will include potential
sites to bring plants and animals back into cites across environmental (metropolitan to
regional), conservation (unprotected to protected), ownership (private to public) and
management (unmanaged to intensively managed) gradients.
The identification stage will be followed by a suitability analysis stage, in which identified
sites will be run through a decision tree model of site suitability. This model will assess and
score site suitability given a series of criteria, including but not limited to: (1) ecological and
social intrinsic interest; (2) occurrence of threatened plant and animal species; (3) landscape
context; (4) accessibility; (5) timeframe and duration of intervention; (6) potential to increase
health co-benefits; (7) assess to ancillary data; (8) amount of cash and in-kind cocontribution from the participating organisations; (9) relevance of the intervention site for
other subproject within the NESP CAUL Hub; and (10) potential to introduce basic
experimental design elements such as replication and control plots.
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For decision-makers, evidence generated from monitoring and quantifying plant and animal
reintroduction or ecological replacement actions within NRIS will be highly invaluable per se.
Yet, from a purely academic stance, we anticipate that working with data derived from such
a diversity and perhaps seemingly uncoordinated series of intervention sites might represent
an analytical challenge. We will tackle this in two ways. First, as described above, we will
include experimental design criteria in the site suitability analysis. Second, we will develop
and fine-tune a methodological approach based on quantitative meta-regression and metaanalysis, specifically tailored to the synthesis of data derived from NRIS interventions.
Identifying charismatic species for bringing nature back into cities
Although some protocols have been developed by conservation organisations to identify the
most appropriate target species for conservation campaigns, no such protocol currently
exists to determine the likely charisma (and thus social acceptability) of plant and animal
species for bringing nature back into urban environments. Luis Mata led a workshop at RMIT
University in May 2016 to begin the development of such a protocol, which will likely include
a web-based photo-preference study that will include a large sample of urban-dwelling
humans representing a comprehensive number of cities around the world. The study will be
based on paired photographs, which will be posteriorly analysed though conjoint analysis.
Furthermore, each photograph will be coded with a series of attributes selected to reflect
known or suspected characteristics influencing city-dwellers’ response to plant and animal
species. Coded data will be analysed using hierarchical modelling techniques to elucidate
the attributes driving people’s preferences and whether these were in turn affected by the
broader taxon to which the species belong and/or city-specific features such as size and
location. Results from this study will be made available to all interested stakeholders, and
will be essential for fine-tuning the ecological and social suitability ‘Bringing nature back into
cities’ decision tree model described in the next section.
Bringing nature back into cities: which species and why?
There is a vested interest from conservation scientists and stakeholders working in urban
environments to understand which plant and animal species are ecologically and socially
suitable for reintroduction or ecological replacement actions. With so much riding on each
decision, it is paramount that careful and systematic thought is put into each potential re
action under consideration. Yet, no decision-making tool is presently available to aid scientist
and stakeholders with such an important objective. Through this task we are currently
developing and fine-tuning a decision-making tool to assess the suitability of plant and
animal species for bringing nature back into cities. This tool will use decision trees to assess
and score plant and animal suitability given a series of ecological and social criteria,
including but not limited to: (1) functional and performance traits; (2) degree of hostspecificity; (3) host-shifting potential; (4) likely population viability; (5) dispersal capabilities;
(6) species- and taxa-specific social and cultural charisma (as identified in the previous
section); (7) potential for translocation and/or incubation; (8) associated real and perceived
risks; (9) economic cost and benefits, and (10) potential to deliver ecosystem services (or
disservices). In collaboration with taxonomic experts, community groups, and other local and
state stakeholders, we will conduct a workshop to refine the developed decision tree model,
to guarantee that this urban conservation tool meets the needs of all relevant decisionmakers.

Attachment A: Project 5

83

Project 5 – Shared Urban Habitat

In February 2016, we ran a workshop in collaboration with the Urban Sustainability Branch of
the City of Melbourne to identify appropriate ‘Target species for rewilding, monitoring and
public engagement in the City of Melbourne’. (The CAUL Hub no longer uses the term
‘rewilding’, following advice from the Indigenous Advisory Group.) The workshop involved
groups of experts on plants, fungi, birds, reptiles, frogs, bats, insects and molluscs who
considered a set of criteria that could be used to assess the suitability of species for
reintroduction/ecological replacement, monitoring and public engagement. Participants
developed lists of potential target species from plant and fungi taxa, vertebrate taxa, and
invertebrate taxa and selected a few species as examples for more detailed consideration.
We prepared a report for the City of Melbourne based on the outcomes of this workshop
(Mata et al. 2016; Milestone 15).
Sub-project 5.3: Developing an integrated urban citizen science program
The collection of data is a costly part of ecological research, and this cost often limits the
scope of field-based projects. In recent years, there has been a move towards greater
engagement with non-specialist “citizen scientists” to help with data collection, either on a
planned or an incidental basis. Cities are ideal places to conduct citizen-science projects
because dense human populations mean a large pool of potential participants. However,
current urban citizen science projects in Australia are often quite fragmented. Following a
range of different models, they can yield inconsistent data and achieve variable levels of
engagement with the public.
An integrated, online app for urban citizen science
In collaboration with environmental technology consultants from Gaia Resources (a private
company with whom we connected during the NESP CAUL Hub stakeholder engagement
workshop in Perth), this subproject will develop an integrated program of urban citizen
science projects in capital and regional cities around Australia. The program will include
protocols for engaging and training participants, best-practice approaches to data capture,
display, storage and analysis via a mobile urban-biodiversity app with multiple modules, and
effective ways to motivate and further empower urban citizen scientists around Australia.
The program will incorporate the citizen-science components of our research projects on the
ecology and conservation of various faunal groups across multiple cities (endangered frogs
in Melbourne, Sydney, Wollongong, Newcastle and Perth; urban populations of flying foxes
in eastern and northern Australia; insect pollinators, predators and parasitoids in coastal and
inland cities of Victoria, News South Wales and WA – see subproject 5.4). The data
gathered by citizen scientists will contribute to these broader projects and help to identify
practical and effective management strategies to conserve threatened species – and
biodiversity more generally – in urban spaces that are largely designed for people.
We expect two modules of the urban biodiversity app (frogs and flying-foxes) for iPhone and
Android to be submitted to the app store on November 30th, 2016, with the beneficial insect
module to be submitted on February 28th, 2017. The app will be branded with the CAUL
Hub logo, and the web portal to the app will be hosted on the CAUL Hub website.
Participating citizen scientists will be able to log in and view maps of the data collected on
each taxonomic group. Each user will be able to see which data points they themselves
have contributed, but the contributors of the other data points will not be identified for privacy
reasons. Intellectual Property associated with the app will be shared by The University of
Melbourne and Gaia Resources. Researchers will be able to access all data collected,
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which will be maintained on a secure cloud server. The app will provide data for harvesting
by the Atlas of Living Australia (ALA) and the Global Biodiversity Information Facility (GBIF)
via its back-end data repositories. ALA data harvesting will be made available at the time of
final delivery of the CAUL app project – February 28th, 2017.
The psychological benefits of engaging with biodiversity through citizen science
The capacity to engage people more fully with nature in the urban environment is an
important aspect of citizen science. In collaboration with Parks Victoria, we will investigate
the psychological benefits of engaging with urban biodiversity through citizen science and
other environmental programs across a diversity of social groups, including 1) people who
volunteer for programs such as Friends groups and the PV Park Champions; 2) young
people participating in the Green Army program, who may not come from a high
environmental-care background; 3) local Indigenous people using urban parks for recreation
and/or cultural activities; and 4) people participating in online citizen science projects. Using
verbal surveys and experiential sampling via a second mobile app, we will measure a
number of psychological benefits across this broad demographic cohort. Benefits to be
measured may include relief from stress, improved mood, a stronger sense of community in
the city and/or connectedness to nature. . We expect the environmental psychology app to
be launched for iPhone and Android on February 28th, 2017. The app will provide data for
harvesting by the Atlas of Living Australia (ALA) and the Global Biodiversity Information
Facility (GBIF) via its back-end data repositories. ALA data harvesting will be made
available at the time of final delivery of the CAUL app project – February 28th, 2017.
Sub-project 5.4: Ecology and conservation of native wildlife in cities
This subproject will investigate practical strategies for conserving native wildlife in Australian
cities across three taxonomic groups – frogs, flying foxes and beneficial insects (pollinators,
predators and parasitoids). Using existing data, data collected through our citizen science
programs, targeted field work, modelling and field experiments, we will test various
management scenarios for each taxon including improvement of existing habitat, provision of
new habitat via revegetation programs and/or the construction of wetlands, and increased
landscape connectivity across a range of spatial scales. The groups to be studied cover a
range of life histories, body sizes and levels of mobility across the landscape. As part of this
subproject, we will also explore novel approaches to communicating the science of urban
ecology and conservation, and innovative ways to engage the public with urban biodiversity
(e.g., through the performing arts).
Bell frogs
In collaboration with the Threatened Species Recovery Hub, we will investigate the effects of
local wetland characteristics, disease plus habitat loss, fragmentation and isolation on the
persistence of bell frogs in urban environments. Bell frogs are large frogs in the genus
Litoria, and include the EPBC-listed green and golden bell frog Litoria aurea (NSW), the
EPBC-listed growling grass frog L. raniformis (SE Australia), and the motorbike frog L.
moorei (WA) which is not of current conservation concern. The first two species are
threatened by urbanisation in Sydney and Melbourne, respectively, while the motorbike frog
appears to have adapted well to city life and is commonly found breeding in suburban
backyards in Perth.
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Using existing data, targeted field work and data collected through a citizen science program
(outlined above in subproject 5.3), we will compare the breeding biology, metapopulation
dynamics, and response to the fungal disease chytridiomycosis of these three frog species
in urban and suburban areas of Melbourne, Sydney, Wollongong and Perth. We have
collated existing data on Litoria aurea from two locations in New South Wales and some
smaller datasets on Litoria moorei in the Perth region. Targeted field surveys for L. moorei
(including swabbing for the presence and intensity of infection with the chytrid fungus) will
begin this spring/summer season. We will then assess alternative management scenarios
for these species in the urban landscape using metapopulation modelling, quantifying the
relative value of manipulating the characteristics of a water body, increasing habitat
connectivity and/or creating new habitats. We will also quantify the importance of preserving
upland drainage lines and off-stream wetlands within new residential developments for our
target taxa and other frogs. Currently, these elements of aquatic habitat tend to be lost
during urban development, unlike larger-order streams that are maintained and surrounded
by at least some level of riparian reserve or buffer zone.
Available evidence suggests that water temperature and salinity play an important role in
controlling infection levels and mortality of frogs exposed to the chytrid fungus, a widespread
pathogen. In collaboration with the Threatened Species Recovery Hub (Project 1.4 –
Disease and widespread faunal declines), we are in the process of testing an existing
biophysical model of frog microclimates and chytrid risk using existing data and targeted field
surveys. We will then undertake a series of replicated habitat manipulations and assess
changes in microclimate, disease prevalence and population responses. In the first instance,
these are likely to be conducted in the greater Melbourne region in collaboration with the
Victorian Department of Environment, Land, Water and Planning (DELWP). DELWP is
currently considering the location, size and other characteristics of wetlands to be
constructed as part of the Melbourne Strategic Assessment, in an effort to offset impacts of
new urban development on metapopulations of the growling grass frog.
Flying foxes
Flying foxes are establishing new roost sites or camps in urban and peri-urban areas in
eastern Australia, taking advantage of the consistent food supply provided by planted native
and exotic vegetation. However, the establishment of large urban camps of flying foxes can
lead to conflict with humans (for example, the recent case of Bateman’s Bay, NSW). In
collaboration with the Threatened Species Recovery Hub (TSR Project 4.4), the Australian
Research Centre for Urban Ecology, CSIRO and the University of Western Sydney, we will
assess practical strategies for improved conservation management of the EPBC-listed
spectacled flying fox and grey-headed flying fox in cities along the east coast of Australia.
Using biophysical modelling, existing field data and data collected by citizen scientists (see
subproject 5.3), this study will identify priority urban camp sites for flying foxes that are both
socially acceptable and robust to climate change, including a likely increase in extreme heat
events over the coming decades. Citizen scientists will also provide important information on
the spatial distribution of flying foxes in cities, the parts of the landscape they are using (e.g.,
bushland parks, recreational parks and gardens, and private gardens), and what types of
food plants they are frequenting. This approach to conservation management will help to
reduce conflict between flying foxes and humans, and maximise the persistence of these
threatened species throughout their geographic range.
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Native insect pollinators, predators and parasitoids
Pollinators play a key role in ecosystems, and insects form the most diverse and abundant
group of pollinators in Australia. Insect predators and parasitoids also perform key functional
roles in many ecosystems. Building on previous research conducted in urban golf courses,
parks and residential gardens around Melbourne, we will assess the importance of
vegetation composition, habitat complexity and habitat connectivity for the persistence of
native beneficial insects (i.e., pollinators, predators and parasitoids) across multiple cities in
Victoria, New South Wales and Western Australia. Given its geographic extent, existing
datasets (where available) and data collected by citizen scientists will play an important role
in this study.
Using targeted field surveys and spatially targeted citizen science programs, we will assess
the composition and functional diversity of the beneficial insect assemblages within urban
and urbanising regions, and will construct ecological interaction networks (antagonistic and
mutualistic networks) which can be used to assess the stability and resilience of insectderived ecosystem services in current and future urban landscapes. With this information we
will also be able to quantify the importance of insect-friendly planting regimes, and assess
the benefits of alternative plantings regimes for urban pollinators, predators and parasitoids.
Via statistical and mathematical modelling, we will use these data to assess a variety of
practical management interventions to support beneficial insects in urban landscapes. For
example, these may include active management of remnant native vegetation, revegetation
of cleared areas of public open space within established suburbs on a variety of spatial
scales, wildlife or biodiversity gardening in private gardens, and experimental habitat
manipulations such as the installation of “bee hotels”. Bee hotels provide nesting sites for
solitary bees that live alone rather than in social groups. We have already deployed 80 bee
hotels in private gardens and patches of remnant habitat across the City of Booroondara, as
a pilot project to assess their benefit for this important group of native pollinators.
In the spring of 2014, the City of Melbourne called on citizen scientists to contribute to the
first Melbourne BioBlitz. During this event, more than 700 participants collected over 3,000
biodiversity records. Despite the high number of records and the high level of public
engagement, the efficiency of the 2014 Melbourne BioBlitz to address scientifically driven
questions remains to be demonstrated. In this task, we propose to work with the City of
Melbourne to develop a series of research questions to be addressed during the upcoming
2016 Melbourne BioBlitz. These questions will help to elucidate the network of ecological
interactions between plants and insects in both public and private urban green spaces.
Using knowledge gained through ‘The little things that run the city’ project, an on-going
insect ecology investigation being conducted by RMIT University for the City of Melbourne,
we will target a suite of insect pollinators, predators and parasitoids to be monitored by
citizen scientists. This monitoring scheme will include protocols to train participating citizen
scientists prior to the monitoring events as well as data gathering protocols to document the
detection history of each plant-insect interaction. Furthermore, we will use baseline data
from ‘The little things that run the city’ project measure the contribution of the Melbourne
2016 BioBlitz citizen science program to knowledge of plant-insect interactions in the City of
Melbourne. The City of Melbourne will benefit from strengthening the science component of
their citizen science program whilst generating essential evidence to guide their future green
space management strategies and their long-term biodiversity monitoring schemes.
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Links with other projects and hubs
Within CAUL Hub, the collation of spatial data on the distribution of vegetation, public open
space, streams, wetlands, riparian corridors and habitat connectivity across a range of
Australian cities will be done in conjunction with Projects 2, 3 and 4. Project 5 will also
involve close collaboration with the Threatened Species Recovery Hub on two components
of subproject 5.4 – conservation management of urban bells frogs, including chytrid risk in
urban frog populations (TSR Project 1.4), and identification of socially acceptable and
biophysically suitable camp site for flying foxes in Australian cities (TSR Project 4.4). Other
collaborators include Parks Victoria (subprojects 5.2 and 5.3), the City of Melbourne
(subprojects 5.2 and 5.4), Gaia Resources (subproject 5.3), Melbourne Water (subproject
5.3), the Australian Research Centre for Urban Ecology and the University of Western
Sydney (Project 5.4).
Related research
This project builds on previous work by hub members in the development of local citizen
science programs (Threlfall), the urban ecology and conservation management of frogs,
flying foxes and insect pollinators in Melbourne (Parris, N. Williams, Threlfall, Mata, Bekessy,
Ives, Livesley), water-sensitive urban design and the ecology of urban streams (Fletcher,
Walsh), and revegetation ecology in an urban context (Hobbs). The proposed research will
extend this work by developing a platform for an integrated, nation-wide urban citizen
science program; increasing the scope of previous work on growling grass frogs in
Melbourne to also include two related species in three other cities and experimental habitat
manipulations; using biophysical models to predict suitable roosting camps for flying foxes in
cities under future climate scenarios; extending the geographic scope of studies on insect
pollinators to multiple cities across three states, and quantifying the value of revegetation
programs and other habitat manipulations for this important group.
Expected Outcomes
Outcomes
The project will deliver multiple outcomes, including:
•

Research required to:
o

understand the number of threatened plant and animal species currently
persisting in cities around Australia,

o

identify species likely to be impacted by continued urban expansion,

o

pinpoint the aspects of and mechanisms within Australian cities that promote or
hinder the persistence of threatened species, and

o

understand the characteristics of species that predispose them to thrive or
struggle in urban environments

o

identify novel management actions that can assist the conservation of different
groups of threatened species in cities (e.g., nomadic species, plant species
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with a very limited geographic range, terrestrial vertebrates threatened by
habitat loss, fragmentation and isolation)
•

A protocol for a practical ‘Bringing nature back into cities’ program that aims to
reintroduce or ecologically replace plant and animal species into urban
environments, along with a list of candidate species that are ecologically, socially
and culturally appropriate for these type of targeted conservation actions.

•

A Network of Intervention Sites (NIS) for the potential co-implementation of plant
and animal reintroduction and ecological replacement actions, developed with
feedback contributed by stakeholders and end-users during the recent NESP CAUL
Hub stakeholder engagement workshops

•

A decision tree model to assess the suitability of plant and animal species for
bringing species back into cities

•

An integrated, national urban citizen science program that engages city-dwellers
with biodiversity in their neighbourhood

•

Three new urban citizen science projects as part of this program, focused on
EPBC-listed frogs, EPBC-listed flying foxes and native insect pollinators, predators
and parasitoids

•

Practical conservation strategies to mitigate processes that are threatening the
persistence of bell frogs in south-eastern Australia, including habitat loss, habitat
fragmentation, habitat isolation and disease

•

A spatial dataset on the location of biophysically suitable and socially acceptable
locations for urban and peri-urban camps of EPBC-listed flying foxes, that considers
likely changes to climate including an increase in extreme heat events

•

Stronger community engagement in planning at a landscape scale for EPBC-listed
flying foxes

•

Practical conservation strategies to mitigate processes that are reducing the
abundance and diversity of native pollinating insects in cities across three states
(WA, VIC and NSW), such as habitat fragmentation, habitat isolation and a loss of
habitat complexity

•

The research-oriented insect ecology and conservation component of the 2016
Melbourne BioBlitz

Specific management or policy outcomes
This project will:
•

identify a range of effective management actions for threatened frogs and flying
foxes in cities around Australia

•

identify the most efficient management actions to conserve and promote the
biodiversity of beneficial insects in urban environments, which play a key role in
pollinating native plants and urban food crops and controlling insect pests
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•

build community engagement and consensus required to implement these actions
across multiple taxonomic groups

•

contribute to the Green Cities Blueprints by elucidating and quantifying the
biodiversity benefits that can be obtained through urban greening programs

Value
This project will provide substantial value for the environment, including:
•

stronger community engagement with urban biodiversity through well-coordinated
citizen science programs and a pilot study for ‘Bringing nature back into cities’ – this
can be measured by the number of participants in our three citizen science
programs, the quantity of data collected, and the number of people engaging with
the idea of bringing nature back into cities through local workshops and the CAUL
Hub website

•

improved conservation management of frogs, flying foxes and functionally important
native insects in Australian cities – this can be measured over time by programs to
monitor the number of stable or increasing urban populations/metapopulations of
threatened frog and flying fox species, and an increase in the diversity and
abundance of native pollinating insects following management interventions at
target sites

Planned Outputs
Sub-project 5.1: Baselining urban biodiversity
•

A collated spatial database of the distribution of threatened species in Australian
cities

•

A peer-reviewed report/journal article describing and synthesising the distribution of
threatened species across Australian cities

•

A peer-reviewed report/journal article synthesising the aspects of and mechanisms
operating within Australian cities that promote or hinder the persistence of
threatened species

•

A peer-reviewed report/journal article examining characteristics of and key
processes impacting on particular groups of threatened species in Australian cities,
and novel management actions to address these processes

•

A media release and multiple stories in the print and electronic media about the
importance of urban habitats for biodiversity in general and threatened species in
particular

•

A report on plant and animal species that are ecologically suitable for reintroduction
or ecological replacement as part of a ‘Bringing nature back into cities’ program
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Sub-project 5.2: Bringing nature back into cities
•

Collated spatial datasets on vegetation, public open space, streams, wetlands, and
habitat connectivity across Melbourne/a range of Australian cities (in collaboration
with Projects 3 and 4)

•

A database of suitable locations for reintroduction or ecological replacement
experiments within Melbourne

•

A series of workshops with local councils, community groups, and Indigenous
groups on the idea of bringing nature back into cities and the types of species they
would like to see brought back to the city

•

An opinion piece on bringing nature back into cities, including ecological and social
considerations

•

A report presenting a list of species that are socially and culturally (as well as
ecologically) appropriate for reintroduction or ecological replacement

•

A pilot ‘Bringing nature back into cities’ program using one or more species as
identified above

•

‘Identifying charismatic species for bringing nature back into cities’ (Peer-reviewed
paper).

•

‘Bringing nature back into cities: which species and why?’ (Peer-reviewed paper).

Sub-project 5.3: Developing an integrated urban citizen science program
•

A framework for a national, integrated urban citizen science program

•

An article in our hub newsletter, “Urban Beat”, describing the framework and its
application to stakeholders including local governments, state agencies and other
researchers

•

Established citizen science projects on frogs, flying foxes and beneficial insects
across multiple cities, with online tools/interfaces for data entry and display

•

A peer-reviewed report/journal article describing our integrated citizen science
program and its application

Sub-project 5.4: Ecology and conservation of native wildlife in cities
•

A stochastic metapopulation model for each of the green and golden bell frog and
motorbike frog, adapted from an existing model for the growling grass frog

•

An article in our hub newsletter, “Urban Beat”, about the aims of our research on
frogs

•

A refereed journal article describing the value of various practical management
strategies for bell frogs in cities under various development scenarios

•

Workshops with community and Indigenous groups in at least three cities on social
attitudes to flying foxes
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•

A spatial dataset on the location of biophysically suitable and socially acceptable
locations for urban and peri-urban camps of EPBC-listed flying foxes

•

‘Plant-insect interactions in urban environments as elucidated through citizen
science’ (Peer-reviewed paper).

Please note that all digital outputs from Project 5 will be passed to Project 2, which will
then provide end-users with access to these outputs as an integrated package. Nondigital outputs (reports, graphics, publications etc.) will be curated and made available
through the CAUL Hub website as part of the KT/Comms strategy. These outputs will
also be made available to the Department of the Environment and Energy. Long-term
curation of such outputs is supported by the data policy of The University of Melbourne.
Knowledge Brokering and Communication
The project team will work closely with the Hub’s communication and knowledge brokering
team to develop a work plan complementing the Hub’s overarching strategic communication
and knowledge brokering strategy. We will also work together with the communication team
to develop appropriate tools and products for the target audiences, as well as ensuring the
findings are built into the Hub’s broader communication plans.
Data and Information Management
The CAUL Hub has a uniform approach to the management and accessibility of data and
information. Subject to agreements with data providers, all data produced by the CAUL Hub
will be made publicly available. The primary means by which this will happen will be through
the AURIN portal. All journal publications will be made publicly and freely available within 12
months either in open access journals or on accessible repositories. These repositories will
be linked from the CAUL Hub web-site. Other outputs of the CAUL Hub will be made
available on the CAUL Hub website and in publication repositories of the partner institutions.
Further details about the approach that will be taken by the CAUL Hub to Data and
Information Management can be found within the Project 2 description.

The person responsible for ensuring that the data and information products arising from this
project are made freely and openly accessible is project leader Kirsten Parris
Email Address: k.parris@unimelb.edu.au
Phone Number: 03 9035 8090
Location of Research
On-ground works and data collection will be undertaken at relevant survey sites across a
variety of cities including Perth, Melbourne, Wollongong and Sydney. These will be identified
in collaboration with the PAG, the Department of the Environment and Energy, local
Indigenous groups and other key stakeholders. The scope of this project encompasses
urban and peri-urban areas Australia-wide.
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Indigenous Consultation and Engagement
We have responded to the recommendations of CAUL Hub’s Indigenous Advisory group by
developing a plan to employ an Indigenous Research Fellow on this Project in 2017 (part
time for 12 months in the first instance). Funding has been sought from The University of
Melbourne’s Indigenous Research Initiative Seed Funding Scheme to support this position,
with some matching funds from the CAUL Hub and in-kind support from the Australian
Institute of Landscape Architects Victorian Chapter.
All urban environmental practices, research and policy occurs on, to and in Aboriginal
Country. No matter the focus, approach, personnel, timing or framing, all of these practices
have an impact on the lives and futures of Aboriginal people. A key challenge, then, is for
urban practitioners and researchers to respond meaningfully to the expectations, rights and
aspirations of Indigenous communities in urban areas. Key questions to be explored include
the significance of native biodiversity (including threatened species and ecological
communities) for maintaining a connection to Country in the city; ways to improve the
liveability and conservation value of urban landscapes by better incorporating Indigenous
values and knowledge of biodiversity into urban design and management; and the utility of
interdisciplinary collaborations between ecology, participatory art making and performance
for engaging the broader community with biodiversity in the city and with Indigenous place,
history and culture.
We propose to employ an Indigenous researcher to lead the development and
implementation of this project, in consultation with Indigenous communities in Melbourne
and other cities across Victoria. This researcher will collaborate with an Indigenous
Research Associate at the Centre for Urban Research at RMIT University, who will be
working to establish a complementary research program relating to Indigenous perspectives
on the sustainability of the built form in cities. In keeping with the CAUL Hub’s Indigenous
Engagement and Participation Strategy, the CAUL Hub will ensure that appropriate
academic and cultural support is provided for this Indigenous Australian researcher, as well
as appropriate cultural support for the Indigenous communities that are engaged with,
including the community from which the researcher comes. One technique for doing this will
be to draw on the expertise of the Indigenous Units of the University of Melbourne and the
University of Western Australia.
This innovative project will expand Indigenous research capacity, identify knowledge gaps
and establish a research agenda for the conservation and enhancement of biodiversity in
cities that is co-designed and delivered by Indigenous communities. Truly interdisciplinary in
nature, it will encompass the fields of urban ecology, conservation biology, science
communication, urban planning, landscape design, participatory art-making and
performance. By supporting an Indigenous researcher to lead the development and
implementation of this agenda, the project will lay the foundations for larger grant
applications through the ARC Linkage and/or Discovery schemes in 2018.
Inclusions (in scope)
The scope of this project includes practical strategies to conserve threatened species and
other biodiversity in Australian cities through establishment, protection and enhancement of
key habitat elements (including native vegetation, habitat corridors, riparian corridors and
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wetlands), revegetation works, creation of new habitat, and reintroduction of species to
suitable urban sites. The project will also seek ways to maximise the benefits of biodiversity
for people who live in Australia’s cities.
Exclusions (out of scope)
This project does not include collection of extensive new datasets by the project team.
Instead, it will focus mainly on the synthesis and analysis of existing datasets and collection
of new data via proposed citizen science projects on frogs, flying foxes and beneficial
insects. However, we will conduct targeted field work to test the predictions of relevant
biophysical and metapopulation models and to assess the biodiversity benefits of various
reintroduction or ecological replacement actions. Please note that ongoing monitoring to
track trends in the populations of our target species over time is excluded from the scope of
this project.
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