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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 the
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:
Date:

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 8 November 2017.

Signed:

Hub Steering Committee Chair Name:
Date:
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INTRODUCTION
The National Environmental Science Program
The National Environmental Science Program (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 Program will build on its predecessors - the National Environmental Research Program
and the Australian Climate Change Science Program – 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.
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•

Research outcomes that are communicated clearly to end-users and the general public,
and stored in a manner that is discoverable and accessible.

Hub Role
The Commonwealth Government established the Clean Air and Urban Landscapes (CAUL)
Hub of the National Environmental Science Program (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
understand of how best to increase and integrate green infrastructure and reduce the
environmental impact of buildings and transport to improve air quality, reduce greenhouse gas
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 that
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 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
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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.

HUB ADMINISTRATION & GOVERNANCE
Hub Leadership and governance
Hub Leaders
From 2018, the CAUL Hub will be led by Dr Kirsten Parris (University of Melbourne), one of
Australia’s leading urban ecologists. The Deputy Hub Leader is Dr Joe Hurley (RMIT
University), whose research focuses are urban sustainability, and urban planning governance
and systems.
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, and practical solutions. The Hub Leadership team is supported
by a suite of outstanding investigators within each of the themes listed above across the six
broad research projects. More information on the CAUL Hub Leadership Team and
researchers can be found at www.nespurban.edu.au/people/ while Figure 4 shows the
research themes and projects of the CAUL Hub. These projects are also summarised in Table
2.
From August 2017, the Clean Air and Urban Landscapes Hub has moved to a two-tiered
leadership structure, with an Operational Leadership Group meeting monthly and a Strategic
Leadership Group meeting quarterly. Both of these meetings are minuted.
The Clean Air and Urban Landscapes Hub’s Operational Leadership Group is responsible for:
•

Execution of the research plan, including monitoring delivery of milestones and
deliverables

•

Undertaking annual reporting and other reporting and administrative requirements

•

Co-ordination of project meetings

•

Driving communication between projects and institutions

The Clean Air and Urban Landscapes Hub’s Strategic Leadership Group 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
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•

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

•

Reporting to the Steering Committee

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:
•

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.

Please see the Clean Air and Urban Landscapes Hub’s website for further details on the
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:
•

Overseeing the development and implementation of Indigenous engagement,
collaboration and participation in the CAUL Hub Research Plan

•

Endorsing the evaluation requirements with respect to the IEPS in overall CAUL Hub
reporting
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•

Encourage alignment and coordination of the Hub IEPS with other initiatives including
other NESP Hubs, government, community, industry and the broader scientific
community

Please see the Clean Air and Urban Landscapes Hub’s website for further details on the
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 Program, 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 Environment and Energy provided approval to fund the Clean Air and
Urban Landscapes Hub and has authority to approve major changes to the scope and funding
allocation to the Hub and to endorse annual versions of the Research Plan.
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 Program Evaluation, which will review the impact and success of the
program, 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 program. 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 or, a program 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. 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).
5. 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.
6. Study the exposure and risks to the environment and human health of chemicals and
persistent organic pollutants arising in everyday products, including chemicals newly
listed under the Stockholm Convention, in the urban environment – from indoor and
outdoor sources, flows and use through to disposal via current urban infrastructure
such as sewers and landfills.
7. 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.
8. Assess existing and identify new information systems and processes needed to
achieve air quality objectives, identify trends and evaluate outcomes.
9. 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 programs, and management actions
by all levels of government, the community and industry
10. Work with major cities to assess the effectiveness of various current and new
approaches to managing urban ecosystems, such as greening plans, 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 support the development of a framework for greening cities which
would consider multiple benefits such as 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.
11. 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.
12. 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.
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Table 1: Progress on CAUL Research Priorities
Research Priority Status
1

Ongoing. (Project 1, especially subproject 1.4)

2

Ongoing. (Subprojects 1.2, 1.3, 7.1 and 7.2)

3

Ongoing. (Subprojects 1.2, 7.1 and 7.2)

4

Ongoing. (Subprojects 1.2, 4.1, 7.1 and 7.2)

5

Ongoing. (Subprojects 4.1 and 4.3)

6

Ongoing. (Subproject 7.3)

7

Ongoing. (Subproject 1.2, 1.3, 7.1 and 7.2)

8

Ongoing. (Subproject 1.3)

9

Met

10

Ongoing. (Projects 3, 5 and 6; subproject 4.2),

11

Ongoing. (Projects 5 and 6; subprojects 3.3, 3.10, 3.11, 4.2 and 4.3)

12

Ongoing. (Project 6; subprojects 3.9 and 3.11)

LIST OF RESEARCH PROJECTS
Below is a summary table of research projects contained in this Version 4 Research Plan, the
associated Department of Environment and Energy Research Priority and the relevant
Sustainable Development Goal.
Detailed plans for each specific project can be found in Attachment B of this research plan
version 4 for new and reapproved projects. Research Plan Version 3 has details of projects
that are continuing.
Detailed description of the Sustainable Development Goals and the role of the Department of
Environment and Energy can be found at http://www.environment.gov.au/aboutus/international/2030-agenda and are summarised in Figure 2.
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Figure 2: Sustainable Development Goals

Table 2: CAUL Hub Research Projects Research Priorities, and Sustainable
Development Goals (SDGs)
Project Subproject Title

Research
Priority

SDGs

1

1, 2

3, 11

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 7, 8
for estimating human exposure

1.4

Clean Air Plan for Western Sydney

3

3
3, 4, 7

3
3,11

9

Urban Greening for Liveability and
Biodiversity

11, 15, 3, 13

3.3

Understanding the psycho-social
dimensions of urban greening

10, 11

3

3.8

Managing urban greenspace

10

15,11,3, 13

3.9

Green space policies and governance
for changing green urban landscapes

10, 12

15,11,3,13

3.10

Evaluating urban green space

10, 11

15,11,3

3.11

Species selection for the urban forest: a
multi-faceted question

11, 12

13, 15,3

4

Improved Urban Systems for
Liveability
4.1

Transport futures

11,8,9,3
4, 5

12

8,9, 13

4.2

Making greening happen in consolidating 5, 10, 11
cities

13,11

4.3

Liveability

5, 11

3

4.5

Green mapping tools and techniques: a
guide

10

11

The shared urban habitat

10, 11

11,12,15,3,

5
5.2

Bringing nature back into cities

15,11,13

5.3

Developing an integrated urban citizen
science program

12, 3

5.4

Ecology and conservation of native
wildlife in cities

15

5.5

Indigenous-led research on biodiversity
in the city

11

5.6

Australian cities as targets for threatened
species conservation

11,15

6

Network of shared study sites

10, 11, 12

11,15,3

6.1

A network of shared study sites for
greening and biodiversity

11,15

6.2

From footpaths to ecosystems:
understanding the role of the verge in
delivering urban ecosystem services

11, 15

6.3

Social and biodiversity benefits of the
Upper Stony CreekCreelkTransformation
Project

3, 11, 15

6.4

Indigenous-led research

7

12

Air quality in Australia

11
3, 11,9

7.1

Traffic and air quality: improving the
National Pollutant Inventory

2, 3, 4, 7, 9

9,11,3

7.2

The role of pollution from fires and urban
air quality in Australian cities

2, 3, 4, 7, 9

3,9,11

7.3

Indoor air quality

6

3

Other
KB/KT

Integrated city policy framework;
Consolidation of proposed avenues for
outcomes; Alignment of our work with
the Sustainable Development Goals

17,11

EXPECTED OUTCOMES AND OUTPUTS

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
13

•

Is discoverable and accessible

•

Informs decision-making and addresses environmental priorities.

Research under the NESP is expected to inform the policy and program 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 and Outputs
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 3 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
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.
Outputs will be tailored for particular end-users. Given the range of end-users with interests in
cities this implies a broad range of outputs, both in type and content. These range from
briefings for policy makers to Apps to gather data and improve public engagement.
There will be significant syntheses of policy advice given around Air Quality in Western
Sydney (previously known as the Clean Air Plan for Western Sydney) and the framework for
urban greening.
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.

Table 3: Expected CAUL Key Outcomes and Outputs 2018-2019
Project 1 – Western air-shed and particulate study for Sydney
•

Improved air quality modelling and assessment tools

•

Detailed chemical composition data from campaigns publicly available for testing of
future model’s ability to simulate the atmosphere

•

New monitoring and citizen programs running in Western Sydney

•

Improved knowledge of biogenic emissions
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•

Tools for assessing personal exposure to PM2.5 that leverages the data coming from
satellite instruments

•

A Clean Air Plan for Sydney

Project 3 – Urban greening for liveability and biodiversity
•

Guidelines for multifunctional governance of urban green space, including best-practice
guides to participatory and inclusive approaches

•

A report identifying the green space benefits at risk from increasing temperatures

•

Data on new tree species potentially suitable for future climates

•

Guidelines for a green space monitoring and evaluation framework

•

A framework to guide urban forest interventions in areas of biodiversity significance

Project 4 – Improved urban systems for liveability
•

A better understanding of the diffuse emissions from private transport

•

Recommendations on integrating hotspot data into government policy decision-making
and further liveability indicators

•

A toolkit of approaches for greening cities that policy makers can use and adapt to their
own requirements

•

The development of a regional cities liveability framework

•

An understanding of the health trade-offs and opportunity costs that arise through
private transport-based commuting

Project 5 – The shared urban habitat
•

A decision-making framework for land managers regarding which species to bring back
into cities, including explicit consideration of which species are most ecologically,
socially and culturally suitable for reintroduction

•

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)

•

Practical conservation strategies to mitigate processes that are threatening the
persistence of native fauna (including bell frogs and native beneficial insects), including
habitat loss, habitat fragmentation, habitat isolation, disease and a loss of habitat
complexity

•

Strengthened connections between university researchers and local Indigenous
communities; increased awareness and application of Indigenous knowledge to the
management of urban biodiversity; and a participatory arts-science event to foster
greater understanding (amongst researchers and the general public) of Indigenous
perspectives on biodiversity in the city

•

Identification of conservation opportunities for threatened species and other
biodiversity in urban environments, including a synthesis of knowledge regarding which
conservation actions may be most effective, and identification of potential sites for
implementing practical actions

Project 6 – Network of shared study sites
•

Better understanding of biodiversity impacts of urban greening initiatives

•

Development of standardised biodiversity sampling methods which can be used to
build up a significant knowledge base of the ecological impacts of urban greening
15

•

Increase the biodiversity potential of future green space initiatives through greater
knowledge about which species are encouraged to return

•

New knowledge to assist in evidence-based policy-making for enhancing the ecological
role of street verges

•

Increased use of verge systems focused on lower vegetation and ground strata for
promoting urban greening, biodiversity and community benefits

•

Provision of recommendations for management of street verges and streetscapes in
Australian cities

•

New knowledge about the biodiversity and human health impacts of urban waterway
greening initiatives and the enhancement of green space and habitat in deprived
suburbs

•

Establishment of standardised mixed-method approaches to measure the health and
wellbeing impacts of urban greening initiatives that can be used to monitor and
evaluate projects

•

Documentation and dissemination of the Upper Stony Creek collaborative process to
determine the value for the approach to be transferred to other contexts, including the
development of a monitoring and evaluation framework

•

Establishment of an evidence base for the biodiversity and human health and wellbeing
and social outcomes from urban greening initiatives

•

The highlighting of a model for integrating Indigenous understandings into city
governance and research

Project 7 – Air quality in Australia
•

Improved emissions baseline, leading to more cost-effective improvements in air
quality

•

Improvements in mitigation and responses to smoke pollution arising from improved
knowledge of health effects

•

Improved consumer advice on the use of domestic fragrance products

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 maintains 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
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•

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

2018 Communications and Knowledge Brokering Implementation Plan
Overview
The Clean Air and Urban Landscapes Hub (CAUL Hub) will help transform urban systems by
delivering an integrated multidisciplinary program of research on the quality of air, urban
ecology and public health, led by experts in these fields. Key criteria for knowledge brokering
and communications activities within CAUL Hub are to be user-oriented, deliver legacy
outputs, and to value public engagement.
The CAUL Hub Knowledge Brokering and Communications Strategy 2015-2021 involves three
phases of implementation – Awareness, Engagement and Transformation, with 2018
continues the Engagemnt phase and begins the Transformation phase.
This phase is marked by significant dialogue with urban research-users through one-to-one
contact, workshops and enhanced social media and web presence.
A key knowledge brokering activity in the engagement phase, will be gaining new and
developing existing collaborative partnerships with end-users.
In 2018, public audiences will be engaged through outreach such as conferences, art-science
collaborations and an increased use of our website and social media. Information gathered
from these activities about the way audiences relate to CAUL's research will be used in the
final design of CAUL's major public communication outputs.
Key implementation activities for 2018 aim to increase communications channels and deliver
research outputs to drive outcomes in a manner that reflects the multidisciplinary, multi
institutional and multigenerational nature of the Hub. Increasing the flow of information from,
between and within CAUL project groups is essential to effective delivery of the Engagement
phase of our strategy.
Strategic Objectives & Partners
For each of our key stakeholders and audiences, relevant communication intentions and
approaches have been identified below. The inter-disciplinary nature of the hub calls for a wide
spectrum of communications and knowledge transfer activities to be harnessed, including new
and traditional media, broadcast and face-to-face communications.

17

Intentions

Type
Approach

Partners &
Investors
Ensure
communications
align with long-term
goals of each
project.

External
Produce 3 Urban
Beat newsletters in
2018, including one
Indigenous issue to
line up with
NAIDOC week.
Produce
background
synthesis reports to
ensure research
problems are
focused on enduser
understandings.
Produce further
synthesis reports
as research
outcomes are
achieved.
Hold forums to
bring researchers,
policy-makers and
environmental
managers together
to facilitate
evidence-based
decision-making.

Hub Researchers

Research Users

Public Audiences

Assist with internal
communications and
provide research
opportunities for
continuous
development of
researchers’ skills
and outputs.
Internal
Regular leadership
group meetings.

Shape knowledge
transfer practices
to provide input
into research
protocols and an
enhanced ability to
use the research
outputs.
External
Personal contact
and workshops to
allow iterative,
user-focussed
refinement of
research projects.

Provide new ways of
understanding urban
environments and an
enhanced capacity to
improve these
environments.

Annual conference
for all CAUL Hub
members/staff.
Use passwordprotected sections in
website.
Workshops for CAUL
members to integrate
Indigenous
perspectives into the
research program.
Community/partner
engagement and
media training.
Project Advisory
Groups to monitor
individual knowledge
brokering and
communications
activities.

Produce
background
synthesis reports
to ensure research
problems are
focused on enduser
understandings.
Produce further
synthesis reports
as research
outcomes are
achieved.
Hold forums to
bring researchers,
policy-makers and
environmental
managers
together to
facilitate evidencebased decisionmaking.
Update The Chirp
with any project
developments.
Develop Facebook
page and focus on
generating original
content for Twitter.
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Public Outreach
Online tools,
mapping/visualisations
to foster long-term
public engagement.
Update The Chirp with
any project
developments.
Communicate with
local community
organizations and
representative bodies
to promote research
outcomes and recruit
people for citizen
science projects.
Engage new audiences
for science
communication with
art-science
collaborations focused
on data
mapping/visualization,
to gather information
on how public interacts
with CAUL research.
Produce content (eg
videos) to be used on
social media and the
website to increase
profile and
engagement with the
hub.

Approach
To ensure the hub’s research has a positive impact, sound internal and external
communication during engagement will be required. The hub will be utilising a series of tools
to clarify and coordinate communication responsibilities and guide effective knowledge
translation. Early in 2018 Communications and Knowledge Brokering plans will be co-created
with Project Leaders based on relevant intended outputs and outcomes of each of the CAUL
projects. These plans are for internal use by CAUL executive and Project Teams to maximize
our engagement opportunities with stakehodlers .
The below text summarises communicate responsibilities in the hub during the engagement
phase. These are general all-hub guidelines for how communications activities will be
prioritized. The intention is to clarify how communications activities will work for CAUL and
identify the knowledge translation steps that accompany any research outputs.
All Researchers are responsible for:
•

•
•

Promoting and acknowledging CAUL (Audience: stakeholders & public)
• CAUL logo and due recognition words on CAUL publications
• Mention CAUL when doing media
• Generic CAUL presentations as available
• Contact the Commuhnicatinos Officer for additional needs
Internal communications (Audience: CAUL internal)
Share small items of news – conferences, awards etc – through internal email and
Urban Beat

CAUL Executive is responsible for:
•

•

•

Coordination
• Reporting to DoEE
• Steering Committee and Indigenous Advisory Group meetings
Media (Audience: stakeholders & public)
• Soliciting major articles for Urban Beat from CAUL Hub researchers
• Updating website, based on information provided through Leadership Group and
supporting media activities as required
• Seeking appropriate opportunities to provide public-focused information promoting
research in key media outlets, including those managed by the Department of
Environment and Energy
Providing Hub-level communication resources (Audience: CAUL internal)

Project Leaders are responsible for:
•
•

•

Annual Reporting to DoEE (Audience: DoEE)
• 2018 Annual Report - Coordinate reporting, including case study (1 per project).
Biannual Hub governance (Audience: CAUL internal)
• Steering Committee Meeting - Report on progress relative to research plan
• Indigenous Advisory Group Meeting - Report on IEPS activities
Monthly reporting to Leadership Groups (Audience: CAUL internal)
• Progress towards forthcoming milestones
• Personnel changes within team
• Significant stakeholder consultations (including updates for contact database)
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•

• Any recent or forthcoming media
• Awards received
• Academic publications
Informal content (Audience: CAUL internal and social media audience)
• Anecdotes, interesting activities and photos to CAUL Exec for social media content.

Subproject Leaders are responsible for:
•

•
•

Convening project team meetings (Audience: CAUL internal)
• Monthly, or otherwise as appropriate
• Advise Hub Exec of meeting schedule and invite if there are KT/Comms
opportunities
Monthly reporting on progress (Audience: DoEE & CAUL internal)
Report on milestone progress through project leaders

Proposed Check List for 2018 Communications and Knowledge Brokering Plans for all
CAUL researchers
If you have produced a:
•

Report: have you included CAUL logo and due acknowledgement, notified
Communications Offier and sent NESP research product submission form to DoEE and
notifed any external and internal project collaborators, partners and end-users?

•

Publication: have you mentioned CAUL, notified media/CAUL exec, sent NESP
research product submission form to DoEE and promoted on social media, and notifed
any external and internal project collaborators, partners and end-users?

•

Workshop/meeting: have you contacted stakeholders, promoted on social media and
sent a photo and description to exec to include in The Chirp or website?

•

Data: have you uploaded to a publicly available data platform?
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Below is an example of how the IAP2 public participation spectrum could apply to CAUL
engagement activities.

Aim

Objective

INFORM

CONSULT

INVOLVE

COLLABORATE

EMPOWER
To provide
responsibility
for research
from beginning

To provide
stakeholders
with information
on our research
activities

To seek
feedback from
stakeholders on
research
activities

To work directly
with people on
a research
project

To actively
partner with
stakeholders
throughout
research project

To provide
Information

To provide info,
hear views,
incorporate
where possible

To actively
consult, discuss,
consider and
include
feedback

To include in
decision making,
planning,
analysis
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COLLABORATION AND PARTNERSHIPS
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 (UOM and Rayner) and the Threatened Species
Recovery Hub (UOM/Parris, UWA/Hobbs, RMIT/Bekessy). The AIRBOX LIEF grant is
comprised of 9 partners including UOW and UOM in an integrated measurement facility for air
quality.
For the Western Air-Shed and Particulate Study for Sydney, 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 a National Framework for Urban
Greening we’re actively collaborating with CSIRO Land and Water Flagship, CSIRO Data 61,
OEH NSW, 202020 Vision, DEWLP (VIC), Resilient Melbourne, Macquarie University, the
National Green Infrastructure Network, AILA 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, , Indigenous Architecture and Design Victoria, ARUP, the City of
Melbourne, CSIRO, Threatened Species Recovery Hub, Tropical Water Quality Hub and the
Northern Australia Environmental Resources Hub to delivery our IEPS activities.
Finally, as we developed Version 4 of our Research Plan, we consulted with key research
users and collaborators through a series of workshops in July and August 2017. The input
from these 250 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.
Data Accessibility
The intention at the beginning of CAUL was that the Australian Research Infrastructure
Network (AURIN) would be the data repository and workbench for CAUL data. To this end, we
financed developments within AURIN, access to various key data sets and training for CAUL
staff. During year three, we undertook a review within the leadership group to survey staff use
of AURIN. Uptake has been very small and limited to projects 1 and 4. We concluded that
there is currently a gap between AURIN's capabilities and those of CAUL researchers. AURIN
has a set of tools built-in to its user interface. These provide a useful but not comprehensive
set of analyses. It also has an Application Programming Interface (API) making it possible to
interface bespoke tools running externally. The in-built tools are not a sufficient improvement
from more familiar systems to encourage CAUL researchers onto AURIN and the API requires
skills not common within CAUL. A combination of significant training and software
development is required to close this gap from both sides. It is an extremely worthwhile task
but not one we can accomplish within the time-frames and resources of CAUL. We have thus
terminated Project 2 and correspondingly reduced funding for AURIN, which will now come out
of the Comms funding for data visualisation activities on the Hub website.
In RPv4 we will fall back to a more conventional strategy for data dissemination:
•

All CAUL outputs, including data, documentation and analysis, will be made available
through the CAUL web-site either directly or as links to publically accessible
repositories;
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•

We will make more rigorous use of the notification templates and procedures to ensure
that the Department, in particular ERIN, is aware of any upcoming data sets;

•

We will continue to use AURIN capabilities as necessary to support visualisation of
CAUL data on the web-site; and

•

We will make direct links between researchers, data repositories and discovery
services such as the Australian National Data Service (ANDS) to reflect the new
arrangements.

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 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 placebased analysis about whether the CAUL Hub is likely to be able to inform their work. We have
met with ERIN staff several times over the life of CAUL and will resume these discussions to
ensure a smooth workflow for transmitting relevant CAUL data to ERIN.
One risk of this new strategy is poor internal communication of the availability of data sets. We
will mitigate this risk in two ways:
•

First, we have already mentioned the strengthened use of the publication templates to
refer to new data sets. This will serve to inform both stakeholders (the Department in
particular) and other parts of CAUL.

•

Secondly, we will include a section on upcoming data sets on the regular project
updates submitted to the operational leadership group each month. Each project will
hence be aware of new data sets arriving from all other projects.

One area in which we will continue to work with AURIN is the visualisation of CAUL data on
the web-site. This commenced in 2016 with a small extra allocation to AURIN as part of
CAUL’s Comms/KT budget to support visualisation, with the first product being the map of
threatened species in cities. We will continue this allocation.
Finally, there has been ongoing discussion between CAUL staff and curators of several state
repositories of data, in particular the Victorian EPA and OEH in New South Wales. The status
and strategies of such repositories is different in each state but we will use the map of CAUL
data sets mentioned previously to alert state agencies of potential CAUL data and discuss how
they might use it.

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 program, 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:
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Two important elements of the Monitoring and Evaluation Plan are annual project reporting
and the biennial program 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 program, including the research priorities. The biennial review will be used to inform 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 program evaluations or reviews planned during the life of the
NESP.

INDIGENOUS ENGAGEMENT
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
24

prioritisation, research delivery and, especially, the communication of research output. The
Hub’s approach to Indigenous engagement is detailed in its Indigenous Engagement Strategy.
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 forms a key element of the research planning process and our
knowledge brokering and communications strategy and the opportunities for key stakeholders
are detailed here:
•

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 programs 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 is a continuing
focus of the IEP Strategy in 2018. 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. To complement these activities, we will also access
the expertise or existing strategies of CAUL Hub hosts and partners, and will employ
Indigenous Researchers to lead Indigenous perspective research programs in Research Plan
V4; these include one program to explore research projects involving Indigenous perspectives
of the built environment (Project 6) and another program exploring Indigenous perspectives of
biodiversity and ecology in cities (Project 5).
To ensure expectations for the inclusion of Indigenous peoples and or knowledge are
clearly defined for all research, the Indigenous Advisory Group assume that all research
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activities are assessed 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 3 summarises the key activities completed and planned under the CAUL Hub IEPS.
A summary of project assessments against the three categories upon advice by the
Indigenous Advisory Group is given in Table 4 below.
Table 4: Summary of CAUL Hub IEPS Categories
Project/
Title
Subproject

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

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

3.8

Green space policies and governance for changing green
urban landscapes

2

3.9

Managing urban greenspace

1-2

3.10

Evaluating urban green space

2

3.11

Species selection for the urban forest: a multi-faceted question

1-2

4.1

Transport futures

3

4.2

Making greening happen in consolidating cities

2-3

4.3

Liveability

3

4.5

Green mapping tools and techniques: a guide

2-3

5.1

Baselining urban biodiversity

1

5.2

Bringing nature back into cities

1
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5.3

Developing an integrated urban citizen science program

1-2

5.4

Ecology and conservation of native wildlife in cities

1-2

5.5

Indigenous-led research on biodiversity in the city

1

5.6

Australian cities as targets for threatened species conservation

2

6.1

A network of shared study sites for greening and biodiversity

2

6.2

From footpaths to ecosystems: understanding the role of the
verge in delivering urban ecosystem services

2

6.3

Social and biodiversity benefits of the Upper Stony Creek
Transformation Project

2

6.4

Indigenous Research Associate (Urban Sustainability)

1

7.1

Traffic and air quality: improving the National Pollutant
Inventory

3

7.2

The role of pollution from fires and urban air quality in
Australian cities

2

7.3

Indoor air quality

2

Figure 3: CAUL Hub IEPS Key Activities

KEY IEPS ACTIVITIES 2018
In 2018 the Indigenous Advisory Group has requested CAUL focus on building a narrative of
our processes to date – that the journey CAUL has undertaken to develop our IEP Strategy is
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the most important story. Focussing on how and why we have implemented the processes and
projects rather than outputs is an important part of giving back and sharing the lessons we
have learned. As such the key IEPS activities this year will be another edition of NAIDOC
Week Urban Beat; a series of workshops with our researchers to develop their project plans,
explicitly to increase Indigenous engagement and participation using the best practice
approach we have developed; and a series of public or small group forums at the Universities
that our reserachers are based to tell the story of our IEPS today.

Figure 4: CAUL Hub Themes and Projects
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ATTACHMENT B – CAUL HUB RESEARCH PROJECT PLANS
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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)
NOTE: This summary only includes changes since RPv3. Please refer to RPv3
for further details on this project.
Project length – 3 years 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 current status: In progress
Project Leader – Dr Clare Murphy (Paton-Walsh)
Lead Research Organisation – University of Wollongong
Project leader contact details – clarem@uow.edu.au, ph: 02 4221 5065

PROJECT DESCRIPTION
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 three 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 Policy Options Paper for Clean Air in Western Sydney
The project will enable policy makers to estimate the benefits of different mitigation strategies to
the future air quality in Western Sydney.
Project Description
The negative health impacts of airborne particulates on urban populations are now well
established. 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. The findings from this
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research will be summarised within the Policy Options Paper for Clean Air in Western Sydney
to facilitate adoption of key recommendations by policy makers.

Subproject 1: extending air quality measurement/monitoring capacity
In the final year of this project, there will be a focus on legacy projects and leveraging the
maximum benefits from the completed campaigns. To this end (contingent on final legal signoff from the NSW education department), we will establish a new monitoring facility and citizen
science program at Liverpool Girls High School in collaboration with NSW OEH that we expect
to outlive the project by some years. Our second major measurement focus will be on
characterising the biogenic emissions from vegetation surrounding the Sydney basin. The
measurement techniques and knowledge developed within this subproject will feed into efforts
for a comprehensive understanding of the interplay between urban greening and air quality.
We expect this sub-project to continue past the end of Project 1, within either Project 3 or 7.
Our remaining efforts within this sub-project will be the analysis and write-up of completed
measurements and condensing the findings into an appropriate format to feed into the Policy
Options Paper for Clean Air in Western Sydney.
Subproject 2: Implementing state-of-the-science air quality modelling to assess particle
pollution in Western Sydney
The modelling intercomparison exercise has unearthed a number of issues with the main air
quality modelling tools used to simulate atmospheric pollution in NSW. Most of these have
now been ironed out and in this final year of the project we will finish the ensemble comparison
and undertake some scenario modelling. The outputs from this research will inform the
recommendations within the Clean Air Plan for Sydney.

Subproject 3: Exploring potential measurement and modelling techniques for
estimating human exposure to airborne pollutants
We will continue to work closely with Centre for Air pollution, energy and health Research
(CAR) to evaluate the health impact of air pollution in Western Sydney and Australia more
generally. CAR investigators have clearly established research links, including ethics
approvals, to the 45 and up cohort study and we will continue to evaluate the health impacts of
air pollutants within this cohort. The 45 and up study has recruited more than 252,000 men
and women aged 45 years and over living in New South Wales, Australia, including 92,000
persons in the Sydney Metropolitan region and 38,000 persons in Western Sydney. Baseline
data were collected between 2006 and 2009 and includes self-reported information on current
health status, known risk factors and likely confounding factors, and potential mediators of risk.
The 45 and Up baseline data have been linked to mortality, hospital admissions, and cancer
data.
In 2017 we have investigated the impact of NO2 and PM2.5 on hospitalisations in NSW and a
draft manuscript is under review by co-authors. In 2018 we will investigate other health
outcomes such as respiratory and cancer outcomes.
In 2017 we have been developing improved models of exposure assessment and these will be
used in our investigations of the health effects of pollutant exposure. In particular, we are
developing a PM2.5 LUR model to estimate exposure across Australia.
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We have also submitted a manuscript (and have responded to reviewers’ comments) on a
Bayesian blending approach to combining exposure data from various sources at various
spatial and temporal scales.
Subproject 4: Policy Options for Clean Air in Western Sydney
This activity will synthesise work in other subprojects to suggest policy options for improving
air quality in Western Sydney. Previously this was described as a Clean Air Plan. Much of the
larger-scale planning has been achieved with the "Clean Air for NSW" and Clean Air Strategy
for Sydney. We will produce a document addressing gaps in the policy or knowledge base with
a particular interest in tools and approaches to support improved environmental decisions.

NESP 2017 Research Priority Alignment
Whilst this project will at least partially address a number of NESP research priorities including
2, 3, 4, 7 and 8, 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.

Indigenous Consultation and Engagement
Summary of IEP Categories assigned:
Research activities 1 and 2 (air quality measurements and modelling) were assigned IEP
category 3, whilst research activity 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.
Indigenous engagement and participation is ongoing through Indigenous research internships
and research to understand air quality changes using local Aboriginal understanding of
seasonality.
The proposed CAUL Wide workshop in early 2018, to develop Indigenous Engagement and
Participation plans for 2018 projects with assigned categories 1 and 2 will be attended by
relevant Project 1 team members.

PROJECT KEYWORDS
Air Quality, Particulates, Sydney, Measurements, Atmospheric modelling
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Project 2 – Data Integration
NOTE: Please refer to RPv3 for historical details of this project.
As noted in the main body of RPv4, the intention at the beginning of CAUL was that the
Australian Research Infrastructure Network (AURIN) would be the data repository and
workbench for CAUL data. To this end, we financed developments within AURIN, access to
various key data sets and training for CAUL staff.
During year three, we undertook a review within the leadership group to survey staff use of
AURIN. Uptake has been very small and limited to projects 1 and 4. We concluded that there
is currently a gap between AURIN's capabilities and those of CAUL researchers. AURIN has a
set of tools built-in to its user interface. These provide a useful but not comprehensive set of
analyses. It also has an Application Programming Interface (API) making it possible to
interface bespoke tools running externally. The in-built tools are not a sufficient improvement
from more familiar systems to encourage CAUL researchers onto AURIN and the API requires
skills not common within CAUL. A combination of significant training and software
development is required to close this gap from both sides. It is an extremely worthwhile task
but not one we can accomplish within the time-frames and resources of CAUL. We have thus
terminated Project 2.

Project 3 – Urban Greening for Liveability and Biodiversity

Project 3 – Urban Greening for Liveability and
Biodiversity
Project length: 5 years
Project start date: 01/01/2016
Project end date: 31/12/2020
Project current status: In progress
Project Leader: Cristina Ramalho, Deputy Leader Dr Judy Bush
Lead research organisation: University of Western Australia
Project leader contact details: Cristina.ramalho@uwa.edu.au, 08 6488 4565;
judy.bush@unimelb.edu.au, 0477 879 738

PROJECT DESCRIPTION
Project Summary
Green cities are healthier and more pleasant places to live, for people and other organisms.
We know that rapid environmental change (e.g. urban heat and climate change) and social
change (e.g. densification, cultural diversification) are occurring. This project will develop
guidelines and knowledge to help govern, manage, monitor and evaluate Australia's urban
green spaces in a landscape of change.
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Project Description
Problem Statements
Two major learnings from the first two years of research conducted through CAUL’s Urban
Greening for Liveability and Biodiversity Project are
1. There are challenges in managing trade-offs between the multiple benefits (e.g. health
and wellbeing, biodiversity, ecosystem services) from urban greening; and
2. Governance and management of urban greening is happening in a rapidly changing
social and ecological environment (e.g. climate change, densification), and therefore
historic knowledge is likely to be less useful in guiding future activities.
Further research is needed to help green space planners and managers create and maintain
multi-functional green space that continues to provide multiple benefits in future environments,
for different people.

How Research Addresses the Problem
The project will address this problem through five subprojects:
Subproject 3.3
please refer to RPv3

Subproject 3.8 – Green space governance in a changing green urban landscape.
Urban green space in public parks and streetscapes and private gardens provides multiple
benefits for city dwellers. Recognition of this multi-functionality is bringing opportunities for
inclusion of green space across policy domains, but also presents challenges for largely
monofunctional governance, management and budgetary systems. Green spaces are
governed by a complex set of institutions including Local Government Areas (LGAs),
government agencies, Non-Government Organisations (NGOs), nursery growers, landscape
architects, and community groups including local people and traditional owners. These
challenges are potentially amplified by the impacts of climate change and urban densification.
This project will develop guidelines, tools and frameworks for multifunctional governance and
participatory approaches that link policy domains, facilitate green space management and
evidence-based policy processes. A key knowledge gap identified by end users that will be
addressed in this research is the need for mechanisms to improve public participation and
inclusion in green space decision-making processes.
Subproject 3.9 – Informing management of changing urban green spaces.
Expected changes to urban green spaces driven by climate, demographic change and urban
densification have enormous implications for urban land managers and our cities. There is
currently little guidance to inform management of green space (e.g. plant selection, site
amelioration) in a changing environment to maintain and enhance the multifunctional benefits
it provides. This project will further knowledge of the likely changes to species, resources and
conditions facing urban green space managers, initially through a horizon scanning exercise
involving end-users and researchers from CAUL and other institutions. This exercise will
canvass a range of issues including changing climate, urban densification, demographic
change, water and waterways issues, biodiversity and human health and wellbeing. This
project will also extend the work done in RPv3 (on species climate change risks and functionattributes) by identifying the green space benefits at risk from increasing temperatures, and
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identify new species potentially suitable for future climates and harsh urban environments that
could maintain or enhance these benefits. These outcomes will build capacity in urban green
space management and inform future management of urban green spaces across Australia.
Subproject 3.10 – Monitoring and Evaluation of multifunctional green space at different
scales
Existing methods of measuring green space have largely focussed on simple measures of
land cover (e.g. tree canopy) or land use (e.g. access to parks). Increased recognition of the
multifunctional benefits of urban green space demands different kinds of monitoring and
evaluation measures that can act as indicators of multi-benefits at different scales – from sites,
to suburbs to cities. A range of domains including cooling, biodiversity, human health and
wellbeing, flood risk and water quality need to be addressed. Through a desktop exercise,
researchers will synthesize existing knowledge in the academic literature, and in practice on
green space indicators, and monitoring and evaluation of these indicators at different scales,
from sites to suburbs to cities to the national level. A workshop bringing together researchers,
end users and other stakeholders that will be used to identify requirements for an end-user
relevant monitoring and evaluation framework. From this synthesis and workshop, a green
space monitoring and evaluation framework and guideline will be developed. The outputs from
this subproject will contribute to Australia understanding how it meets its target for Sustainable
Development Goal 11 of providing universal access to green and public open spaces.
Subproject 3.11 – Species selection for the urban forest - biodiversity considerations
Worldwide, the urban forest is increasingly recognized as a tool to mitigate the impacts of the
urban heat island (UHI) and climate change. In Australia, most capital cities and respective
LGAs are in the process of implementing their urban forest plans. However, there is a
recognized lack of a scientific-driven framework that provides a solid foundation to
interventions within and across different cities. Subproject 3.9 will focus on species suitability
for the urban forest from the perspective of their vulnerability to future climates. Subproject
3.11 intends to explore biodiversity-related aspects that should also be considered in species
selection. In particular, this sub-project will focus on the Perth and Peel Metropolitan Regions,
which are located on the southwest Australia global biodiversity hotspot. This region has a
Mediterranean drying climate with increasing fire risk, some of the highest rates of insect and
bird plant pollination in the world, ground-water dependent ecosystems, and two iconic
endangered black cockatoos that use urban trees as important food resources. This research
project will synthesize existing knowledge on urban forestry in areas of significant biodiversity
conservation concern, and develop a framework to guide urban forest interventions in these
areas to better consider biodiversity, while still considering fire risk, human health and
wellbeing and ecosystem service provision.
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How will research inform decision-making and on-ground action?
As with RPv2 & RPv3, research in RPv4 for Project 3 will be conducted in close collaboration
with end users such as LGAs and water authorities. Separate outputs will target end user and
academic outcomes. Strategies such as targeted, co-branded reports with particular land
managers, public events to engage the broader urban greening industry, and workshops
involving academic and industry partners, will continue to be used to effectively communicate
findings to decision-makers and policy-makers.

Summary of changes since previous Research Plan
Sub-project 3.1, 3.2, 3.4 and 3.5 have been completed. Sub-project 3.3 has been rolled over
into this project plan with revised milestones. Sub-project 3.6 has been elevated to Project
status (Project 6). Subproject 3.7 was previously rolled into 3.5 & 3.6. Four new subprojects
have been proposed.
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.
NESP 2017 Research Priority Alignment
Project 3 directly addresses the 2017 Research Priorities for the CAUL NESP hub by
assessing the effectiveness of management and developing frameworks around the
multifunctional benefits of urban greening (Priority 10, subprojects 3.3, 3.8, 3.9 & 3.10),
exploring the cost effectiveness of urban greening interventions through a monitoring and
evaluation and species selection frameworks (Priority 11, subprojects 3.10 & 3.11) and
managing the impacts of climate change in urban areas (Priority 12, subproject 3.9 & 3.11).
Projects design and implementation will consider the NESP cross-cutting themes of climate
risks, social and economic value, the targeting of high conservation areas, and integration with
other NESP hubs.
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PATHWAY TO IMPACT
Outcomes
For practice:
•

Strengthen and facilitate green space governance and contribute to adaptation to
future landscape and urban change (3.8).

•

Increase the sustainability of future green space plantings through the use of more
suitable plant species (3.9).

•

Improved management of multifunctional green space benefits (3.9, 3.11)

•

Increased public participation and inclusion in green space governance (3.8).

•

Improved ability for land managers to justify investment in green space interventions,
to plan green space interventions, and to monitor the multiple outcomes of these
green space interventions (3.10).

•

Increased land manager awareness of biodiversity effects of urban forest
interventions (3.11)

For capacity building in the sector:
•

Improved capacity of land managers to effectively govern and manage green space
in a changing environment (3.8, 3.9, 3.10).

•

Improved collaboration between research and practice (all subprojects).

For research:
•

Furthering global scientific knowledge on the governance and management of
multifunctional green space in a changing environment, and at different scales (3.8 &
3.9).

•

Improved understanding of the challenges facing urban green spaces in a changing
environment (3.9).

•

Synthesis of knowledge on public participation and inclusion in green space
governance (3.10)

•

Better understanding of biodiversity effects of urban forest interventions (3.11)

Research-user

Engagement and
communication

Council officers Workshops, action
at Melbourne,
research, meetings
Moreland,
and emails
Hume and
others, State
Government
officers, NRM
management,
NGO, Agency,
industry and
community reps

Impact on
management
action

Outputs

Influence on urban
green space
governance
arrangements

Guidelines for green space
governance, including
tools for public
participation, will be
developed (3.8). These will
be made publicly available
through the CAUL website,
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City of
Melbourne (and
other
LGA/agency
reps)

Regular meetings,
emails, workshops
and a public report

Influence urban tree
selection

Urban forest tree species
suitable for future climates
data (3.9). Data will be
made publicly available on
the CAUL website

Various
researchers
and industry
reps

Horizon scanning
workshop

Influence policy and
management to
better incorporate
future challenges for
green space
management

Participation in a horizon
scanning workshop, and a
public report on future risks
and opportunities for
greenspace in Australia
(3.9) will be made
available on the CAUL
website

City West
Water,
Brimbank City
Council and
other LGA
parks and
urban planning
departments

Stakeholder
workshops, email
conversations,
meetings

Inform the
evaluation of urban
green space
interventions (e.g.
Stony Creek)

Guidelines for monitoring
and evaluation of green
space interventions (3.10)
will be made available on
the CAUL website

WALGA,
DBCA, City of
Subiaco

Meetings and
workshops

Inform green space
interventions to
improve outcomes
for biodiversity

Public report introducing
the framework (3.11) will
be made available on the
CAUL website

Additional outputs
For research:
•

Peer reviewed journal articles that contribute to global scientific knowledge on urban
greening. Preprint versions of these papers will be made available on the CAUL
website.

•

Scientific conference presentations that foster networking and knowledge sharing in
the scientific community

•

Case studies and models that can be shared with international parties at (for
example) Ramsar CoPs.

Indigenous Engagement and Participation
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.
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It is likely that we will also work with Indigenous Australians to assess the implications of our
urban forest climate modelling results, in particular Indigenous perspectives on indigenous
trees. This could be part of the City of Melbourne’s Urban Caring for Country Project.
Appropriate Indigenous representation will be actively sought to ensure involvement in
workshops, research design, planning and implementation processes.
Finally, the proposed CAUL Wide workshop in early 2018, to develop Indigenous Engagement
and Participation plans for 2018 projects with assigned categories 1 and 2 will be attended by
relevant Project 3 team members.

DATA MANAGEMENT AND ACCESSIBILITY
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. 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.
Project output

Data Management and Accessibility

Report from subproject 3.8

Available on website

Data from subproject 3.9

Available on website

Report from subproject 3.9

Available on website

Report from subproject 3.10

Available on website

Academic articles from
subprojects 3.8, 3.9, 3.10,
3.11

Available on website, and by electronic journals

LOCATION OF RESEARCH
Research outputs are designed to impact planning and management of urban green space in
capital and regional cities in all states and territories, with a particular focus on end user
partners in Melbourne and Perth. Research will occur at intervention sites at Stony Creek in
Sunshine, Melbourne, and in the Melbourne CBD.

PROJECT KEYWORDS
Urban Greening, Climate Change, Co-benefits, Ecosystem Services, Assessment tools
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Project 4 – Urban Systems for Liveability
Project length – 4 Years
Project start date: - 01/01/2016
Project end date: - 31/12/2019
Project current status: In progress
Project Leader: Marco Amati
Lead research organisation: RMIT University
Project leader contact details: marco.amati@rmit.edu.au ph. 03 9925 9887

PROJECT DESCRIPTION
Project Summary
This project investigates the impacts on the lived experience of people in major Australian
cities, focusing on the effects of land-use, diffuse air pollution, transport, urban heat and the
interconnections between them. In dialogue with key stakeholders, the project will probe the
feasibility of collecting data and using it for benchmarking the national performance of cities. In
addition to providing evidence for City Deals and measuring the national performance of cities
the project will contribute to a better understanding of how a number of factors influence
liveability and how decision-making in city planning to improve outcomes for urban residents
Our focus is on working to an agenda that improves and maintains the liveability of Australian
urban areas while also developing better models for enabling Indigenous communities to
define and direct research that is of importance and value to them.

Summary of changes since RPv3
•

Greening components of 4.2 will be moved to subproject 3.8 (Green space governance
in a changing green urban landscape.)

•

Subproject 4.1 will have a considerably reduced scope. Part of the agenda related to
transport will be moved into the Liveability Subproject (4.3) and 7.1

•

Subproject 4.4 will be moved in its entirety to subproject 7.2.

•

We have developed two new subprojects that a) seek to integrate and translate the
various CAUL-related research on greening to produce a guide for policy makers (4.5),
b) capture and further support the work on Indigenous identification and build on
previous research, and c) respond to priorities highlighted by stakeholders and the
CAUL Hub’s Indigenous Advisory Group.

Project Description
Subproject 4.1– Transport futures
Project length – 12 months
Project start date – 1 January 2018
Project end date – 31 December 2018
Research
This sub-project is ready to move from a data gathering stage to applications and links. We
can move from the evidence of who commutes where and when to what is the impact on
liveability, air quality and health. Thus, we can establish the overall costs and benefits of
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commuting. The work has been framed by the productivity agenda for cities but we can now
broaden this. There is also a strong link with the provisional sub-project on improved vehicular
emissions estimates (P7.2).
The ongoing project activities are:
Activity 4.1.5: Exploring vehicle fleet composition
Transition in motor vehicle fuel and technology
Tasks: While research has shown that vehicle energy and technology innovations have
accelerated in recent years, little research has investigated the socio-spatial dimensions of
these technological changes in urban areas. Drawing on motor vehicle registration dataset
combined with the Australian ‘Green Vehicle’ guide and ‘Australasian New Car Assessment
Program’ (ANCAP) data, this project will explore and project scenarios of future social and
spatial distribution regarding Vehicle Fleet Emission (VFE), alternative energy, and
autonomous technologies in the private vehicle fleet. These potential scenarios will feed into
other areas of CAUL. In the context of examining the links between urban social structure and
energy patterns of the fleet, the following types of factors will be examined to understand
potential future scenarios:
•

What the likely scenarios are going to be for the composition of different motor vehicle
fleets in the future, considering the rates of individual and cooperative ownership and
propensity to buy different vehicles

•

More precisely the team will analyse whether the households that are most reliant on
motor vehicles for transport have the capacity to buy vehicles with improved fuel
technology.

•

What the social differences are in household exposure to transport energy costs and
the adaptability of households in the use of modes and vehicle types

Subproject 4.2– Making greening happen in consolidating cities
Project length – 12 months
Project start date – 1 January 2018
Project end date – 31 December 2018
Activity 4.2.2 Embedding urban green space monitoring, analysis and communication
in state and local government
In earlier research plans under project 4.2 we developed a method of green space monitoring
suitable for national rollout (4.2.2: Developing a method for analysing urban land-use and
greening data). This work was piloted in Western Australia, and we have subsequently
developed relationships in Victoria and New South Wales to extend this work. As such, this
activity represents a continuation of this methodological development and a contribution to the
activities named in RPV3, specifically: 4.2.3 and 4.2.4. Overall, 4.2 represents a working
model of how cities’ greening performance can be benchmarked against one another as a
contribution to City Deals.
Milestones within this subproject include:
•

Enhanced data layer combining land use, vegetation cover and surface temperature for
Perth, Melbourne* and Sydney**
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•

Benchmark reports for all LGAs in Perth, Melbourne* and Sydney** based on scientific
workflows that process data layers.

•

Manuscript submitted on comparative analysis of urban greening across three
Australian cities and, multiple time periods *, **.

Activity 4.2.5: Turn down the heat - understanding where green planting can go to
reduce heat in Australia's metropolitan areas.
A key finding from project 3.1 has been the relationship between heat and the different land
covers in Australian cities. A significant amount of feedback has been received to this work
from CAUL’s interaction with 202020 Vision. Consequently, the aim of this research is to build
on that interaction and pilot work that tests transdisciplinary links between urban green
mapping and climate resilience and future forest works (4.2 and 3.2). As interest in heat in
cities remains politically salient, a key task will be to test the integration of hotspot data into a
cities performance framework. In other words, a hot spot indicator and associated metrics will
be developed, including exploring how cities can make decisions about heat. Overall, 4.2
represents a working model of how cities’ greening performance can be benchmarked against
one another as a contribution to City Deals. To further this project additional funds are being
sought from the Federal Smart Cities Program and industry.
Subproject 4.3– Liveability
Project length – 2 years
Project start date – 01/01/2018
Project end date – 31/12/2019
Research
This project will continue to build upon previous research investigating the liveability of capital
cities across Australia into rural and regional contexts through the development of a conceptual
framework of liveability in rural and regional areas of Victoria. The framework will be tested
through the development of relevant rural and regional indicators of liveability that can be used
for future monitoring and reporting purposes.
Activity 4.3.5: Assess the liveability of regional cities in Victoria, using a liveability
performance framework
Build on the foundational work to develop a liveability performance framework that can be
used to benchmark and monitor progress towards the development of healthy, liveable cities.
The consultation process with regional cities, local governments, the Victorian Governments
and key stakeholders will inform modification of existing indicators, data sourcing and the
development of new indicators as required. In addition, this project could help to inform the
development of baseline indicators for the Federal Government’s City Deals which 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 data sources (e.g. Public Sector Mapping Agencies – or PSMA Australia
Ltd). The indicators will be developed according to the most appropriate spatial scale (e.g.,
Statistical Area 1, Statistical Area 2) informed through the conceptual framework development
process.
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Activity 4.3.6 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 use the spatial models that have been developed in Sub-Project 4.1 to
understand the relationships between jobs, housing costs and commuting costs and their
impact on urban liveability in Australian cities. The project will build a spatial model of
commuting patterns in Melbourne, Sydney and Brisbane that can assist to appraise:
•

the productivity of urban labour markets relative to commuting burdens

•

the trade-offs 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

Subproject 4.4 – Indoor Air Quality
This project has been moved entirely to Project 7.

Subproject 4.5 – Green mapping tools and techniques: a guide.
Project length – 2 years
Project start date – 01/01/2018
Project end date – 31/12/2019
As local governments worldwide attempt to green their urban environments to redress local
temperature increases, stormwater surges and increase liveability they require a guide to
successful examples of green infrastructure deployment. The range and scope of the literature
on this topic is bewildering in its diversity, depth, scope and longevity. This means that both
practitioners and scholars rarely obtain a helicopter view of the field, which can help in
identifying and furthering innovation. The outputs for this project will cater to the needs of local
government and will include a report as well as a book for a scholarly audience. This pathway
to impact is detailed in the Pathways to Impact Table.
This project traces how local governments develop green infrastructure strategies and points
to the pathways that urban decision-makers such as planners, arborists and environmental
professionals can use in developing green infrastructure.
It draws on past work in CAUL, specifically 3.1, 3.8, 3.9, 4.2 and 3.10 but also seeks to
integrate the work that is being done in this area by large groups that are similar to CAUL, for
example, 202020Vision, Macquarie University and Victoria University. Finally, it seeks to
involve the in-kind support of international researchers working in this area.
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NESP 2017 Research Priority Alignment
Project 4 directly addresses the 2017 Research Priorities for the CAUL NESP hub by
assessing how cities in Australia can continue to be regarded as among the World’s most
liveable internationally. We intend to align our work by examining scenarios for improving air
pollution in Australian cities (Priority 4, 5, subprojects 4.1), exploring planning and land use
solutions for alleviating heat and better aligning decision-making between data and planning
(Priority 5, 10, subprojects 4.2) and communicating these benefits (Priority 10, subproject 4.5).
Central to our work is the emphasis on liveability but extending this to regional areas and
understanding how liveability is affected by the health impacts of different commuting modes
(Priority 11, subproject 4.3).

PATHWAY TO IMPACT
Outcomes
•

Increase the spending on green infrastructure by outlining the benefits, current state
of art and the potential opportunities that exist. (4.2)

•

Enable decision-making to dictate funding at different levels of government. (4.1,
4.2)

•

Increased extent and depth of understandings about liveability in Australian cities
(4.3)

•

Improving decision making and understanding of the barriers and opportunities for
improving the ecosystem services that can be delivered through urban greening
(whole of 4)

•

A deeper understanding of the changes in air pollution that are likely to occur
through changes in the vehicle fleet (4.1)

Research-user

Engagement and
communication

Impact on
management
action

Outputs

The
Department of
Prime Minister
and Cabinet in
development of
the Smart
Cities Plan,
Victorian
Government
Department of
Health, Local
Governments
across Victoria.

Victorian State
Government and
Local Governments
will be partners in
development and
conceptualisation of
regional and regional
liveability and a final

Research findings
will be shared with
all identified
stakeholders and
impact assessment
will be conducted
post development
of the pilot
indicators to
understand how
they have been
used in local
regional and rural
contexts.

This research has been
developed according to the
specific needs of policy
makers. They have sought
partnership to develop
these regional and rural
liveability indicators.
Development of liveability
audit reports based on the
developed conceptual
frameworks will be
delivered to all of the
Victorian local government
partners.
Journal article summarising
the development and
application of the
framework.
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Short policy brief or
Conversation article for
additional dissemination.

Project 4 – Urban Systems for Liveability

Victorian
Planning
Authorities
(VPA) and
Department of
Environment,
Land, Water
and Planning
(DWELP) in
Victoria
government will
be the users
and
stakeholders
for the research
activity 2

Local
government

The needs of
research and specific
research
questions/targets
were identified based
on the round table
discussion of urban
policy research
meeting between
RMIT research team
and VPA in 2017.

The results of the
analysis will be
used to evaluate
the Victoria
Government’s
transport plan and
suburban centre
development plan

The finding of the
research will be
presented to VPA
and DWELP via
research workshops
and briefings of
research progress
and findings

The research for 4.5
will be targeted to
local government
through reports and
briefings

Data on commuting
burdens and productivity
for workers by industry and
occupations and transport
modes
Data on energy and
emission costs of
commuting for workers by
industry and occupations
and transport modes
Data on productivity and
transport costs of
employment centres
These research outputs
have been agreed with
VPA to assist policy making
on future infrastructure
investments

As part of the
researcher’s
ongoing interest in
the field the
reception of these
materials will be
tested during the
roadshows and
other CAUL
activities

A report, media releases
and an accessible book
written with a wide
audience in mind.

Additional outputs
•

Contribution to the development of indicators included in the National Cities
Performance Framework and the Australian Government’s Smart Cities Plan (whole
of 4)

•

Journal articles to be published in high-ranking planning journals and transport
journals e.g. Environment and Planning A, Land use Policy, etc. (whole of 4)

•

New research collaborations with other industry partners or government agencies
(whole of 4)

•

New research grant submission, e.g. ARC Linkage and AHURI in 2018 (whole of 4)

•

Book proposal and book to be delivered showcasing different successful approaches
to urban greening (4.5)
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Indigenous Engagement and Participation
Project 4 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 4.2, 4.3 and 4.5. The
different levels of government that will be involved in the next stages of project 4.2 will be
consulted on their existing Indigenous strategies. The potential of Indigenous Australian
groups to contribute to liveability indices will be explored. Indigenous Australian approaches to
urban greening will be highlighted in 4.5.
The proposed CAUL Wide workshop in early 2018, to develop Indigenous Engagement and
Participation plans for 2018 projects with assigned categories 1 and 2 will be attended by
relevant Project 4 team members.

DATA MANAGEMENT AND ACCESSIBILITY
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 CAUL website. 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 website. Other outputs of the CAUL Hub will be made available on
the CAUL Hub website and in publication repositories of the partner institutions.

LOCATION OF RESEARCH
Research outputs are designed to impact planning and management of liveability in
Metropolitan and regional Victoria. Additional work will be conducted in Perth, Brisbane and
Sydney.

PROJECT KEYWORDS
Liveability, air pollution, urban greening, Indigenous urban research theory, heat islands
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Project 5 – The Shared Urban Habitat
Project length: 4 years 6 months
Project start date: 01/06/2015
Project end date: 31/12/2019
Project current status: In progress
Project Leader: Dr Caragh Threlfall, Deputy Leader Dr Kylie Soanes
Lead research organisation: The University of Melbourne
Project leader contact details: caragh.threlfall@unimelb.edu.au 0437 493 519
ksoanes@unimelb.edu.au

PROJECT DESCRIPTION
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 is addressing 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.
Major lessons from research conducted to date are:
•

A review of existing on-ground actions for biodiversity in urban areas is needed to
document the evidence base for or against prioritising particular species or actions in a
variety of settings (public land, but also private land including backyards).

•

There is still a disconnection between urban land managers, urban research and
Indigenous Australians, and we need to make space for Indigenous-led research on
biodiversity in urban environments.

Project Description
When cities are constructed, they often displace other habitats and the species that live there.
However, 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 citydwelling humans.
This project aims to better understand the ecology of species in cities, identify opportunities
and pathways for conservation action, clarify the social, cultural, ecosystem and health
benefits of biodiversity in cities, improve urban residents’ connection to urban nature, and raise
the profile of urban nature and its conservation.
Summary of changes since RPv3
•

Subproject 5.1 will be completed by December 2017 and will not continue into 2018.
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•

Projects 5.2–5.4 will continue into 2018 with no substantial changes to the aims or core
activities (see RPv3). Some sections of this work have been moved to Project 6
(Network of shared study sites). New milestones and outputs have been developed for
these projects which reflect the ongoing work.

•

We have developed two new subprojects that a) build on previous research and b)
respond to priorities highlighted by stakeholders and the CAUL Hub’s Indigenous
Advisory Group.

A brief summary of the six subprojects of Project 5 is provided below. Please see RPv3 for a
more detailed description of the outputs, outcomes and stakeholders specific to subprojects
5.1 to 5.4.
Subproject 5.1 – Baselining urban biodiversity
This work synthesised data on the distribution of all federally-listed threatened species within
99 Australian cities, and identified a subset of 376 threatened species that have some of their
range within urban and peri-urban environments, including 26 species targeted for action in
the National Threatened Species Strategy.
Subproject 5.2 – Bringing nature back into cities
This subproject is investigating opportunities to bring species back into urban environments as
a way to reverse the trend of species loss, restore ecological function and ecosystem services,
and reconnect people with traditional Aboriginal knowledge.
Subproject 5.3 – Developing an integrated urban citizen science program
This subproject is developing an integrated program of urban citizen science projects in capital
and regional cities around Australia. This includes 5.3.1 the CAUL Urban Wildlife mobile app
with three modules (flying foxes, bell frogs and beneficial insects), and 5.3.2 a web-based
environmental psychology survey to measure benefits people gain from experiencing nature in
the city.
Extensions for RPv4:
Activity 5.3.1 – Urban possums
In collaboration with the Threatened Species Recovery Hub, we are exploring the addition of a
fourth module on urban possums to the Urban Wildlife App, with particular reference to the
Western Ringtail Possum (a species targeted by the Threatened Species Strategy).
Activity 5.3.2 – Environmental psychology
We are planning a controlled experiment with the environmental psychology app (5.3.2) to
gain robust data on the psychological benefits people gain from interacting with nature in the
city.
Activity 5.3.3 – Pollinator observatories
Untapping the benefits of insect biodiversity in cities is contingent on making insects, and the
ecosystem services they deliver, tangible to people. Yet most insect species are small and
fast, and therefore remain elusive to the majority of onlookers. In this case, plants can serve
as an anchor to draw attention to plant-insect interactions. We propose ‘Pollinator
observatories’ – a network of flowering plant species monitored for pollinator interactions by
academic and citizen scientists – as a novel approach to reconnect people with nature and
demonstrate ecosystem service delivery in cities.
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As part of CAUL Hub research, the pollinator observatories idea is currently being piloted in
close collaboration with two CAUL partners:
1. Friends of Westgate Park, a Landcare community group; and
2. Earthwatch Institute Australia, a non-profit environmental organisation.
Both organisations are enthusiastic about incorporating the pollinator observatories idea as
part of their community engagement activities. In these and future cases, CAUL Hub
researchers provide assistance on plant species selection, training and certification methods
for citizen scientists to record plant-pollinator interactions, and training on how to use the
Beneficial Insects component of the CAUL Hub’s Urban Wildlife app, which has been
specifically designed to record plant-insect interaction data. Training and certification takes
place in seasonal workshops, which are coordinated by CAUL researchers in collaboration
with the corresponding end-user organisation. CAUL researchers also coordinate the
systematic surveying of the pollinator observatories using a mix of direct observation and
sweep-netting techniques.
In time, the interaction data documented in each observatory will allow us to gain an
understanding of the temporal match between the observatory’s flowering phenology and its
associated pollinator assemblage. These data could be then linked to the observatory’s
associated microclimatic data to produce predicted ‘observation windows’. We envision that in
any given day, season, and weather condition, managers will be able to use this knowledge to
guide greenspace users to the pollination observatories where they are more likely to witness
insect pollinators in action.
Any end-user organisation that manages urban green space could benefit from this project,
including local governments, state agencies, botanical gardens, schools and universities, and
community groups. Citizen scientists and citizen science organisations could also benefit from
the surveying methodological approach, which has been specifically designed to reconnect
people with nature in cities. We further envision that local Indigenous community
members/organisations could lead the establishment of ‘Pollinator observatories’ of special
value for Indigenous culture.
Subproject 5.4 – Ecology and conservation of native wildlife in cities
This sub-project is investigating the ecology of and conservation strategies for native wildlife in
Australian cities across three taxonomic groups – frogs, flying foxes and beneficial insects
(pollinators, predators and parasitoids).
Subproject 5.5 –Indigenous-led research on biodiversity in the city
All urban environmental practices, research and policy occurs on 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. The proposed project seeks to meet
this challenge within the realm of Indigenous perspectives on biodiversity in the city.
This new sub-project will be led by an Indigenous researcher, who will explore a range of
research questions such as 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

Project 5 – The Shared Urban Habitat

performance for engaging the broader community with biodiversity in the city and with
Indigenous place, history and culture.
In the first instance, this researcher may focus on the question of how to incorporate
Indigenous perspectives on landscape connectivity into an analysis of ecological connectivity
across the City of Melbourne. She or he will also play a key role in the participatory artsscience event and performance planned for 2019 that will foster greater understanding of
Indigenous perspectives on biodiversity in urban environments. The details of this event will
be developed over time, but will involve Indigenous artist Robyne Latham and CAUL
researcher Dr Tanja Beer. The lessons from the arts-science event will be captured in an
academic paper that will explore people’s understanding of and connection to biodiversity in
the city before and after participating in the event. Many of the other academic outputs of this
sub-project will be determined by the Indigenous researcher once the project is underway. We
expect this project to lead to a range of outcomes within and beyond academia. Academic
outcomes will include an ongoing research agenda that meaningfully addresses the
importance of urban biodiversity for connection to Country in the city; and strengthened
collaborations across multiple disciplines. Non-academic outputs will include stronger
connections between university researchers and local Indigenous communities; increased
awareness and application of Indigenous knowledge to the design and management of urban
landscapes by practitioners such as architects, landscape architects and environmental
managers from local and state government; and a greater connection forged between the
general public and biodiversity in the city. The methods of dissemination will be determined by
the Indigenous researcher, but may include written materials and talks to key stakeholders in
the urban space.
The benefits to Indigenous people of this work will be the normalising and legitimising of
Indigenous-led research on biodiversity, both in urban and non-urban environments. This will
enable Indigenous people to move beyond a position in which they are consulted to a position
in which they can direct a research project from beginning to end, including the scope of the
project, the questions to be addressed, the methods to be used and the types of outputs to be
produced.
Subproject 5.6 – Practical actions for conservation in Australian cities
Urban areas are often overlooked and undervalued in conservation planning, representing a
significant missed opportunity to protect, enhance and engage with biodiversity. As such, there
is little guidance for managers on how to implement conservation actions targeted to urban
environments, no coordinated evidence base, and general narrative that there is little worth
doing. This project will identify opportunities to make conservation gains in urban areas,
exploring opportunities to enhance urban biodiversity, preserve threatened species, and
connect people with nature. We seek to build momentum/encourage local conservation action
in urban environments, highlighting value to decision-makers. There is a clear need to develop
and test novel, creative management actions for species that are tailor-made for cities and
towns, and to understand better the degree to which urban environments can contribute to
conservation in Australia. We propose three core activities:
1. Identify opportunities and challenges for urban conservation actions (prioritization,
review, engagement with councils and the production of a publicly available report);
2. Build support/capacity for decision-makers and managers (e.g. local councils,
developers or state agencies) to undertake urban conservation actions; and,
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3. Identify ‘demonstration sites’ for urban conservation, that allow us to evaluate the
effectiveness of conservation actions and engage the public with the ethic and
possibilities of urban conservation.
Actions could include, but are not limited to; adding rocks to urban parks to act as habitat for
wildlife, artificial hollows, artificial cover structures and understorey plantings.
This project will further build on this existing research effort from Subproject 5.1, to translate
the findings into practical guidance for conserving biodiversity (including threatened species) in
cities. Practical outcomes for decision-making include identification of conservation
opportunities for threatened species and other biodiversity in urban environments (output to
include a report available to decision makers), including a synthesis of knowledge of which
conservation actions may be most effective, and identification of potential sites for
implementing practical actions. We will also collaborate closely with the Threatened Species
Recovery Hub to prioritise conservation opportunities for threatened species in cities and
towns. To date, this collaboration has identified key stakeholders within the DoEE regarding
the consideration of threatened species (e.g. Office of the Threatened Species Commissioner,
Terrestrial Threatened Species Section, Recovery Planning Teams, and Threatened Species
Scientific Committee). Other stakeholders not limited to the recovery of threatened species
have been identified through past workshops, and include councils (e.g. Brimbank City
Council, Melbourne City Council), and other conservation organisations (e.g. BirdLife/Birds in
Backyards, Keeping Victoria Beautiful, The Nature Conservancy). The identification of, and
consultation with stakeholders and potential research users forms a key aspect of this project
(i.e. revealing the current state of urban conservation actions), and will be ongoing. We will
work with the key stakeholders to ensure that the outputs are appropriate and relevant to
decision making, but these will most likely take the form of a technical report/decision guide,
public outreach (e.g. media, blogs, magazines), as well as scientific publication in peerreviewed journal. Where appropriate, this work will coordinate with subproject 5.3 to
incorporate use of the apps to help identify locations for potential demonstrations sites,
measure the success of any demonstrations, and engage the community in urban species
conservation.
NESP 2017 Research Priority Alignment
This project responds to CAUL Hub research priorities 10 and 11.
The project includes a strong focus on the conservation of threatened species, identified by
the outgoing Threatened Species Commissioner Mr Gregory Andrews as a crosscutting theme
within NESP.

PATHWAY TO IMPACT
Outcomes
•

A decision-making framework for land managers regarding which species to bring
back into cities, including explicit consideration of which species are most ecologically,
socially and culturally suitable for targeted actions. This project will provide a critical
framework allowing managers to work towards bringing species back into urban
environments, enabling them to assess the risks and benefits involved (5.2)

•

An integrated, national urban citizen science program that engages city-dwellers with
biodiversity in their neighbourhood (including citizen science projects on bell frogs,
flying foxes, native insect pollinators and possibly possums (common and threatened
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species). This program will mobilise citizens to not just engage with urban nature, but
to provide key information to improve understanding, and assist the management of
these urban species, through easy-to-use apps targeted towards key ecological
questions that currently limit management decisions (5.3)
•

Practical conservation strategies to mitigate processes that are threatening the
persistence of native fauna (including bell frogs, native beneficial insects), including
habitat loss, habitat fragmentation, habitat isolation, disease and a loss of habitat
complexity (5.4)

•

Strengthened connections between university researchers and local Indigenous
communities; increased awareness and application of Indigenous knowledge to the
management of urban biodiversity; and a participatory arts-science event to foster
greater understanding (amongst researchers and the general public) of Indigenous
perspectives on biodiversity in the city. Other outcomes will be determined by the
Indigenous researcher once the project is underway (5.5)
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•

Identification of conservation opportunities for threatened species and other
biodiversity in urban environments, including a synthesis of knowledge regarding
which conservation actions may be most effective, and identification of potential sites
for implementing practical actions. This project will improve the capacity of decision
makers and land managers to act to conserve and promote biodiversity in urban
areas, by increasing the awareness of urban biodiversity, the threats to their
persistence, the success of existing conservation measures, and the potential for
novel conservation actions. Through collaboration with the Threatened Species
Recovery Hub, this project will also improve the capacity of Recovery Teams and
Recovery Planning to protect and recover threatened species in urban areas (5.6)

Research-user

Engagement and
communication

Impact on
management
action

Outputs

State and local
government, and
other groups
involved in managing
urban biodiversity

Workshop on
bringing nature
back (2016),
CAUL roadshows
2017, meetings
and regular email
communication

Support for land
managers to
make good
decisions about
which species
and approaches
to invest in

A protocol for a practical
‘Bringing nature back into
cities’ program, including
a decision-tree model to
assess the suitability of
plant and animal species
for targeted actions (5.2)

DotEE, State and
local government,
and other groups
including NGO’s and
community groups
involved in managing
urban biodiversity

Consultation,
meetings and
briefings have
occurred
throughout the
app development
with end user
groups (e.g. Parks
Victoria, Friends of
Westgate Park,
Earthwatch
Institute Australia),
including provision
of example or
prototypes for trial

Information on
the distribution
of target taxa,
extent of plantpollinator
interactions
which will inform
future planting
palettes,
information on
features of
urban nature
that influences
nature
experiences and
benefits to the
public

Development and delivery
of apps and web-based
survey, including
establishing avenues for
dissemination (e.g.,
pollinator observatories
5.3.3)

(Parks Victoria,
Earthwatch Institute
Australia, National
Parks Association
NSW, Friends of
Westgate Park, City
of Melbourne, City of
Moreland, Royal
Botanic Gardens
Sydney, Royal
Botanic Gardens
Victoria)

A network of pollinator
observatories (5-20 plant
species) - CAUL Hub
researchers will work
closely with the
corresponding end-user
organisation to select the
appropriate plant species,
as well to run pollinator
identification, field
protocols and app training
and certification
workshops (1-4 times per
year).
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End-users (e.g.
community group, green
space managers) then
engage with the pollinator
observatories either
seasonally (e.g. as part of
the training workshops) or
opportunistically. The
resulting data (i.e.
ecological networks of
plant-pollinator
interactions) is collated by
CAUL Hub researchers
and presented to the endusers during the seasonal
workshops.
Scientific community

CAUL roadshow
meetings 2015
and 2017

Inform new user
groups of the
apps and their
application

Peer-reviewed article
describing our integrated
citizen science framework
and its applications (5.3)

State and local
government
agencies, NGOs and
community groups in
the Perth region

Presentations to
relevant
stakeholders

Inform
conservation
managers about
the impact of
this disease and
how it can be
reduced

Written report on the
impact of the chytrid
fungus on populations of
motorbike frog from WA
(5.4)

Local governments,
community groups
and the scientific
community

Extensive
meetings and
emails,
development of
open data platform
and Nature in the
City Strategy (City
of Melbourne)

Improved land
manager ability
to target specific
management
practices to
promote specific
insect groups in
urban green
spaces

Peer-reviewed article on
the insect biodiversity of
different types of urban
green space (5.4)

Participatory art
making and artsscience
workshops

Greater
appreciation of
native species,
the role they
play in cities,
and their
significance for
Indigenous
people

A participatory artsscience event and
performance that will
foster greater
understanding of
Indigenous perspectives
on biodiversity in the city
(5.5)

The general public

Report on the most
beneficial flowering plants
to attract butterflies in the
City of Melbourne (5.4)
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Local government,
state agencies,
urban practitioners
such as landscape
architects, architects
and urban planners

May include
written materials,
presentations to
relevant
stakeholders,
social media (to
be determined by
the Indigenous
researcher)

Increased
awareness and
application of
Indigenous
knowledge to
the design and
management of
biodiversity in
urban
landscapes

To be determined by the
Indigenous researcher

Scientific community

Presentations at
conferences,
social media

Establishment of
a framework for
Indigenous-led
research on
biodiversity in
urban
environments

To be determined by the
Indigenous researcher

DotEE, Local
Governments (e.g.
City of Melbourne,
Central Coast
Council, Joondalup
Council, ACT
Government),
Developers

Workshop, CAUL
roadshows 2017,
meetings and
regular email
communication

Inform policy
and practice on
threatened
species recovery
planning in
urban
environments,
and
effectiveness of
particular
conservation
actions for
biodiversity

A workshop to collate
data on actions, share
lessons and identify
opportunities to trial
conservation actions,
aimed at local councils,
developers, and state
agencies, and captured in
a publicly available report
(5.6)
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Threatened Species
Recovery (TSR) Hub

Several TSR
researchers have
been involved in
earlier outputs for
sub-project 5.1
and we will
continue to
engage with them
through project
5.6. Kylie Soanes
is jointly funded by
the CAUL and
TSR Hubs and will
liaise with TSR
Knowledge Broker
to identify further
links with TSR
Projects.

Identify links
with existing
TSR projects,
researchers and
research users
to inform
management
and recovery of
threatened
species in urban
areas.

Local Governments
(e.g. City of
Melbourne, Central
Coast Council,
Joondalup Council,
ACT Government),
Developers

Workshop,
meetings and
regular email
communication

Influence policy
and
management of
species and
consideration of
which actions
are appropriate
in urban
contexts

A publicly available report
on challenges and
opportunities for urban
conservation action (5.6),
targeted to landmanagers and decisionmakers.

DotEE and broader
NESP

Share findings
with DotEE and
NESP more
broadly through
regular updates in
internal comms
(e.g. email
updates, NESP
newsletters)

Inform NESP
community
about CAUL’s
research
achievements

CHIRP/Urban
Beat/Internal Comms.

Build on and
adapt to
outcomes from
TSR project
6.3.6 (Prioritizing
conservation
efforts and
communicating
conservation
opportunities in
urban areas) led
by Kylie Soanes

A workshop to collate
data on actions, share
lessons and identify
opportunities to trial
conservation actions,
aimed at local councils,
developers, and state
agencies, and captured in
a publicly available report
(5.6).
Shared information
through CHIRP, Decision
Point and Science of
Saving Species

Additional outputs
•

Contribution to the development of the Ecological Connectivity Plan for the City of
Melbourne

Indigenous Engagement and Participation
We have responded to the recommendations of CAUL Hub’s Indigenous Advisory group by
establishing a new sub-project on Indigenous-led research on biodiversity in the city, and
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funding an Indigenous researcher to lead this work (for 2 years in the first instance) in
consultation with Indigenous communities in Melbourne and Perth. Among other outputs, this
researcher will contribute to a participatory arts-science event that will foster greater
understanding of Indigenous perspectives on biodiversity in the city.
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.
The Indigenous researcher on sub-project 5.5 will collaborate with CAUL’s Indigenous
Research Associate at the Centre for Urban Research at RMIT University, who is 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 the researcher. One technique for doing this will be to draw
on the expertise of the Indigenous Units of the University of Melbourne, RMIT University 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.
Finally, the proposed CAUL Wide workshop in early 2018, to develop Indigenous Engagement
and Participation plans for 2018 projects with assigned categories 1 and 2 will be attended by
relevant Project 5 team members.

DATA MANAGEMENT AND ACCESSIBILITY
Project output

Data Management and Accessibility

Publications and research
tools

CAUL website, submitted via research product form to
DotEE

5.2 An opinion piece on
bringing nature back into
cities, including ecological,
social and cultural
considerations.
5.2 A decision tree model to
assess the ecological, social
and cultural suitability of
animal species for bringing
nature back into cities.
5.2 Public elicitation online
platform.
5.4 Peer-reviewed article on
the insect biodiversity of
different types of urban green
space.
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Ecological and social data
produced under all
subprojects

Submitted via research product form to DotEE, CAUL
website, NESP portal

5.3.3 Data on plant-pollinator
interactions for each green
space participating in the
pollinator observatories
project.
5.6 Data on actions and
success stories for actions for
urban biodiversity (e.g. a list
of common actions, and their
current success rate)
Reports and guidelines
5.4 Report on the most
beneficial flowering plants to
attract butterflies in the City
of Melbourne.

CAUL website, submitted via research product form to
DotEE

5.6 Report on opportunities
and challenges for urban
conservation actions (final
format to be determined
following stakeholder
consultation)
The CAUL Hub has a uniform approach to the management and accessibility of data and
information. Subject to agreements with data providers, and consistent with human and animal
ethics approvals, all data produced by the CAUL Hub will be made publicly available via the
CAUL website. 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 website. Other outputs of the CAUL Hub will be made available on
the CAUL Hub website and in publication repositories of the partner institutions.

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 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.

PROJECT KEYWORDS
Urban ecology, Conservation biology, Threatened species, Citizen science, Environmental
psychology
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Project 6 – Social, cultural and biodiversity benefits
of urban greening: An integrated network of sites
Project length: 2.5 years
Project start date: 01/07/2017 (on the basis of certain subprojects being transferred from
Project 3 – no funding was assigned to this project during 2017)
Project end date: 31/12/2019
Project current status: To be approved under RPV4
Project Leader: Cecily Maller, Luis Mata, and Natasha Pauli
Lead research organisation: RMIT University (with University of Western Australia)
Project leaders contact details: cecily.maller@rmit.edu.au phone 03 9925 9091,
luis.mata@rmit.edu.au phone 03 9925 9945, natasha.pauli@uwa.edu.au phone 08 6488 3546

PROJECT DESCRIPTION
Project Summary
There is worldwide enthusiasm for renaturing cities and incorporating greening into urban
design. However, no studies have investigated the social, cultural and biodiversity changes
occurring after greening actions take place using standardised methods across a range of
sites. Since its inception, CAUL Hub researchers have been working closely with partners in
Melbourne to understand, quantify and qualify the post-greening benefits of greening actions
across an integrated network of study sites. Here, we propose to strengthen this research by
expanding this network in Melbourne, as well as other Australian cities, and establishing key
sites for long-term monitoring.
The overarching aim of Project 6 is to establish an integrated network of urban greening study
sites across Australian cities to understand, quantify and qualify the multiple benefits of urban
greening, focussing on social, cultural and biodiversity outcomes. The project takes a
multidisciplinary methodological approach, with an important output from this project being a
series of standardised sampling protocols that can be adapted for use at diverse urban
greening projects at a range of different sites and scales.
Project Description
The work proposed under this new project was previously found across several other CAUL
projects and subprojects, and brings in what was subproject 3.6 ‘Development of integrated
sampling protocols and methodologies and testing them at shared study sites’ and a
component of subproject 5.2 entitled ‘Action research for bringing nature back into cities:
Towards a network of intervention sites’. Pooling these activities, along with newly proposed
subprojects from recent stakeholder consultations will allow:
•

Better leverage of researchers' site access for multiple studies;

•

Simplified communication between CAUL and site managers; and

•

Better access of site managers to the range of CAUL capabilities.

Project 6 aims then to establish an integrated network of urban greening study sites that will
become vital research infrastructure for the CAUL Hub and other institutions investigating the
multiple benefits of urban greening such as CSIRO and other higher education institutions not
currently linked with CAUL. Establishing this integrated network of study sites that take
advantage of stakeholders’ urban greening projects will allow CAUL Hub (and other)
researchers to understand, quantify and qualify the multiple benefits of urban greening. The
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project will develop sampling protocols and methods that can be implemented at varying
spatial and temporal scales and then test and use these methods at different urban greening
projects. A specific output of the project will be a ‘handbook’ of how to research the social,
cultural and biodiversity benefits of urban greening and other related urban restoration
projects.
It will be important to assess social, cultural and biodiversity status prior to urban greening
projects, and then track how the benefits accrue over the lifespan of the greening projects. It
will also be important in some cases to monitor comparative green spaces, grey spaces and
public open space that do not undergo urban green initiatives, so as to assess the impact of
inter-annual variability and increased community awareness. These control sites will be closely
matched for socioeconomic and environmental characteristics. The integrated network of
study sites will also provide opportunities to study the process of how urban greening
initiatives are implemented and how or why they are successful.
Establishing an integrated network of study sites will require strong collaborative planning with
local stakeholders to understand the actors, drivers, successes and barriers of different urban
greening initiatives. Importantly, they will provide an evidence base that will allow researchers
to compare the social, cultural and biodiversity 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, providing a unique and truly multi-disciplinary assessment of
urban greening initiatives. They will further highlight the need to address competing objectives
through scientific process understanding, optimisation and compromise. The research will be
undertaken using a number of techniques, including:
•

The development of a meta-data catalogue of urban greening study sites with relevant
partner and research information to encourage collaboration across and beyond CAUL
Hub projects;

•

Establishment of an integrated network of study sites, including urban greening
projects and control sites (where feasible) to assess the multiple benefits of urban
greening; and

•

Development of a series of standardised protocols to collect social, cultural and
biodiversity data in a transparent and reproducible way.

Project 6 seeks to identify opportunities to expand CAUL research (particularly in Projects 3, 4
and 5) on the social, cultural and biodiversity benefits of urban greening initiatives in cities
around Australia. Any planned sites for greening projects are of interest, particularly where
housing is located nearby. Potential sites include those earmarked for future projects and
those that have recently been subject to substantial greening initiatives (the former is
preferred). CAUL Hub researchers are actively pursuing research opportunities at a number of
urban greening projects and case studies in several cities, particularly Melbourne and Perth
arising from recent stakeholder consultations:
Currently, there are ten subprojects in Project 6. Each site (or group of smaller, related sites) is
a separate subproject. Subprojects will be continually updated throughout the life of the Project
as more locations are added.
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Subproject 6.1 – Towards an Indigenous-led research agenda
The Clean Air Urban Landscapes Hub is working to position Indigenous knowledge as critical
in environmental research, showing a cross-cultural commitment to Caring for Country.
Environmental research and Indigenous philosophies represent complex knowledge
systems. Both have much to offer broad audiences but can seem inaccessible. CAUL intends
to collaborate with Indigenous story telling experts to expand our research on and share widely
how university-based knowledge systems are coming to recognise Indigenous knowledge and
authority in urban environments through projects undertaken at CAUL since 2015. This
approach will provide a greater understanding of Indigenous perspectives of CAUL’s research
and approach to Indigenous engagement and participation (IEP), which is a critical next step in
our Indigenous-led research agenda.
CAUL’s Indigenous Advisory Group will guide this project, as an extension to 2017’s Towards
an Indigenous-led research agenda research in RPV3’s Project 4. In RPV3 Professor Porter
and Lauren Arabenda research considered how to rethink CAUL’s research from the principles
of being ‘Indigenous-led’. Over the last 12 months they held workshops with Indigenous
professionals in the built environment, Traditional Custodians and non Indigenous university
researchers on what it means to move beyond a model of ‘inclusion’ of Aboriginal and Torres
Strait Islander people in research and teaching especially within an urban context. This
knowledge translation phase will distribute the findings from this research and other IEP
Category 1 & 2 projects to a wide range of stakeholders, Indigenous and non-Indigenous.
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The outputs from this project will include:
•

research paper that includes a literature review and the findings from all the data that
has been collected via the Indigenous led research project in RPv3

•

A range of communications products for researchers and practitioners to use when
considering what it means to work alongside Aboriginal and Torres Strait Islander
communities

•

A range of communications products for Aboriginal and Torres Strait Islander
communities to use when thinking what it means to do work alongside urban
researchers and practitioners.

Subproject 6.2 – From footpaths to ecosystems: understanding the role of the verge in
delivering urban ecosystem services
Street verges can play a key role in providing greenspace and ecosystem services through
shading and reducing heat, allowing for water infiltration and reducing run-off, giving habitat for
wildlife, providing an amenity for residents including food production and connection with
nature. There is a rapidly evolving area of policy change and community interest in the way
that street verges are managed and used. To date, most research on street verges has
necessarily focussed on street trees. However, a street verge can also include ground covers,
shrubs, and the underlying soil. Evidence-based, policy-focussed research on the role of the
entire street verge in providing a variety of ecosystem services is needed, especially as
vegetation loss continues on private land as a result of densification and infill.
This subproject will investigate the value of the street verge system for promoting urban
greening and biodiversity and increasing community cohesion, focussing on the lower
vegetation and ground strata. The subproject will take a multidisciplinary approach and will
include the establishment of a network of street verges planted with native and waterwise
species. Research activities will include: i) reviewing local government authorities (LGA) use
and management of street verges in selected cities, and identifying exemplar case studies for
in-depth analysis as shared study sites; ii) consultation with LGAs and key stakeholders
regarding the role of street verges in urban greening and biodiversity; iii) soliciting and
analysing community views and use patterns of street verges (including plant selection, water
and nutrient use); iv) exploring geospatial and field-based methods for assessing geographic
patterns in street verge patterns; and v) assessing the above-ground and below-ground
biodiversity and habitat values associated with exemplar street verges including the impact of
spatial arrangement of habitat patches. The key outcome of the research will be to provide
recommendations for management of street verges and streetscapes in Australian cities.
Subproject 6.3 – Social and biodiversity benefits of the Upper Stony Creek
Transformation Project (formerly part of Project 3.6)
The long-term goal of this research project is to determine the impact of a major urban
greening project (Upper Stony Creek Transformation project) on residents of this area, with a
focus on human health and wellbeing, and biodiversity related outcomes. This subproject uses
a pre- and post-greening longitudinal design to measure social and biodiversity dimensions to
compare baseline and medium, long and short term outcomes. The social science component
includes a resident survey on psychological, social, physical health benefits and in-person
interviews about residents’ perceptions of their neighbourhood, greenspaces and biodiversity,
and their health and wellbeing. Seasonal site observations will also be undertaken. The survey
will be distributed to around 1000 residents from the City of Brimbank Local Government Area
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with some stratification of the sample to ensure respondents adequately represent residents
living within a 5 kilometre radius of Stony Creek and a comparison site in the neighbouring
suburb. The survey can be completed by postal hardcopy, online, or via phone. The survey
includes questions about residents’ existing use of natural areas, their level of physical activity,
mental health and wellbeing (subjective well-being, levels of depression, stress and anxiety),
connection with nature, and attitudes towards the local area and the environment. Recruitment
and data management will be designed to provide scope for recontact of participants during
2018 and 2019. Data will be geocoded for residence, allowing analysis of benefits relative to
proximity to the Upper Stony Creek Transformation Project. The interviews will be conducted
in residents’ home with up to 50 whose dwellings are in closest proximity to the Creek. The
interviews will use a semi-structured format and will include questions on residents’ knowledge
and use of greenspaces in the local area including Upper Stony Creek, what types of activities
they use these spaces for, their preferences and concerns about local plants and animals, and
their health and wellbeing. Interviews will be digitally recorded and transcribed and analysed
using qualitative analysis software. The interviews and survey will form Stage 1 (pre-greening)
to provide baseline data prior to full implementation of the Upper Stony Creek Transformation
project. Stage 1 has been funded under Project 3 and is in the process of being completed in
2017. Further stages (post-greening) are planned but dependent on the timing and completion
of the initiative (due to be completed end 2018) and the availability of further partner funds to
complete further research.
The biodiversity component includes plant-insect and plant-bird ecological interactions surveys
as per Project 6.4.
At present, there is no capacity to capture the cultural benefits specifically for Indigenous
stakeholders. This is likely to be pursued in the future, dependent on co-funding.
Subproject 6.4 – Biodiversity benefits of the Tunnerminnerwait and Maulboyheener
Marker
This subproject is a collaboration between the CAUL Hub and the City of Melbourne. It
involves pre- and post-action biodiversity surveys at the Tunnerminnerwait and
Maulboyheener Marker, a greening action and public artwork developed by the City of
Melbourne to commemorate Tunnerminnerwait and Maulboyheenner, two Tasmanian
Aboriginal men who were publicly hanged in Melbourne in 1842.
The Tunnerminnerwait and Maulboyheenner site is the first site to be incorporated into the
CAUL Hub integrated network of study sites. It is also the first site where our standardised
protocols to quantify the biodiversity benefits of greening actions were tested and used. These
include ecological surveys to record plant-insect and plant-bird interactions. Plant-insect
interactions to be monitored include interactions between plants and both mutualistic (e.g.
pollinators such as bees, hoverflies and butterflies) and antagonistic (e.g. herbivores such as
leaf beetles and leafhoppers) partners. Bird surveys include documenting the numerous
behaviours that birds express as they interact with plants and other elements of the study
sites. Insect and bird surveys are undertaken using a suite of active (e.g. sweep-netting) and
passive (e.g. direct observations and point count surveys) standardised techniques. Collected
insects are identified to species or, where that is not possible, morphospecies level. Adequate
temporal replicates are conducted to allow for our planned statistical methods to account for
imperfect detection. Surveys are undertaken from late-spring to mid-summer.
The baseline data for the Tunnerminnerwait and Maulboyheenner site was collected just
before the site was transformed in April 2016. Post-greening surveys were successfully

Project 6 – Network of Integrated Study Sites

completed in 2017 and 2018, and are planned to continue for at least the duration of the CAUL
Hub.
The Tunnerminnerwait and Maulboyheenner site may be considered small-scale, covering
only approximately 100 m2. We therefore anticipate that the potential biodiversity benefit
evidence generated from this subproject will be invaluable to the City of Melbourne and other
end-users to support further greening actions in small-scale sites.
The challenge is then to demonstrate how this evidence of the biodiversity benefits of greening
actions accumulates across different sites. To this purpose we will develop and fine-tune a
methodological approach, based on quantitative meta-regression and meta-analysis
techniques, specifically tailored to synthesise data derived from the various sites that are part
of the CAUL Hub integrated network of study sites.

Subproject 6.5 Biodiversity benefits of the Westgate Park Southern Grassland
This subproject is a close collaboration between the CAUL Hub and the Friends of Westgate
Park, as part of broader collaboration with the City of Melbourne entitled ‘Providing for
pollinators in Westgate Park’. The Southern Grasslands is a medium-scale site of
approximately 2,500 m2, and part of a much larger area marked for revegetation works
including the restoration of a series of inter-connected wetlands.
Baseline biodiversity data for the Southern Grassland site was collected before the site was
transformed in the Winter of 2017. Post-greening surveys were successfully completed in
2018, and are planned to continue for at least the duration of the CAUL Hub. All surveys will
follow the same methodological approach described in subproject 6.4. While in-kind support
for this subproject is provided by the CAUl Hub, the field work component of this research is
being funded by the Friends of Westgate Park.
Subproject 6.6 Biodiversity benefits of the University Square transformation project
This subproject profits from the ongoing greening actions taken place as part of the University
Square transformation project. University Square is a medium-scale site of approximately
17,000 m2, and one of series of greening transformations taken place in the City of Melbourne
as part of the works presently being undertaken by the Metropolitan Metro Railway Authority
new underground metro stations project.
Baseline biodiversity data for University Square was collected as part of The Little Things that
Run the City project (a component of subproject 5.4) in 2015 and again as part of this
subproject in 2018. Post-greening surveys are planned for 2019, and are planned to continue
for at least the duration of the CAUL Hub. All surveys will follow the same methodological
approach described in subproject 6.4.
Subproject 6.7 Biodiversity benefits of the City of Melbourne laneways and streetscape
projects
This subproject profits from a series of ongoing greening actions taken place in small-scale
sites across the City of Melbourne, including greening actions as part of the municipalities
laneways and streetscape projects. A total of eight small-scale sites form part of this
subproject, including:
1. Guilford Lane
2. Meyers Place
3. Coromandel Place
4. Katherine Place
5. Arden Street

Project 6 – Network of Integrated Study Sites

6. Clowes Street
7. Park Street
8. Docklands Drive
Baseline biodiversity data for these eight sites was collected in 2017 prior to any
transformations. Post-greening surveys were conducted in 2018, as well as further pregreening surveys, as not all sites had been transformed by 2018 as planned. Post-greening
surveys are planned for 2019, and are planned to continue for at least the duration of the
CAUL Hub. All surveys will follow the same methodological approach described in subproject
6.4.

Subproject 6.8 Biodiversity benefits of the City of Melbourne 2017-18 MPavillion
installation
This subproject is a collaboration between the CAUL Hub and the City of Melbourne, as part of
the 2017-18 MPavillion installation in the Queen Victoria Gardens. The 2017-18 MPavillion, an
excellent example of a small-scale site, included extensive greening actions that were
particularly focused at indigenous plants. Biodiversity data for the 2017-18 MPavillion site was
collected in Spring of 2018, following the same methodological approach described in
subproject 6.4. No further surveys are planned for this site, as the 2017-28 MPavillion was
moved to another location in February of 2018.

Subproject 6.9 Biodiversity benefits of the Fraser Street transformation project
This subproject is a close collaboration between the CAUL Hub and the City of Moonee Valley,
as part of the municipality’s ‘Green Spine’ transformation project. Fraser street is a mediumscale site of approximately 2,500 m2, and part of a much larger area marked for greening
actions as part of the ‘Green Spine’ project.
Baseline biodiversity data for the Fraser Street site was collected before the site was
transformed in Autumn of 2017. Post-greening surveys were successfully completed in 2018,
and are planned to continue for at least the duration of the CAUL Hub. All surveys will follow
the same methodological approach described in subproject 6.4. While in-kind support for this
subproject is provided by the CAUL Hub, the field work component of this research is being
funded by the City of Moonee Valley.

Subproject 6.10 Social and biodiversity benefits of the City of Moreland greening
initiatives
This subproject is a close collaboration between the CAUL Hub and the City of Moreland, as
part of the municipality’s greening initiatives currently under development at Sheils Reserve
and JP Fawkner Reserve. Both study sites are medium-scale sites, each of approximately
6,000 m2.
Baseline biodiversity surveys for the Sheils Reserve and JP Fawkner Reserve sites were
conducted in Spring-Summer 2018. Post-greening surveys are planned for 2019, and are
planned to continue for at least the duration of the CAUL Hub. All surveys will follow the same
methodological approach described in subproject 6.4.
The social science component of this subproject, which will be implemented only in Sheils
Reserve, also uses a pre- and post-greening longitudinal design to measure social outcomes
over a baseline and medium, long and short term outcomes. The social science component
will follow very closely the methodology developed in subproject 6.3 and, dependent on
partner funding, may include a resident survey on psychological, social, physical health
benefits and in-person interviews about residents’ perceptions of their neighbourhoods, local
greenspaces and biodiversity, as well as questions on health and wellbeing. Seasonal site
observations of how residents are using the sites may also be undertaken.
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While some support for this subproject is provided by the CAUL Hub, the social and
biodiversity field work component of this research is being funded by the City of Moreland.
NESP 2017 Research Priority Alignment
Project 6 directly address NESP Research Priorities 10, 11, 12 (Group B) concerned with the
multiple benefits of greening activities in urban landscapes across a range of sectors and
impact areas. In particular, this new project builds on work established in Research Plan 3 to
better understand the different impacts of urban greening and biodiversity projects, including
how different species and different groups of people respond to a range of urban greening and
biodiversity projects, and how to maximise the impacts from these projects for biodiversity,
human health and wellbeing, and social and cultural benefit.

PATHWAY TO IMPACT
Outcomes
•

Practical actions for researchers and educators to move beyond an inclusion model
of Aboriginal and Torres Strait Islander people and knowledge to Indigenous-led
agendas in both research and teaching (6.1)

•

Better understanding of the ecologicalm biodiversity, social and cultural benefits of
urban greening initiatives, with a special interest in the benefits provided by bringing
local, indigenous species back into urban environments to assist in decision making
(all subprojects)

•

Development of standardised biodiversity sampling methods which can be used to
build up a significant knowledge base of the positive and other impacts of urban
greening on ecological communities and networks (6.3, 6.4, 6.5. 6.6., 6.7, 6.8. 6.9.
6.10)

•

Help decision makers increase the biodiversity potential of future green space
initiatives through greater knowledge about which species are encouraged to return
(6.3, 6.4, 6.5, 6.6., 6.7, 6.8, 6.9, 6.10)

•

New knowledge to assist in evidence-based policy-making for enhancing the
ecological role of street verges, including a typology of street verges (6.2)

•

Increased use of verge systems focused on lower vegetation and ground strata for
promoting urban greening, biodiversity, cultural and community benefits (6.2)

•

Provision of recommendations for management of street verges and streetscapes in
Australian cities to promote the use of native plants, including flora of importance to
local Indigenous stakeholders (6.2)

•

New knowledge about the biodiversity, social and human health and wellbeing
impacts of urban waterway greening initiatives and the enhancement of green space
and habitat in deprived suburbs (6.3, 6.10)

•

Establishment of standardised mixed-method approaches to measure the health and
wellbeing impacts of urban greening initiatives that can be used to monitor and
evaluate projects (6.3, 6.10)

•

Documentation and dissemination of the Upper Stony Creek collaborative process to
determine the value for the approach to be transferred to other contexts, including
the development of a monitoring and evaluation framework (6.3)

•

Establishment of an evidence base for the biodiversity and human health and
wellbeing and social outcomes from urban greening initiatives (6.3, 6.10).

Research-user

Engagement and
communication

Impact on
management action

Outputs
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Potential research
users of
subprojects
include:
local governments
(City of Perth and
other Perth
metropolitan
LGAs, City of
Melbourne, City of
Moonee Valley,
City of Moreland,
City of Brimbank);
Friends of
Westgate park;
Western
Australian
Biodiversity
Science Institute;
City West Water;
Melbourne Water;
DELWP; Places
Victoria;
Greenfleet

Stakeholder
consultations and
presentations,
email
conversations,
meetings

Inform the evaluation
of urban green space
initiatives (e.g. Upper
Stony Creek, Moonee
Ponds Creek)

Monitoring and
evaluation framework for
green space initiatives,
final report (6.3)

Additional outputs
•

Policy briefs, including one on street verges policies and another on baseline
patterns in street verges (6.2). To be provided via the CAUL website and directly to
partners. Will support action around management of street verges and future
decision making at the local government level.

•

Peer-reviewed journal articles published in high ranking planning, geography and
multidisciplinary environment focused journals such as Local Environment, Health
and Place. For example, potential papers for 6.2 include one on street verge
policies, another on public perceptions of street verges. Potential papers for 6.3
include methods papers on multidisciplinary research protocols, papers on public
and resident responses to urban greening, biodiversity and waterway restoration
projects, and human relationships to urban wildlife/increasing biodiversity in cities.

•

Development of existing research collaborations with industry partners or
government agencies and the development of new collaborations.

•

Development of new funding proposals (e.g. ARC Linkage on the biodiversity and
human wellbeing outcomes of urban greening and waterway restorations)

•

Social media articles and other dissemination (e.g. conferences including ecological,
social and urban planning conferences such as the State of Australian Cities
Conference)

Indigenous Engagement and Consultation
As it is a new project, Project 6 has not yet been reviewed in its entirety to assess potential
areas of Indigenous engagement and participation. However, as subproject 6.3
Transformation of Upper Stony Creek has previously been reviewed previously as part of
Project 3 (subproject 3.6 ‘Development of integrated sampling protocols and methodologies
and testing them at shared study sites’), this assessment is drawn upon here. The partnership
behind the Upper Stony Creek Transformation presents an opportunity for Indigenous
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engagement and participation. Discussions with City West Water and the City of Brimbank are
in train regarding their existing Indigenous engagement practices and these will be used a
basis for future Indigenous engagement and participation in subproject 6.3. Similar
conversations are planned for other subprojects as they develop, in particular drawing on the
outputs and knowledge generated by subproject 6.1. In particular, subproject 6.2 will, through
Indigenous engagement, identify species of cultural importance found throughout select urban
environments. Identified species will inform the research activities of subproject 6.2 identified
above including culturally significant species discussed in local verge management strategies,
and community views and use patterns of species of Indigenous importance. Based on new
subprojects sharing similar characteristics to 6.3, the Indigenous Engagement and
Participation Strategy category for all subprojects is currently 2. Where possible, opportunities
will be sought for co-designing research, co-authorship, capacity building and Indigenous
employment.
As the subprojects develop, opportunities will be identified for the Indigenous communities to
contribute to survey designs and assessment of potential sites. It is expected this knowledge
will support the achievement of the restoration outcomes. Other aspects to be explored include
understanding the Indigenous histories of sites pre-modification. Indigenous knowledge will
also be considered in establishing the research and method protocols, drawing on the
outcomes of subproject 6.1.
Finally, the proposed CAUL Wide workshop in early 2018, to develop Indigenous Engagement
and Participation plans for 2018 projects with assigned categories 1 and 2 will be attended by
relevant Project 6 team members.

DATA MANAGEMENT AND ACCESSIBILITY
The CAUL Hub has a uniform approach to the management and accessibility of data and
information as per the NESP Data Management and Accessibility Guidelines. Subject to
agreements with data providers, all data produced by the CAUL Hub will be made publicly
available. All journal publications will be made publicly and freely available within 12 months
either in open access journals or on accessible repositories such as provided by universities,
as per the Guidelines. 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.
The plant-insect and plant-bird interaction network data for each surveyed site will be stored in
an open-access repository (e.g. Open Science Framework), where they will be freely available
to the public (subprojects 6.3 to 6.10).

LOCATION OF RESEARCH
The location of study sites will include a range of sites in cities around Australia including
within the City of Perth and other Western Australian local council areas, the City of Melbourne
and the City of Brimbank in Victoria.

PROJECT KEYWORDS
Interdisciplinary ecological research, biodiversity, urban ecosystems, social research, mixedmethods
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Project 7 – Air quality in Australia
Project length: 1 Year
Project start date: 01/01/2018
Project end date: 31/12/2018
Project current status: To be approved under RPV4
Project Leader: Peter Rayner
Lead research organisation: University of Melbourne
Project leader contact details: prayner@unimelb.edu.au, 03 8344 9708, 0402 752 379

PROJECT DESCRIPTION
Project Summary
This project will ‘nationalise’ some of the learning from the Western Sydney air quality study.
This is a response to our recent user consultation. Western Sydney faces some particular
problems regarding its air quality, a function of its rapid development and geography. Some of
what we are learning about measuring, modelling and managing air quality is, however,
transferable. This project will explore this extension. It will take careful regard of what is truly
generalizable from the Western Sydney experience and what is feasible within CAUL’s
resources. For this reason, the project has a low profile in 2018 and a duration listed of one
year. During 2018 we will explore the value and feasibility of several national extensions of
existing work in Western Sydney. If we judge these feasible and valuable, work will ramp up as
the Western Sydney project winds down. It is also possible that other aspects of the Sydney
study will be expanded. At the moment, we have chosen three aspects to investigate.
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Project Description
Subproject 7.1 – Traffic and Air Quality. Improving the National Pollutant Inventory
The national pollutant inventory (NPI) is the underlying data set which informs the impact of
new emissions and the consequences for health and the environment. It includes point data on
industrial emissions and data on diffuse sources like traffic. The modelling of these is patchy
and outdated. This project will extend methods developed previously in P4.1 and P1.3 to
improve this. Previous work in Melbourne and Sydney act as trial sites for this expansion but
also as the standard against which the more broad-brush work here will be assessed.
Outcomes include a more nationally uniform assessment of the impact of traffic emissions on
health and a tool for projecting the health impact of future traffic and population changes
beyond Western Sydney. It will improve the baseline against which future environmental
assessments are made and will be included in future versions of the NPI.
Subproject 7.2 – Role of pollution from fires and urban air quality in Australian cities
Wood smoke is a major component of particulate pollution in Australian cities and towns. Its
major sources are domestic wood heating, hazard-reduction burns and bushfires. Control of
these sources is contentious. Building on measurements and models from the Western
Sydney study, we will build a more complete picture of the potentially toxic components of
wood smoke to calculate the total health impacts. We will also explore tying measurements
and modelling of wood smoke to the work on health outcomes generated in P1. This could
lead to a framework for evaluating the health impact of policies on domestic wood heating and
hazard-reduction burns. In this first year, we will concentrate on analysing existing data
collected from Western Sydney and from Darwin (the Australian city with the worst levels of
PM2.5 pollution).
Subproject 7.3 – Indoor Air Quality
This project continues the work of Project 4.4 under RPv3. A particular focus this year will be
an intervention study based around clothes dryers, which can be significant sources of volatile
organic compounds (VOCs) indoors.
Laundry products emit a range of VOCs, including hazardous air pollutants (e.g.,
formaldehyde) that have been linked to health risks such as asthma. Little is known, however,
about emissions of these products from dryer vents, and the effectiveness of strategies to
reduce risks.

Project 7 – Air quality in Australia

The aims of this study are:
•

To analyse and quantify VOC emissions from residential clothes dryer vents.

•

To compare emissions from use of fragranced and fragrance-free laundry products.

•

To evaluate strategies to reduce hazardous VOC emissions and indoor air pollutants.

The research will require a total of six participants. Two groups will be targeted: (i) households
that wash with fragranced laundry products, and (ii) households that wash with fragrance-free
laundry products. The research team will be required to visit the home of each participant on
two occasions to collect air samples from their dryer vents. The study received ethics approval
from the University of Melbourne.
There will also be increased work on the relationship between indoor and outdoor particulate
pollution. This research is complementary to the intervention study described previously.
Fragrance terpenes (e.g., limonene, alpha-pinene) in laundry products can react with ozone to
generate secondary pollutants such as ultra-fine particles (i.e., PM 2.5) that have been linked
to health risks such cardiovascular and respiratory disease. Little is known, however, about the
levels of PM2.5 emitted from residential dryer vents, and the effectiveness of strategies to
reduce risks.
The aims of this study are:
1. To analyse and quantify PM2.5 emissions from residential clothes dryer vents.
2. To compare PM2.5 emissions from use of fragranced and fragrance-free laundry
products.
3. To compare indoor and outdoor PM2.5 levels, and evaluate strategies to reduce indoor
PM2.5 emissions.
The research will require the same six participants described previously. Measurements will be
collected under the same experimental conditions.
This will be the first study of its kind in the world (to best knowledge) to evaluate the VOC and
PM2.5 reductions associated with fragrance-free policies to improve indoor air quality, with a
focus on dryer vent emissions. Our findings will address a pervasive health and environmental
problem, and provide novel scientific results to promote healthier indoor environments and
reduce pollutant exposures.
NESP 2017 Research Priority Alignment
This project will respond to NESP Research Priorities 2, 3, 4, 6, 7 and 9, which focus on
measuring, predicting and managing various aspects of urban air quality, both outdoor and
indoor.

PATHWAY TO IMPACT
Outcomes
•
•
•

Improved emissions baseline, leading to more cost-effective improvements in air
quality (7.1)
Improvements in mitigation and responses to smoke pollution arising from improved
knowledge of health effects (7.2)
Improved consumer advice on the use of domestic fragrance products (7.3)
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Research-user

Engagement and
communication

Impact on
management
action

Outputs

DoEE, NPI

Suggested by DoEE
staff at roadshow

Improved
Environmental
Assessments

Two desktop reviews

State EPAs

Endorsed at
roadshows by VicEPA staff

Improved
Environmental
Assessments

Desktop reviews

Endorsed at
roadshows,
particularly in
Western Sydney

Improved decision
support for HRB

Report and potentially
scientific paper

Improved Health
Impact
Assessments

Report on smoke
composition

Address a pervasive
health and
environmental
problem

Report

Subproject 7.1

Subproject 7.2
Community
groups

Subproject 7.3
DoEE, Home
owners

Significant public
interest and
international media
coverage

Scientific publications

Provide novel
scientific results to
promote healthier
indoor environments
Indigenous Engagement and Consultation
This is a new project whose scope for Indigenous Engagement will be developed along with
the broader shape of the project. There has been an Indigenous intern working within Project 1
and we will continue to extend opportunities for employment. The national nature of the project
and its early phase as a desktop project makes it more difficult to engage with local Indigenous
communities. P7.2 will be assigned category 2 while P7.1 and P7.3 will be assigned category
3. P7.2 will explore discussion around traditional burning practices and how they relate to
hazard reduction.
The proposed CAUL wide workshop in early 2018, to develop Indigenous Engagement and
Participation plans for 2018 projects with assigned categories 1 and 2 will be attended by
relevant Project 7 team members.
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DATA MANAGEMENT AND ACCESSIBILITY
The outputs of this project are of three forms: reports, data sets and academic papers. Reports
and data sets will all be made available on the CAUL website and reported to DEE following
NESP policies. Academic papers will either be referred to from the website or made available
in draft form depending on the policies of the targeted journals.
Project output

Data Management and Accessibility

Report from milestone 7.1.1
outlining potential CAUL
contributions

Made available to relevant stakeholders

Report from milestone 7.1.2

Available on website, and discussed in detail with DoEE and
state EPAs.
This report will be the result of a workshop and subsequent
review focusing on knowledge gaps around diffuse sources
(particularly traffic), and will guide the development of the
methodology described in milestone 7.1.2.

Report from milestone 7.1.3

Available on website, and discussed in detail with DoEE and
state EPAs.

Report from milestone 7.1.4

Short report to relevant stakeholders.

Dataset from milestone 7.2.1

Available on website, and both discoverable and curated.

Report from milestone 7.2.3

Available on website and circulated directly with major
stakeholders involved in fire management and air quality.

Article and report from
milestones 7.3.4 and 7.3.5

Available on website, and by electronic journals

LOCATION OF RESEARCH
The desktop work in 7.1 will take place at UOW, RMIT and UoM. The smoke measurements in
7.2 will take place mainly near Wollongong. The indoor measurements in 7.3 will take place
mainly in and around Melbourne.

PROJECT KEYWORDS
Air quality, health, traffic, smoke, emissions

