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Introduction 

The National Environmental Science Programme 

The National Environmental Science Programme (NESP) is a long-term commitment to support 
environmental and climate research. The key objective of the NESP is to improve our understanding 
of Australia’s environment through collaborative research that delivers accessible results and 
informs decision-making. The focus of NESP is on practical and applied research that informs on-
ground action and that will yield measurable improvements to the environment. 

The Programme will build on its predecessors - the National Environmental Research Program and 
the Australian Climate Change Science Programme – in securing for decision makers the best 
available information to support understanding, managing and conserving Australia’s environment. 

The NESP is delivered through multi-disciplinary research Hubs or consortia, hosted by Australian 
research institutions. 

The NESP seeks to achieve its objective by supporting research that: 

• is practical and applied and informs on-ground action

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

• is innovative and internationally recognised

• enhances Australia’s environmental research capacity

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

• produces meaningful results accessible to government, industry and the community

• includes synthesis and analysis of existing knowledge

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

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

The intended outcomes of the NESP are: 

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

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

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

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

The Commonwealth Government established the Clean Air and Urban Landscapes Hub (CAUL) of 
the National Environmental Science Programme (NESP) to undertake "Research to support 
environmental quality in our urban areas". This includes research on air quality and air pollution to 
improve liveability and environmental quality in urban areas; greening, biodiversity and ecological 
improvement of urban landscapes; and incorporation of NESP research into the development and 
implementation of on-ground environmental programs. The end-user focus of the CAUL Hub will 
include application of NESP research to the development and implementation of on-ground 
environmental programs (e.g. Green Army, 20 Million Trees, Emission Reduction Fund,). It will also 
improve understanding of how best to increase and integrate green infrastructure and reduce the 
environmental impact of buildings and transport to improve air quality, reduce greenhouse 
emissions, maintain biodiversity and enhance critical ecosystem services (eg. National Clean Air 
Agreement and the new Cities and Built Environment Task Force). By connecting scientists, policy 
makers and citizens, the CAUL Hub will deliver a strategic, integrated research program to improve 
the liveability of Australia’s cities and towns. With this in mind the CAUL Hub has, as detailed in this 
research plan, a view to addressing the current and future research needs of policy makers and 
practitioners by committing our expertise to known research gaps whilst remaining flexible to 
emerging priorities.  

Purpose of Research Plan 

In response to the research priorities identified by the Minister and the Department of the 
Environment, the Clean Air and Urban Landscapes Hub has assembled a consortium representing a 
broad range of disciplines and research capacities relevant to sustainable urban environments. The 
intent is that several of these capacities will be brought to bear on any topic. The broad directions of 
CAUL have been refined to address fifteen research priorities,two  plans (see pages 11 and 12) and 
to be ready if needed and within resources, address emerging priorities agreed in consultation with 
the Department of the Environment (DotE) and the office of the Minister.  

The purpose of this Research Plan is to outline: 

• the research priorities and plans the CAUL 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 CAUL Hub will work collaboratively within and across other NESP Hubs, and

• how the CAUL Hub will address emerging policy research needs

!
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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 Leaders 

The CAUL Hub is led by Professor Peter Rayner (University of Melbourne), one of Australia’s 
premier atmospheric scientists and an internationally recognised leader in the mapping and 
monitoring of air pollutants. Deputy Hub Leader is Dr Kirsten Parris (University of Melbourne), one of 
Australia’s leading urban ecologists.  

Hub Leadership Team 

The CAUL Hub Leadership Team is comprised of established and emerging research leaders with a 
range of expertise across key themes – urban greening, clean air, liveability, urban systems, 
knowledge transfer, practical solutions and IT Data Infrastructure. The Hub Leadership team is 
supported by a suite of outstanding investigators within each of the themes listed above across the 
five broad research projects. Please see Figure 6 for more information on the CAUL Hub 
Leadership Team and researchers, listed by theme and project. 

The Clean Air and Urban Landscapes Hub Leadership Team is responsible for: 

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

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

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

• Providing oversight of the Hub’s financials and budgetary allocations

• Identifying and prioritizing emerging issues

• Identifying and fostering strategic collaborations with other NESP Hubs

CAUL Executive 

The CAUL 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 Executive team 
consists of the Business Manager Yelena Constantinou, Communications Officer Martin Bush and 
Knowledge Broker Dr Cathy Oke, 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 

Under the Clean Air Urban Landscapes (CAUL) Hub Funding Agreement between the Department 
of the Environment and The University of Melbourne, the CAUL Hub was required to establish a Hub 
Steering Committee. The Steering Committee includes an independent chairperson, key hub 
personnel, key end-users within the department and other agencies, and other key end-users and 
stakeholders. 
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The purpose of the Hub Steering Committee is to support the Hub by providing advice to the 
Leadership Group on research activities and policy needs to ensure the effective delivery on the 
Hub’s objectives and outcomes. The CAUL Hub Steering Committee will provide advice on a range 
of matters relating to the Hub’s research and communication and knowledge brokering activities. 
The Steering Committee will draw on information provided to it by the Leadership group and from its 
own sources and at its own initiative, and provide independent advice to the Leadership Group. 

The roles, responsibilities and membership of the Steering Committee are outlined in its terms of 
reference, and include: 

a. Ensuring the alignment of research activity is connected to and meets the policy needs and
interests of the Department and a range of key stakeholders

b. Ensuring the Hub’s research questions, activities and outputs are connected to relevant
research activity and policy initiatives outside the Department

c. Overseeing the development and implementation of the Research Plan, including the
review and amendment of the Research Plan, Communication Plan and Indigenous
Engagement and Participation Strategy, as required

d. Directing and endorsing the development and delivery of the Annual Progress Report, Final
Report and any other reporting, monitoring and evaluation requirements under this
agreement

e. The provision of advice on emerging research priorities for the Hub and how these
emerging priorities might be implemented effectively

f. Encouraging alignment and coordination of the Hub with other initiatives including other
NESP Hubs, government, community, industry and the broader scientific community

Please see Table 5 for a list of Steering Committee members as of 1/5/15. 

Research Project Teams 

In consultation with DotE, CAUL has chosen to structure our research plan into a series of five broad 
projects with subsidiary activities or sub-projects. This is to ensure the true interdisciplinarity 
required to address complex environmental problems in cities, and the proper integration of 
strategies around knowledge brokering, communications and Indigenous engagement and 
participation. The sub-projects within each project will form specific pieces of research that may 
occasionally reach different conclusions about the importance of a particular variable or perspective 
for understanding a certain question or situation. It would lessen the interdisciplinary power of CAUL 
if these different aspects were communicated separately. As such, we have established five 
research project teams to manage the research outcomes of the CAUL Hub. Each team is made up 
of one or more Project Leaders, Chief Investigators, Postdoctoral Fellows and research students 
(e.g. PhD, Masters and/or Honours students). 

Project Advisory Groups 

Each Project will establish a Project Advisory Group (PAG) which will include key stakeholders or 
other relevant policy makers. The hub’s Knowledge Broker and Communications Officer will be on 
each of these Project Advisory Groups. This structure will give the PAGs an integrated view of their 
research project. To facilitate monitoring and evaluation, there will be milestones, outcomes and 
outputs associated with each activity and the PAG will play a key role in helping the research teams 
to deliver these activities.  
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Indigenous Australian Engagement and Participation Reference Group 

The CAUL Hub is in the process of establishing the Indigenous Australian Reference Group to 
provide advice and input into the Hub’s Indigenous Australian Engagement and Participation 
Strategy and implementation plan (see Figure 1—Organisational Chart). The convenors of this 
reference group have been appointed and have provided interim advice to the CAUL Hub.  

The Department of the Environment 

The Department of the Environment has responsibility for managing the National Environmental 
Science Programme, including the approval of this Research Plan, assessment of progress of 
projects under this Research Plan and payment of any funding associated with the Hub agreement 

Importantly, the Department is the key end user of research under the NESP, and works closely with 
the Hub and other key stakeholders in determining and negotiating the delivery of research under 
the Research Plan. 

The new Cities and Built Environment Taskforce now sits in the Department of the Environment and 
will be a key end user of CAUL Hub research. As such CAUL Hub will work to respond to this new 
policy area within our research plan. 

The Minister for the Environment 

The Minister for the Department of the Environment provided approval to fund the Clean Air and 
Urban Landscapes Hub and is the sole delegate with authority to approve major changes to the 
scope and funding allocation to the Hub. The Minister will approve Version 2 of this Research Plan 
and endorse the subsequent annual versions of the Research Plan. 
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Organisational Chart 

Figure 1. Clean Air and Urban Landscapes Governance and 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 will work with the 
Minister, the Hubs and other key stakeholders to identify and refine research priorities and develop 
projects that align with these priorities. 

This research prioritisation is a rolling process and key milestones in each activity year, like the 
Annual Progress Report and submission of the next Research Plan, will inform the process. The 
Biennial Programme Evaluation, which will review the impact and success of the programme, also 
plays an important role in informing research priorities. 

This constant consideration and evaluation of research output and impact provides confidence in the 
performance of the Hub and the effectiveness of the programme. It gives the flexibility needed for 
the CAUL Hub to engage in new themes of research in an adaptive manner. It also ensures that the 
CAUL Hub’s focus is fixed on the delivery of relevant and practical research.  

The CAUL Hub is committed to addressing emerging research needs of key stakeholders. This is 
especially so over the next 12 months, given the recent emphasis placed on cities and the built 
environment, including sustainable urban landscapes, within the Department of the Environment. 
Two examples of flexibility demonstrated within Version 2 of the CAUL Hub’s Research Plan are the 
provision of expertise and advice to the Built Environment and Atmosphere chapters of the State of 
the Environment 2016, and the adoption of the Green Cities Blueprints and Western Sydney Clean 
Air Plan as major research outputs. Both of these have emerged as stakeholder needs subsequent 
to the development of Version 1 of the CAUL Hub’s Research Plan. 

!
!

Figure 2. The Research Cycle 
!
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There are fifteen research priorities for the Clean Air and Urban Landscapes Hub, listed 
under two main groups. These research priorities are: 

Group A: Increasing our understanding of the environmental and social impacts 
of air pollution in urban and peri-urban areas to inform management actions 

1. Contribute to the design of, and inform the development of, a programme for monitoring
and reducing atmospheric particulate matter levels in Western Sydney.

2. Identify and prioritise significant sources of air pollution and their impact on the environment
and public health to better target government investment.

3. Identify key sources of emissions of air pollutants, including sulphur dioxide and particulate
matter, in Australian urban centres and the risks they pose to the environment and human
health. This work should complement the current reviews of the National Environment
Protection (Ambient Air Quality) Measure relating to a) PM standards and b) the standards
for sulphur dioxide, nitrogen dioxide and ozone, as well as other efforts underway to reduce
point source emissions of these pollutants.

4. Study levels of sulphur in petrol and the relationship between sulphur levels and emissions
of harmful substances.

5. Identify features of Australian urban landscapes that influence the impact of air pollution on
humans and the environment (e.g., landform, local climatic conditions, urban design).

6. Quantify the co-benefits for air quality, human health, biodiversity and the environment of
measures to reduce greenhouse gas emissions in urban and peri-urban areas. Such
measures could include active transport, improved public transport, increased energy
efficiency of buildings and changes to the urban form.

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

8. Study the exposure and risks to the environment and human health of chemicals and
persistent organic pollutants arising in everyday products in the urban environment – from
indoor and outdoor sources, flows and use through to disposal via current urban
infrastructure such as sewers and landfills.

9. Identify the distribution and concentration of, and human exposure to, newly listed
chemicals under the Stockholm convention in urban environments.

10. Identify and evaluate effective systems and tools for detecting and managing air pollution in
urban areas, including a focus on monitoring, reporting and forecasting systems, strategic
planning in infrastructure and urban development, and measures to reduce point source
emissions.

11. Assess existing and identify new information systems and processes needed to achieve air
quality objectives, identify trends and evaluate outcomes.

12. Support existing and emerging cross-government clean air initiatives such as the Clean Air
Agreement.

!
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Group B: Quantifying the benefits of urban greening for humans and other species in cities 
to inform Australian Government policy and programmes, and management actions by other 
levels of government, the community and industry 

13. Work with major cities to assess the effectiveness of various current and new approaches
to managing vegetation in urban areas, and how these can be incorporated into greening
plans to maximise positive outcomes for biodiversity, including threatened species, air and
water quality, and human health. These outcomes could include absorption of atmospheric
pollutants, sequestration of carbon, mitigation of the urban heat-island effect, provision of
habitat and landscape connectivity for biodiversity, strengthening of social capital, and the
reconnection of humans with nature in urban areas.

14. Demonstrate the relative cost effectiveness of different approaches to planting and
managing urban green spaces for air and water quality and human well-being. These
approaches could include the choice of species to be planted, the location and
configuration of plantings, irrigation of plantings with stormwater to improve survival and
growth rates and reduce runoff to local streams, and preservation of upland drainage lines
in new developments to provide green space and a range of environmental and health
benefits for residents.

15. Prioritise climate adaptation measures for managing the impacts of climate change on
environmental quality and human health in urban areas, such as expanding urban forests
and improving the even distribution of tree cover across our major cities for equity of
access.

These two main groupings of the research priorities will be reflected in two major outputs that will be 
delivered by the CAUL Hub. These are, for Group A, a Western Sydney Clean Air plan, which will 
provide air quality assessment tools, and for Group B Green Cities Blueprints to measure and track 
urban green cover in our cities up to 2050. The different project activities undertaken by the CAUL 
Hub will all feed into these major outputs as well as producing project-specific outputs.!
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List of Research Projects 

Table 1 below is a list of all current research projects funded under the Clean Air and Urban Landscapes Hub, including which research priority they are 
meeting from the list above. These projects are planned for two years; however if the intended research is successful, we anticipate that some of these 
projects may continue beyond this two year period. For more detail on each specific project, please refer to Attachment A – Research Projects. 

Table 1—Research Projects 

Project 
Number 

Project Name Project Leader Lead Organisation NESP 
Funding 
(2016-2017) 

Other 
Contributions 
(2016-2017) 

Time-
frame 

Research 
priorities 
addressed 

1 Western Air-Shed and Particulate 
Study for Sydney  

Clare Murphy University of Wollongong 3 years 
6 months 

1,2,3,5,10, 
12. 

2 Integrating Data Richard Sinnott University of Melbourne 2 years 5,10,11 

3 Urban Greening for Liveability 
and Biodiversity 

Nick Williams University of Melbourne 2 years 6,8, 3,14,15 

4 Improved Urban Systems for 
Liveability 

Jago Dodson RMIT University 2 years 1,5,6,8,13,14
,15 

5 The Shared Urban Habitat Kirsten Parris  

Richard Hobbs 

University of Melbourne 
University of Western 
Australia 

2 years 
6 months 

13,14 

!
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Expected Outcomes 

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

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

• is communicated clearly to relevant stakeholders and the general public

• is discoverable and accessible

• informs decision-making and addresses environmental priorities.

Research under the NESP is expected to inform the policy and programme delivery of the 
Department of the Environment. More broadly, it will engage and inform all key stakeholders with an 
interest in the outputs of environmental and climate science research, including state and local 
governments, business and industry, community groups, Indigenous land managers (or Indigenous 
Communities) and education institutions. 

Hub Outcomes 

The four phases of activity on any problem can be grouped into four stages; identify, investigate, 
plan and communicate. Outputs arise from the communication phase and outcomes are behaviour 
changes we can attribute, at least partly, to these outputs – See Table 2 for a summary of CAUL 
Hub Outcomes and Outputs. We need to acknowledge at the outset the limitations of our scope. 
Research conducted by the CAUL Hub will provide the evidence base for such behaviour change. 
Sometimes implementation will be easy, since it is an improvement in current practice, but much of 
our communication will be into heavily contested policy arenas. 

Our knowledge brokering and communication strategy is designed to tailor our input to the needs of 
policy makers, to ensure as far as practically possible, implementation of the Hub’s research. 

Expected Outputs 

Outputs will be tailored for particular end-users. However, there is also a need to improve the 
evidence-base on which decisions or actions are based. This is particularly critical where, as is 
commonly the case in urban contexts, many interests and lines of evidence must be considered 
together. Thus, there is a clear need to collate and synthesise data from disparate sources, 
especially early in the programme. We have dedicated one of our research projects (Project 2) to 
building the necessary infrastructure to gather relevant data and ensure its availability for our 
ongoing research. We believe the resulting datasets and tools will form an important part of the 
legacy of CAUL, as well as being vital for its internal cohesion.  

Another major output will be policy advice and strategy to many key stakeholders through the 
development of two key plans – the Clean Air Plan for Western Sydney and Green Cities Blueprints 
(see Figures 3 and 4).  

It is important to recall that NESP funding is listed as category 1 research funding by the Department 
of Education. Thus, standard research outputs are also important for the success of the hub, 
including published papers and conference presentations. 

Finally, we will produce a range of outputs tailored for the general public, because much of the 
urban landscape is under private control and the citizens of Australia’s cities have a large stake in 
the ongoing state of urban environments. Thus, advice on improving the environmental status of 
private space will be another important output. 
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Table 2—CAUL Hub Key Outcomes and Outputs 2016–2017 

Project 1 – Western air-shed and particulate study for Sydney 
• Initial compilation of existing data sets on air pollutants in the Sydney Basin
• First version of statistical emulation tool for assessing policy options
• Open-path instruments to measure integrated trace gas concentrations at approximately

kilometre scales – important for validating model predictions
• An AIR-BOX measurement campaign to better understand drivers of poor air quality in Sydney
• Policy options for reducing poor air quality events in Western Sydney (derived from models of

alternative development scenarios in the region)
• An assessment of personal exposure to airborne pollutants using personal monitors, and likely

health impacts

Project 2 – Benchmarking clean air and urban landscapes 
• A synthesis of existing data on urban air quality, climate, traffic, infrastructure, noise, liveability,

greenspace, vegetation and biodiversity

Project 3 – Urban greening for liveability and biodiversity 
• Action research: a replicated experiment to measure the benefits of different types of urban

greening (e.g., nature strips, street trees, green roofs, green walls, pop-up parks)
• An Urban Greening Benefit Assessment Tool to assess the ecosystem service, biodiversity, human

health and psycho-social benefits of all urban green infrastructure
• A standardised urban greening typology
• A report on the vulnerability of green-space networks in Australian cities to climate change

Project 4 – Improved urban systems for liveability 
• Tools for land-use planning to help set targets for urban greening to 2030, 2040, and 2050
• Models to predict carbon emissions from Australian cities under alternative planning and

transport scenarios, including the mix of active, public and private transport
• Policy recommendations for creating liveable cities, recognising differences within and

between Australian cities

Project 5 – The shared urban habitat 
• Re-wilding the city: Experimental reintroductions of native animals and plants/vegetation

communities in suitable locations across Melbourne and Peth
• Cutting-edge citizen science projects on EPBC-listed frogs and flying foxes and beneficial

insects in urban environments, using state-of-the-art tools and protocols (Victoria, NSW, WA)
• Experimental interventions to increase the diversity of insect pollinators in urban and suburban

habitats (Victoria, NSW, WA)
• Measurements of the psychological benefits of interacting with urban nature (through

volunteering, citizen science, Green Army programs and/or Indigenous cultural activities)
• With the TSR hub – experimental interventions to support populations of growling grass frog

and green and golden bell frog in the face of disease and urban expansion

!
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Figure 3: CAUL Hub Key Output—Clean Air Plan for Western Sydney 

Figure 4: CAUL Hub Key Output—Green Cities Blueprints 
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Relationships between CAUL Hub projects and other NESP Hubs 

Table 3 captures points of interaction between CAUL and other NESP hubs. Each interaction is 
listed as "outward" (CAUL provides something), "inward" (CAUL receives something) or "mutual" 
where there is either a shared task or a bidirectional flow of information. 

Table 3— Relationships between CAUL Hub projects and other NESP Hubs 

Hub Project Topic Direction 

ESCC P1 Climate change 
impacts on air quality 

inward 

ESCC P3 Climate change and 
water demand 

inward 

ESCC P4 Transport Emissions outward 

ESCC P4 Urban heat island mutual 

TSR P5 Shared species mutual 

All Comms/KT Indigenous research 
protocol 

outward 

(TSR: Threatened Species Recovery; ESCC: Earth System and Climate Change; TWQ: Tropical 
Water Quality; MB: Marine Biodiversity; NAER: Northern Australia Environmental Resources) 

Table 4 captures internal points of interaction between different CAUL projects. 

Table 4—Internal CAUL Hub relationships between projects 

First project Second project Topic Direction 

P2 All Data mutual 

P3 P1 Impact of greening on 
air quality 

outward 

P4 P1 Transport emissions outward 

P3 P4 Feasibility of greening outward 

P3 P5 Trial sites mutual 

! !
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Communication and Knowledge Brokering 

Integral to the success of the NESP in influencing decision-making is the clear and effective 
communication and brokerage of research outputs to key stakeholders. The Clean Air and Urban 
Landscapes Hub has developed a Knowledge Brokering and Communication Strategy that: 

• provides processes to strongly align activities with this Research Plan

• describes how the Hub will facilitate knowledge sharing between researchers and end-
users

• 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

In summary, the CAUL Knowledge Brokering and Communications Strategy Version 1 identifies 
multiple audiences and prioritizes key stakeholders: 

• For project investors, the Strategy will ensure that communications align with the long-term
goals of the project

• For project researchers, the Strategy will assist their communications and provide
opportunities for continuous improvement in their skills and outputs

• For research users, the Strategy will shape knowledge transfer practices providing input
into research activities and an enhanced ability to use the research outputs

• For public audiences, the Strategy will provide new ways of understanding their urban
environments and an enhanced capacity to improve these environments

We will focus on maximizing communication activities that best align with CAUL's strategic needs 
and are achievable with available resources, specifically: identity-defining communications like the 
CAUL newsletter Urban Beat; personal contact and workshops with research users allowing iterative 
refinement of research projects in a user-focused manner; outreach activities that foster 
development of long-lasting public communications such as on-line tools, mappings and 
visualizations. To complement these activities, we will also access the communications expertise of 
CAUL hosts and partners.  

Innovative aspects of the Strategy will include: 

• High quality visualizations and mappings of urban environmental data

• Increased uptake of new knowledge through specific outreach to non-traditional science
audiences via vehicles such as arts-science collaborations and projects run in collaboration
with local urban communities

• Integration of Indigenous Australian perspectives on urban landscapes, including an annual
public discussion series on Indigenous perspectives on future city design and urban
ecology.
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Data Accessibility 

The NESP guidelines expect that all information (including research data) produced under the 
programme is made publically and freely available on the internet. The Clean Air and Urban 
Landscapes Hub recognises the need to promote open access to public sector and publically funded 
information.  

The primary way of making data publicly accessible will be through Australian Urban Research 
Infrastructure Network (AURIN), which will present the range of datasets produced and used by 
CAUL. The CAUL protocol will be to publish all research findings in publicly accessible repositories. 
However, the status of policy advice must be negotiated, especially if partners from outside the hub 
are involved. 

Monitoring & Evaluation 

Monitoring & Evaluation Plan 

The Monitoring & Evaluation Plan (M&E Plan) provides the framework through which the progress 
and success of the Hub will be measured. It will enable clear performance assessment via a 
common set of high level indicators used across the programme, along with qualitative, narrative 
based reporting of project progress and impact. 

Key Performance Indicators for each NESP Hub will be aligned to a number of key themes; 

Two important elements of the Monitoring and Evaluation Plan are annual project reporting and the 
biennial programme evaluation. 

Project and Financial Reporting 

Under the terms of the NESP funding agreement, the following reports are required to be submitted 
to demonstrate Hub performance and project progress; 

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

• Audited financial information: submitted alongside the Annual Progress Report and
demonstrates the income and expenditure of the Hub.

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

Under the Portfolio Budget Statements for the Environment Portfolio, the single key performance 
indicator for the NESP is biennial qualitative assessments that show Departmental staff, state 
governments, business, community groups and others are using research output from the NESP to 
inform policy development. 

The outcomes and findings of the Biennial Evaluation will inform and direct the future delivery of the 
programme, including the research priorities. The biennial review will be used to inform the review 
and evaluation of the NESP after two and four years as requested by the Minister in making his 
funding decision for the NESP. Under the terms of the funding agreement, the Clean Air and Urban 
Landscapes Hub is required to participate in any programme evaluations or reviews planned during 
the life of the NESP. 

Collaboration and Partnerships 

The NESP encourages a collaborative, multi-disciplinary approach to environmental and climate 
science research. Key to the success of the Hub will be the capacity to foster partnerships across 
Hubs and with a wide range of relevant research stakeholders.  

The CAUL hub is comprised of well-connected researchers across four institutions and many 
disciplines. As an example, there are shared institutional and researcher-level links with the Earth 
System and Climate Change Hub (UOM and Rayner) and the Threatened Species Recovery Hub 
(UOM/Parris, Hobbs/UWA, RMIT/Bekessy). The AIRBOX LIEF grant is comprised of 9 partners 
including UOW and UOM in an integrated measurement facility for air quality. We expect to use this 
in various CAUL campaigns.  

In the development of the Western Sydney Clean Air Plan and Green Cities Blueprints – we are 
collaborating with many institutions and organisations within and outside of CAUL. To progress the 
Western Sydney Clean Air Plan, CAUL will be work with Office of Environment and Heritage NSW, 
EPA NSW, CSIRO Oceans and Atmosphere Flagship and Bureau of Meteorology and ANTSO. To 
realise the Green Cities Blueprints and other urban greening projects we are investigating 
collaborating with or alongside non-CAUL research groups. These groups include CSIRO Land and 
Water Flagship, Council of Capital City Lord Mayors (CCCLM), ICLEI - Local Governments for 
Sustainability, Macquarie University, Western Sydney University and OEH NSW.  

The CAUL Hub Indigenous Engagement and Participation Strategy is another project involving 
substantial collaboration within and outside CAUL. As described in the IEPS section CAUL has 
established partnerships with the Monash Sustainability Institute, Indigenous Architecture and 
Design Victoria, the City of Melbourne, the Melbourne Sustainable Society Institute; CSIRO and the 
Northern Australia Environmental Resources Hub to delivery our key 2015-17 IEPS activities. 
! 
Finally, as we developed Version 2 of our Research Plan, we conducted a series of workshops in 
Canberra, Melbourne, Perth, Sydney and Western Sydney between August 10 and September 3, 
involving more than 260 individuals across the spectrum of stakeholders with a role in designing, 
planning and creating sustainable Australian cities of the future. Their input helped shape this 
research plan through identifying key gaps in knowledge and policy needs of end-users and 
established collaborations for current and future research plans, some of which are reflected in the 
Attachment A, Project Plans below. 

See Figure 5 for a general overview of extensive networks and partnerships of CAUL researchers, 
previously established and or as a result of stakeholder engagement over the past five months.
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Figure 5: CAUL Stakeholder Engagement and Researcher Networks 
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Indigenous Engagement and Participation 

The Clean Air and Urban Landscapes Hub is committed to meaningful Indigenous engagement and 
participation during all phases of the delivery of the NESP. Where relevant, due consideration will be 
given to actively involving key Indigenous stakeholders in research prioritisation, research delivery 
and, especially, the communication of research output. The Hubs approach to Indigenous 
engagement and participation is detailed in its Indigenous Engagement and Participation Strategy 
(IEPS) Version 1 – submitted May 1 2015.  

Briefly 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 IEP Strategy will form a key element of the research planning process and our 
knowledge brokering and communications strategy. 

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

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

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

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

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

A major opportunity for CAUL lies in its highly interdisciplinary nature. Integrating an Indigenous 
Australian perspective across these different disciplinary areas will be a focus of the IEP Strategy. 
We will focus on maximizing participation activities that best align with CAUL's strategic research 
plan and are achievable with available resources, specifically: identifying key Indigenous 
organisations and people in the cities where our research is focused, or whose expertise covers our 
research project areas; personal contact and workshops with Indigenous stakeholders allowing 
iterative refinement of research projects in a respectful and collaborative manner; outreach activities 
that foster development of long-lasting public communications such as on-line tools, maps and 
visualizations. To complement these activities, we will also access the expertise or existing 
strategies of CAUL hosts and partners, especially as we develop and start to implement our 
Indigenous Engagement and Participation in Research Protocols.  

In developing and implementing our IEP Strategy alongside our Research Plan, CAUL recognises 
that there are a number of resources and recognised initiatives and protocols that showcase direct 
engagement and collaboration with Indigenous Australian communities. We acknowledge the 
Guidelines (2014) provided by the Department of the Environment and the success and expertise of 
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the Northern Australia NESP Hub and will contribute to the community of practice that they’re 
intending on establishing across Hubs, including co-hosting the first meeting in late October 2015. 

In October 2015 the CAUL Hub, in collaboration with Monash Sustainability Institute, Indigenous 
Architecture and Design Victoria, City of Melbourne and the Melbourne Sustainable Society Institute; 
along with support from the Department of the Environment’s NESP IEPS team and Michael 
Douglas from Northern Australia Environmental Resources Hub, held a Caring for Country 
workshop. This was a major element of the Hub’s IEPS activities in 2015, providing training for 
selected Hub researchers in cultural awareness and research ethics, including treatment of 
Indigenous Australian intellectual property. One outcome of the workshop was work towards the 
development of a draft protocol to guide best-practice Indigenous engagement actions in relation to 
a range of research types, including CAUL Hub research, in order to feed into the 2016 Caring for 
Country in Cities – Indigenous Perspectives of the Urban Environment Symposium (to be held in 
Melbourne in May 2016), in which the CAUL Hub will participate. 

Funding 

The Clean Air and Urban Landscape Hub is supported through funding from the Australian 
Government’s National Environmental Science Programme. Under the Department of the 
Environment Portfolio Budget Statements, the NESP provides for around $142 million over the life of 
the Programme. 

The table below describes the funding from the NESP available to the Clean Air and Urban 
Landscapes Hub over the life of the agreement. 

2014/2015 2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 2020/2021 

  

!
Expenditure of NESP funding under the Hub is expected to be distributed amongst three main items 
of expenditure (Research, General Communications and Administration). The funding must be 
expressed, in the table below, as a percentage of the total for any given calendar year noting that 
funding for Research must total at least 80% of the funding. The balance (20%) of the funding can 
be allocated between General Communications and Administration with no more than 10% of the 
funding being allocated to Administration.  

Research 84% 

General 
Communications 

10% 

Administration 6% 

!
!



CAUL Hub Research Plan Version 2 – November 2015 

24 

!Figure 6: CAUL Hub Team Leaders and Researchers by Theme 
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ATTACHMENT A – RESEARCH PLAN Project 1 

Project 1 – Western Air-Shed and Particulate Study for Sydney (WASPSS) 

Project length – 3 years 6 months 
Project start date – 01/07/2015 
Project end date – 31/12/2018 (if the intended research and proposed collaborations are 
successful, we anticipate this project could be extended for a further two years) 

Project Leader – Dr Clare Murphy (Paton-Walsh) (FTE – 20%) 
Lead Research Organisation – University of Wollongong 
Project leader contact details – clarem@uow.edu.au, ph: 02 4221 5065 

!

Project Summary 

This project will provide the tools and evidence to develop a Clean Air Plan for Western Sydney. 
Research activities will be focussed around three main research aims each with their own subproject: 

(1) Extend air quality measurement/monitoring capacity to support improved characterisation of
air quality in Western Sydney.

(2) Implement and validate state-of-the-science regional air quality modelling to assess major
sources contributing to air pollution in Western Sydney and assess benefits arising from a
range of possible mitigation measures.

(3) Evaluate existing methods applied internationally and locally for estimating human
exposure to airborne pollutants, in order to estimate air pollution related exposures and
health effects for Western Sydney.

The project will enable policy makers to estimate the benefits of different mitigation strategies to the 
future air quality in Western Sydney. The current phase of the project focuses on evaluation and tool 
development.
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Problem Statements 

Problem 

The negative health impacts of airborne particulates on urban populations are now well established. 
Whilst the air quality in Australian cities is generally very good compared to many other parts of the 
world, Sydney experiences occasional poor air quality events that expose the population to 
heightened health risks. Health effects are also known to occur at air pollution concentrations that 
are within national air quality standards, meaning that health benefits can be realised through 
improving air quality even in regions with relatively low pollution levels. The population within the 
Sydney basin is predicted to grow by ~ 20% in the next decade, increasing both the local sources of 
pollution and the population exposed. 

How Research Addresses Problem 

The Western Air-Shed and Particulate Study for Sydney (WASPSS) project will contribute to the 
understanding of poor air-quality events within Western Sydney, by conducting targeted 
measurement campaigns which can supplement information from on-going air quality monitoring 
stations, to address specific knowledge gaps. To predict spatial air pollution patterns and identify the 
best policies to reduce particulate matter, we need to apply robust and verified air quality modelling 
capability to identify areas of greatest potential health impact and to evaluate the outcomes of 
potential mitigation strategies. The project will build on existing modelling expertise and develop an 
ensemble approach that can be validated using new and existing atmospheric measurements. 
These validated models will then be used to better estimate individual exposure to air pollutants and 
for sensitivity studies to assess the impact of different policy decisions and infrastructure 
development scenarios. 

There have been substantial efforts in the past five years to better characterise the sources of 
particulate pollution in the Sydney basin and surrounding areas, and to establish robust air quality 
modelling capabilities as well as quantify health effects of exposure to air pollution. This work has 
been led by the NSW Office of Environment and Heritage (OEH), NSW Environment Protection 
Authority (NSW EPA), the Commonwealth Scientific and Industrial Research Organisation (CSIRO), 
Australian Nuclear Science and Technology Organisation (ANSTO) plus Universities, including the 
University of Wollongong. CAUL will work in partnership with these and other collaborating 
organisations, to build a greater understanding of the drivers of poor air quality and health outcomes 
in the Western Sydney region and beyond. 

The approach plans to deliver advice on the best policy choices for improved air quality outcomes in 
Western Sydney, and is illustrated in Figure 2. It is also applicable more broadly to other cities. 

The first stage of WASPSS (and the success of the project) is contingent on building a multi-
organisational research team from the Hub member organisations and OEH, CSIRO, ANSTO and 
NHMRC Centre for Air quality and health Research and evaluation (CAR). The project is on track to 
build air quality measurement capacity and modelling expertise within the Australian atmospheric 
science community, with significant co-investment already pledged from many key stake-holders 
including OEH, CSIRO and ANSTO. 
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Figure 7: Approach to work towards identifying the best policy options for improving air quality 
outcomes in Western Sydney (can be applicable for other cities). 

Alignment with NESP Research Priorities 

Whilst this project will at least partially address a number of NESP research priorities including 2, 3, 
5, 10 and 12, it responds most directly to research priority 1): “Contribute to the design of, and 
inform the development of, a programme for monitoring and reducing atmospheric particulate matter 
levels in Western Sydney.”  The project will use Western Sydney as a case study to improve our 
understanding of drivers of poor air quality in the urban environment, and hence will help address 
research priority 2: “Identify and prioritise significant sources of air pollution and their impact on the 
environment and public health to better target government investment.” This will provide a more 
comprehensive basis for policies aimed at reducing exposure to airborne particulates and other 
pollutants, thereby helping the Government achieve the objectives of the National Clean Air 
Agreement. 

The project will assist the formulation of evidence-based policies to reduce particle pollution by 
identifying sources of particle and precursor pollutant emissions and quantifying the contribution of 
such sources to air pollution exposures and health impacts. It addresses the high priority research 
need of Western Sydney air pollution. 

Research 

Subproject 1: Extending air quality measurement/monitoring capacity 

In this project we will significantly develop our measurement capacity in collaboration with our 
research partners OEH, CSIRO and ANSTO. We will extend the measurements available to 
evaluate air quality and test our air quality models via a number of complementary research 
activities outlined below.  

Activity 1a: Targeted Air Quality Measurements/Monitoring in Western Sydney (UOW CAC, OEH, 
ANSTO) 

We will conduct targeted measurement campaigns, which supplement information from on-
going air quality monitoring stations in Western Sydney. These measurements will verify model 
identified hotspots and/or points of interest and support OEH’s review of its ambient air quality 



CAUL Hub Research Plan Version 2 – November 2015 

Attachment A: Project 1 29 

network. Suggested measurements include PM10, PM 2.5, O3, NOX and CO (preferably 
involving similar instrumentation to permanent air quality monitoring stations). Exact 
measurement locations will be decided through consultation with research partners. 

We will install a radon detector (ANSTO) into the OEH “supersite” for air quality measurements 
at Chullora. Radon measurements will improve our modelling of the meteorological conditions 
most likely to accompany poor air quality and help us evaluate local sources and their trapping 
in the atmosphere. 

Activity 1b: Kilometre Scale Measurements for validating model simulations (UOW CAC) 

To provide the best measurements for model validation it is important for measurements to 
match the spatial resolution achieved by air quality models. Towards this goal, we will install 
open-path instruments at a suitable location, to measure integrated trace gas concentrations 
over long paths at approximately kilometre scales. There is some technique development 
involved with this activity to optimise the target gases and the path lengths that can be 
achieved. We will investigate the best techniques at our disposal including horizontal profiling, 
mid-infrared and near-infrared Fourier transform spectroscopy and UV-visible differential optical 
absorption spectroscopy (DOAS) techniques. 

Activity 1c: Bridging the Scales in Aerosol Measurements (UOW CAC, CSIRO, UoM) 

Emerging satellite technology can play a cost effective role in monitoring various pollutants in 
real time and at high resolution over large areas. This data can provide much information to the 
public and policy makers but the data must be integrated with local measurements. To test the 
feasibility of using satellite data to help map the spatial distribution of aerosols at ground-level 
we will install a UV-visible spectrometer into OEH’s supersite at Chullora that can switch rapidly 
between Direct-Sun Differential Optical Absorption Spectroscopy (DS-DOAS) and Multi-AXis 
Differential Optical Absorption Spectroscopy (MAX-DOAS). The DS-DOAS provides a total 
column measurement of Aerosol Optical Depth (similar to that provided by satellite sensors 
such as MODIS), whilst MAX-DOAS provides a measure of aerosol optical scattering in different 
altitudes within the boundary layer. When coupled with the OEH in-situ measurements of PM10 
and PM2.5 and publicly available satellite AOD data this provides a rich dataset to explore. 

Activity 1d: Improving our Understanding of the Impact of Vegetation on Air Quality (UOW CAC; 
CSIRO) 

Direct emissions are not the only source of particles in the atmosphere; they can also form from 
chemical reactions of other pollutants. These are termed secondary aerosols. The importance 
of biogenic volatile organic compound (VOC) emissions as precursors for secondary aerosols 
has been highlighted by previous studies such as the Sydney Particle Study (2013) undertaken 
by CSIRO on behalf of OEH, which showed that up to 70% of the organic matter comprised 
secondary organic particles formed from precursors released by biogenic sources.   

This activity aims to consolidate the knowledge gained from previous studies, identify short-falls 
in our ability to simulate the processes involved in secondary organic aerosol formation and 
identify the best strategies to address knowledge gaps in this area. Measurement strategies 
include: 

• a measurement campaign to determine typical ratios of VOC emissions from vegetation
and the reaction end products including ozone and secondary organic aerosols, and/or

• longer term monitoring of isoprene concentrations within the urban environment in Sydney
to determine biogenic influences in urban locations capturing the full annual cycle.
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Western Sydney does not exist in isolation, it both affects and is affected by the large-scale 
atmospheric environment. Thus an important task for characterizing Western Sydney air quality 
is to evaluate the inflow of pollutants. This requires resources such as airborne measurements 
far beyond the capabilities of CAUL. There is a proposed US National Science 
Foundation/National Centre for Atmospheric Research (NCAR) campaign, COALA 
(Characterising Organic Aerosol Loading in Australia) which will utilise NCAR research aircraft. 
CAUL activities will support this proposed campaign, which will also provide valuable 
information for expanding the study of Western Sydney to the eastern Australian seaboard. 

Activity 1e: Major measurement campaign involving AIRBOX (UOW CAC; CSIRO, ANSTO and 
other AIR-BOX partners) 

CAUL will support a major measurement campaign in Western Sydney to aid better 
understanding of the drivers of poor air quality in Sydney by leveraging our involvement in AIR-
BOX. AIR-BOX stands for “Atmospheric integrated research on burdens and oxidative capacity” 
and is a new mobile facility being built in a shipping container for the Australian atmospheric 
community via an ARC “LIEF” grant, led by Prof Peter Rayner. Target aims may include:  

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

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

Subproject 2: Implementing state-of-the-science air quality modelling to assess particle 
pollution in Western Sydney  

It is now well understood that, given the limitations of any particular air quality model, more reliable 
results are achieved with an ensemble of models. This subproject hence draws on the heritage of 
several groups to advance the reliability of modelling current and future air quality for Western 
Sydney. These ensembles should not be combined blindly but rather informed by the ability of each 
model to simulate available data. Thus this subproject depends heavily on subproject 1. 

CSIRO and OEH have collaborated over several years to develop and improve photochemical 
ozone and secondary particle modelling for air quality applications within NSW.  CCAM-CTM 
modelling of the NSW Greater Metropolitan Region (including the Sydney metropolitan area) is 
currently being implemented by OEH and CSIRO to characterise air quality, evaluate major source 
contributions to ambient particle and ozone pollution and assess health benefits of mitigation 
measures. This is being undertaken as part of OEH’s Sydney Air Quality Study. 

OEH and University of Wollongong are collaborating on a project to establish model verification 
protocols and popular open community meteorological and air quality models for application in 
NSW. This work aims to ensure more rigorous verification of model results, to support ensemble 
modelling and build additional modelling capacity in NSW. In parallel the University of Melbourne 
has developed modelling capacity with both WRF-Chem and CMAQ. 

We will build a team consisting of CAUL partners, NSW OEH, NSW EPA and CSIRO, which 
leverages the unique capabilities of each group. Together we will identify and test the impact of 
different policy decisions and development scenarios. We will also develop open protocols to 
encourage participation from other public and private modelling groups. 
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Activity 2a: Developing an Australian domain of the GEOS-Chem chemical transport model (UOW 
CAC) 

In this research activity we will develop an Australian domain of the GEOS-Chem chemical 
transport model, with resolution over Australia of ~25km x 25km.  

This will characterize the interaction of Western Sydney with the larger Australian domain, 
needed for both evaluation and modelling.  

Activity 2b: Improving emissions inventory data for New South Wales (UoM, OEH, UOW 
SMART,CSIRO) 

NSW has the most highly developed and detailed emissions inventory in Australia, however 
improvement is still possible and necessary. We will review research currently underway to 
identify any knowledge gaps and specific improvements in source data needed to improve 
model performance.  We will leverage research in this area from our partner organisations, to 
identify source types that significantly contribute to particles in Western Sydney and work to 
improve the characterisation of the source strength and the temporal and spatial variations in 
these emissions.  

Activity 2c: Testing our Air Quality models against existing campaign data (UoM, UOW CAC, 
CSIRO, OEH) 

We will initially establish the best framework for using an ensemble of air quality models, 
including integrating and testing the model validation framework currently under development 
under a collaborative UOW-OEH postdoctoral research project. 

We will then assess the skill of our ensemble of models by comparing their simulation of the 
atmosphere against observations made from previous measurement campaigns, for example: 

1. Sydney Particle Study stage 1 (SPS1) which took place in Westmead for ~4 weeks in
summer of 2011)

2. Sydney Particle Study stage 2 (SPS2) which took place in Westmead for ~4 weeks in
autumn of 2012)

3. Measurements of Urban Marine and Biogenic Air (MUMBA) which took place in
Wollongong for ~ 9 weeks in summer 2012/2013.

4. Clean Air Research Project (CARP) – measurements which took place at Bringelly and
Randwick for ~4 weeks in summer/autumn of 2007

5. ANSTO hourly radon measurements at 4 sites in the greater Sydney region covering the
period 2007 – present.

Since a significant driver of model performance is the veracity of the meteorological modelling, 
we will also assess the performance of the numerical weather simulations, (potentially including 
WRF; CCAM; TAPM and UM). 

By comparing the different models to each other and to the measurements from these 
campaigns, we will identify the strengths and weaknesses of each model in predicting 
atmospheric composition in the NSW Greater Metropolitan Region. We will use the results of 
the comparison to inform future measurement strategies and model development. 
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Activity 2d: Developing and improving our Air Quality models (UoM, CSIRO, OEH) 

This research activity will occur as an iterative process, firstly refining the meteorology, 
emissions and chemical schemes as necessary to best reproduce the measurements from 
existing campaigns and monitoring. This process will help prioritise the geographic locations 
and atmospheric species to be targeted in our measurement and monitoring programme. As 
these additional measurements become available, they will be used to further refine the air 
quality models to improve their simulation capacity. 

Activity 2e: Identify and model the impact of policy options (and future scenarios) that address 
particle pollution in Western Sydney (OEH, UoM, UOW SMART) 

In order to study the impact of different policy options for reducing particulate matter in Western 
Sydney, we first must model the likely impact of feasible policies on emissions of aerosols and 
their precursors in the Sydney basin. In this research activity we will identify a number of 
potential policy options and mitigation strategies that are particularly beneficial to Western 
Sydney. We will use the knowledge developed through Activity 2d to model the changes in 
emissions of particulates and key pollutants involved in secondary aerosol formations that are 
likely to occur if the policy is implemented. We will explore the impact on future air quality 
projections of technically achievable policy goals such as: 

1. Emission standards for off road spark ignition and diesel engines

2. Stringent standards for residential wood heaters

3. National fuel efficiency standards and how these affect motor vehicle emissions

in order to provide recommendations to policy makers. 

If resources allow, we will use scenario modelling from Project 4 on possible development 
options in Western Sydney to estimate changes in the emissions that would result from different 
development scenarios. We could explore some likely future scenarios e.g. we could model the 
scenario that all existing coal power stations are replaced by gas or alternative sources at the 
end of their predicted lifetime.  
(This activity will be led by our research partners at OEH, and will be done in consultation with 
the NSW EPA and other relevant government agencies). 

Activity 2f: Efficient assessment tool for policy makers. (UoM, OEH, CSIRO) 

Air quality policy requires balancing many interests and options. Each time a new option is 
proposed, policy makers must wait until an expensive set of model runs is performed to 
evaluate it. Recent development of statistical emulation techniques makes it possible to pre-
package a broad range of emission possibilities into an efficient desktop tool. This will allow 
policy-makers to explore options much more freely while maintaining a strong scientific basis. 
The input is a series of model runs for important emission categories and their potential 
interactions. The tool will allow a policy maker to vary each emission separately or in 
combination to evaluate the impact on air quality. 

!
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Subproject 3: Exploring potential measurement and modelling techniques for estimating 
human exposure to airborne pollutants 

The ideal scale for measurements and modelling of air pollution is at the individual exposure 
level, since this is where the health impacts occur. This subproject responds to a natural 
community concern that modelling and measurement should capture what is actually happening 
to them. The techniques for measuring and modelling exposure levels for individuals are 
developing rapidly and the meaningful integration of such measurements into models is an 
important task with immediate applications. In this subproject we will seek to extend the air 
quality modelling capabilities down to the level of predicting individual human exposure, and 
couple this with a measurement campaign that deploys a range of personal monitors to 
measure exposure levels to air pollutants in Western Sydney.   

Activity 3a: Estimate Exposure Levels from Air Quality Models and Link to Health Outcomes 
(UWA, CSIRO, UoM, OEH) 

In this research activity we will review the current work that is being undertaken in NSW to 
identify areas where we can add value to this work. For example land-use regression (LUR) 
models are being developed for NO2 and NOX exposure across Western Sydney by the CAR, 
Woolcock Institute and thus development of the LUR models for PM maybe a focus of this 
activity.  We will draw upon the chemical transport models (PM, NO2 , NOx, ozone) being 
developed by CSIRO and OEH for Sydney and the work being carried out by UNSW, UQ and 
UWA on Bayesian methods for combining spatial and temporal air pollution models to improve 
our estimates of exposure.  

With regard to health effects, CAR is investigating the associations between current and past 
exposure to urban ambient air pollutants and health status, quality of life, emergency 
department visits, hospitalisations and deaths, utilising the resources of the 45 and Up Study- a 
study of 260,000 people aged 45 years and over from the general population in NSW. We will 
focus on health effects in other vulnerable populations including the Childhood Asthma 
Prevention Study to investigate respiratory and other health outcomes.  This work will be carried 
out in collaboration with environmental epidemiologists at Centre for Air quality and health 
Research and evaluation, Woolcock Institute, University of Sydney.  

Activity 3b: Measure individual exposure to airborne pollutants using personal monitors (UoM) 

There is a large range of emerging technologies with differing costs and capabilities and a 
significant literature comparing them. The technology is changing fast enough that we cannot 
rely solely on these reviews and will carry out some of our own comparisons. These will involve 
side-by-side testing with reference equipment at CSIRO and Vic-EPA and also include 
collaborations with the University of Cambridge. 

Once we have characterized the instruments, we will seek to deploy a significant number of 
monitors (most probably via a citizen science program) to determine typical human exposure 
levels to air pollutants (primary target is PM2.5 in Western Sydney). The results of the 
measurement campaign will be used to validate the modelling of exposure in research activity 
3a and will form an important part of the community engagement of the project. We realize that 
significant education may be required to help the public interpret such measurements, but 
stress that, as such technology is becoming available, this engagement/education activity will 
be required regardless of any use by CAUL. 
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Links with other projects and hubs 

Substantial benefits will be achieved by linking to the research in Project 4, so that relevant planning 
related policy options for Western Sydney can be considered in greater detail. WASPSS links in with 
Project 3 “Urban Greening for Liveability” because of the complex impacts of urban greening on air 
quality. While more trees may help remove PM from the atmosphere they will release more biogenic 
volatile organic compounds, and thus potentially increase ozone concentrations and secondary 
aerosol formation. An understanding of these biogenic emissions is one area where additional 
research activities will benefit the aims of both projects. WASPSS also links with project 2, since the 
benchmarking data in project 2 will be useful for the delivery of the research described here and will 
help with links between projects. This project also links to the Earth System and Climate Change 
NESP hub since we will need outputs from their climate change simulations as inputs for future 
scenario modelling.  

Related research 

The NSW Office of Environment and Heritage (OEH) and Environmental Protection Authority (EPA) 
have been collaborating with CSIRO, ANSTO and several universities over the last few years to 
work towards a better understanding of the drivers of poor air quality events within the Sydney basin 
and surrounds. This includes new projects such as Sydney Air Quality Study, which is being scoped 
by OEH to characterise past, current and future air quality, evaluate source contributions to ambient 
pollution and exposure, and assess potential policy interventions for the greater Sydney region. 
Given their extensive ongoing research and expertise, the best approach for CAUL is to build a 
team, which includes these organisations. 

Expected Outcomes 

Outcomes 

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

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

• Improved air quality modelling and assessment tools

Specific policy or management outcomes 

The outcomes of this project will provide better knowledge and tools to inform the most cost effective 
policies to reduce population exposure to particulates within Western Sydney, and an understanding 
of new capabilities for atmospheric composition measurements over model-relevant spatial scales. 
The project will inform management on any future requirements for further monitoring of particulate 
matter in Western Sydney. 

Value 

Ultimately this project will inform the management of air quality within Sydney and Australia more 
generally. Health impact studies will allow for cost-benefit analysis to determine the most effective 
strategies for improving air quality outcomes. Policy makers will need to implement those strategies 
for actual environmental gains to be made. 
!
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Planned Outputs 

Outputs expected from Year 2 activities include: 

• Initial compilation of existing data sets on air pollutants in the Sydney Basin, (to be
expanded over the life of the project)

• First version of statistical emulation tool for assessing policy options

• Report(s) and/or peer-reviewed journal article(s) detailing kilometre scale measurement
technologies and measurements of the atmospheric composition in the NSW Greater
metropolitan region

• Report(s) and/or peer-reviewed journal article(s) describing the capabilities of atmospheric
composition modelling in the region

• Report(s) and/or peer-reviewed journal article(s) detailing advances made on estimating
individual exposure to atmospheric pollutants in the Sydney basin.

Project Milestones 

Milestones Due date 

Milestone 1 
First extended air quality measurements in Western Sydney 

Due 30 April 2016 
UOW CAC 

Milestone 2 
Air quality assessment tool available for initial testing of impact 
of new industries/development in Western Sydney 

Due June 30 2016 
UoM 

Milestone 3 
Initial Air Quality measurements completed in time to inform 
revised research plan version 3 

Due 30 September 2016 
UOW CAC 

Milestone 4 
Initial Air Quality Modelling work completed in time to inform 
revised research plan version 3 

Due 30 September 2016 
UoM 

Milestone 5 
Initial exposure estimates work completed in time to inform 
revised research plan version 3 

Due 30 September 2016 
UWA 

Milestone 6 
Provision of time-varying boundary conditions from the GEOS-
Chem model for use in Western Sydney air quality models. 

Due 31 December 2016 
UOW CAC 

Milestone 7 
Preparations in place for start of AIR-BOX campaign 

Due 31 December 2016 
UOW CAC 

Milestone 8 
Report and/or publications on Aim 1: Air Quality Measurements 

Due 31 December 2016 
UOW CAC 

Milestone 9 
Report and/or publications on Aim 2: Air Quality Modelling 

Due 31 December 2016 
UM 

Milestone 10 
Report and/or publications on Aim 3: Exposure Estimates Due 31 December 2016 

UWA 

Note that milestones beyond December 2016 will be provided in Version 3 of the Research Plan 
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Researchers and Staff 

Name/Organisation Project Role 

Clare Murphy (Paton-Walsh) – University of 
Wollongong 

Project Leader, Lead Milestones 1,3, 7 
and 8 

Peter Rayner – University of Melbourne CAUL Leader, Lead Milestones 2, 4 and 9 

Jane Heyworth – University of Western 
Australia 

Lead Milestones 5 and 10 

Jenny Fisher – University of Wollongong Lead Milestone 6 

Martin Cope - CSIRO Contributor Milestones 2, 4 and 9 

Nicholas Deutscher – University of Wollongong Contributor Milestones 1,3, 7 and 8 

Kathryn Emmerson - CSIRO Contributor Milestones 2, 4 and 9 

Ian Galbally Contributor Milestones 3, 7 and 8 

David Griffith – University of Wollongong Contributor Milestones 1,3, 7 and 8 

Nicholas Jones – University of Wollongong Contributor Milestones 1, 3, 7 and 8 

Melita Keywood - CSIRO Contributor Milestones 3, 7 and 8 

Cathy Oke CAUL Knowledge Broker Coordinating with stakeholders and 
partner research organisations 

Pascal Perez – University of Wollongong Contributor Milestones 4 and 9 (via Project 
4)  

Nam Huynh – University of Wollongong Contributor Milestones 4 and 9 (via Project 
4) 

Frances Phillips – University of Wollongong Contributor Milestones 1,3, 7 and 8 

Matt Riley - NSW OEH Contributor Milestones 1,3, 7 and 8 

Yvonne Scorgie - NSW OEH Contributor Milestones 2, 4 and 9 

Robyn Schofield – University of Melbourne Contributor Milestones  5, 7 and 10 

Richard Sinnott – University of Melbourne Contributor Milestones 5 and 10 

Steve Wilson – University of Wollongong Contributor Milestones 1,3, 7 and 8 

Alastair Williams - ANSTO Contributor Milestones 1,3, 4, 7, 8 and 9 

Scott Chambers - ANSTO Contributor Milestones 1,3, 4, 7, 8 and 9 

Alan Griffiths - ANSTO Contributor Milestones 1,3, 4, 7, 8 and 9 

Guy Marks, Professor Bin Jalaludin, Geoff 
Morgan ,Christine Cowie Centre for Air quality 
and health Research and evaluation, U Sydney 

Contributor Milestones 5 and 10 

!
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Co-contributors 

Organisation/name Contribution 

NSW Office of Environment and Heritage Co-investment with UOW to contract CSIRO 
research services. 

 In-kind equivalent to 1.5 FTE 

CSIRO Matching funds to those provided by project. 

ANSTO Operation of radon detector for Activity 1a 

!

Knowledge Brokering and Communication 

The project team will work closely with the Hub’s communication and knowledge brokering team to 
deliver a communications plan for Project 1 complementing the Hub’s overarching strategic 
communication and knowledge brokering strategy. 
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Expenditure summary 

In 2016 the NESP funding will support one Postdoctoral Fellow, 50% funding for a technical 
assistant and 20% funding for a senior researcher at UOW, 80% funding for a Postdoctoral Fellowat 
UWA and 50% funding for a research position at CSIRO, co-funded by NSW-OEH. The in-kind 
support for this position comes from CSIRO. Additional in-kind support will also fund involvement of 
other scientists from University of Melbourne, University of Wollongong, CSIRO, OEH and ANSTO.  

Additional expenditure includes: 
(1) $ K for 4 top-up scholarships for PhD students.
(2) $ K for fieldwork, minor equipment and deployments costs, analysis and additional

computing costs and
(3) $ K for an equipment fund, which we will supplement with any underspend from the 2015

UOW project 1 budget. We wish to build in equipment fund flexibility, so that we can respond
to developing needs and opportunities to leverage additional funding. Possible purchases
include:

• MAX-DOAS and direct-sun spectrometer, solar tracker and optic fibres (~ $ K)
• E-samplers for PM sampling (~ $ K)
• iDirac Gas Chromatography System for isoprene (~$ K)
• Proton-transfer reaction mass spectrometer (~ $ K)
• Bruker IR cube spectrometer for km-scale measurements (~$ K)

Location of Research 

The air quality measurement program will all take place at various locations in Sydney, with some 
measurement technology development work being undertaken at the University of Wollongong. Air 
Quality modelling research will be take place at most of the partner institutes (the University of 
Melbourne, OEH, CSIRO and the University of Wollongong), with the land use regression modelling 
work taking place at the University of Western Australia. The other aspects of the exposure 
estimates work will take place at the University of Melbourne. 

Indigenous Consultation and Engagement 

Appropriate Indigenous representation will be actively sought to ensure involvement in workshops, 
research design, planning and implementation processes as part of the Hub’s overarching 
Indigenous Engagement and Participation strategy. 

Inclusions (in scope) 

The project includes all data and information collected as part of research activities and 
measurement campaigns. It also includes all modelling tools and techniques developed during the 
project’s lifetime. 

Exclusions (out of scope) 

This project will not implement policy to reduce particulate matter within Western Sydney.  This is 
the remit of NSW state government, the Commonwealth government in terms of national standard 
setting, and local councils in cases where local government has responsibility for managing sources.  
The project will not contribute to the monitoring of air quality in Western Sydney beyond the end of 
the project’s duration.  This project’s success is reliant on the ongoing collaboration of the NSW 
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stakeholders, who hold the existing expertise in this research area and its application to policy 
outcomes.  The project has attracted significant co-investment from the NSW OEH and CSIRO such 
that all partners will work together well towards the best outcomes. 

Risks 

Loss of key 
personnel 

Minor Unlikely Our Project is structured around a strong 
group of experienced personnel who have 
leadership roles in the Hub Themes led by 
one senior and one mid-career researcher. 
This allows for continuity of governance if 
key personnel are lost.   

Research delivery 
(failure to deliver 
high impact 
research) 

Moderate Unlikely The assembled team of researchers have a 
strong track-record of research delivery to 
government at both a Federal and State 
level. We will design projects carefully to 
ensure realistic time lines for deliverables, 
with regular reporting and review to partners 
and the Steering Committee. 

Communication 
(ineffective 
communication and 
knowledge 
brokering) 

Moderate Very 
unlikely 

Communication and knowledge translation 
will coordinated through the Hub as a whole, 
led by Prof. Fiona Bull and Dr Cathy Oke, 
who have extensive experience in 
communicating science to government, 
industry and other stakeholders, as do many 
other key personnel. Communications will be 
supported by the media units in each 
organisation and the data presentation 
strength of the AURIN project. 

Financial (funds not 
adequately 
accounted for or not 
spent in accordance 
with the funding 
agreement) 

Moderate Very 
unlikely 

All the partner institutions have a culture of 
robust financial governance and oversight, 
ensuring funds will be spent as agreed.  

Recruitment 
(inability to recruit 
high calibre staff 
and PhD students) 

Minor Very 
unlikely 

All researchers in the Project have a 
reputation for national and international 
research excellence, attracting outstanding 
PhD students and Postdoctoral Fellows from 
around Australia and internationally. 

Project Keywords 

Air Quality, Particulates, Sydney, Measurements, Atmospheric modelling 
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ATTACHMENT A – RESEARCH PLAN Project 2 

Project 2 – Data Integration 

Project length – 30 months 

Project start date – 01/07/2015 
Project end date – 31/12/2017  

Project Leader – Professor Richard Sinnott (FTE – 10%) 
Lead Research Organisation – The University of Melbourne 
Project Leader contact details – rsinnott@unimelb.edu.au ph: 03 9035 4531 

!

Project Summary 

This project will bring all the available data on the urban landscape together into a single research 
tool. This will enable researchers and the community to COMBINE many datasets about their city to 
understand the relationships among different elements of the city. The project will support the 
generation of indices and benchmarks for the rest of CAUL. 

Problem Statements 

Problem 
Cities are disparately governed, monitored and researched. Consequently data about cities is 
dispersed and heterogeneous. Thus it is hard for either researchers or communities at large to form 
an integrated view of their function. 

Solution 
Gather, as far as possible, data into a single platform. The platform should be flexible and allow 
complex analyses and visualization. The Australian Urban Research Infrastructure Network (AURIN) 
meets these criteria. 

Problem 
Many researchers are unaware or unskilled in providing the metadata and formats to make their 
data available. 

Solution 
Provide a series of training modules and tools to train and facilitate this process. 
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Alignment with NESP Research Priorities 

Project 2 provides services to many of the other projects and so follows their alignment. However its 
legacy of an integrated digital description of the urban environment specifically responds to priorities 
5, 10 and 11. 

Research 

Background 

This project focuses on capturing the current knowledge of data and information on the state of 
clean air and urban landscapes across Australia, and in supporting the on-going data demands of 
CAUL. Initially a cornerstone of these activities is in obtaining consensus on core data sets and 
geospatial focus areas that will inform and ultimately shape the CAUL project. In some cases these 
may be targeted to particular situational settings whilst in others it will be at State or national scale. 
The work necessarily involves contributions from both the technical team within AURIN and domain 
specialists from the other projects. In general Project 2 contains more technical tasks (such as 
interfacing new measuring devices for air quality to a centralized database) while domain specialists 
will use existing relationships and expertise to coordinate datasets relevant to their project. 

Understanding the Clean Air and Urban Landscapes Data Environment 

The CAUL project seeks to establish capabilities to underpin government decisions and policies on 
clean air and urban landscapes. At the heart of this is transparency of scientific process and access 
to and use of definitive data from major government and related data agencies. Many of the data 
sets and resources that are required to support this activity are highly distributed and 
heterogeneous, or in many cases simply do not exist and have to be created. The role of project 2 is 
integrate existing data and identify knowledge gaps. As the project evolves we shall systematically 
extend the definitive data sets for Australia and use this to support data-driven policy through the 
supporting activities of CAUL. 

AURIN not only hosts the technical capability to ingest new datasets but already covers a great deal 
of data relevant to CAUL.  

One important consideration here is that the data that AURIN makes available is regarded as 
“definitive”. That is the data is typically from the agency (federal or State) or company that has the 
best or most accurate data.  

In undertaking the initial CAUL data identification activity, a key factor is to build on existing state of 
the art knowledge. In some cases this is already well-integrated nationally but for others the data is 
held by state or local governments. Work has begun to integrate air quality data which will support 
the suggested National Air Quality Data Service as part of the proposed National Clean Air 
Agreement. This involves discussions with those holding the data and other national agencies such 
as the Bureau of Meteorology to ensure work is not duplicated.  

Project 2 is also tasked with ensuring that CAUL data is widely accessible. To this end relationships 
have been established with the Australian National Data Service (ANDS) to ensure that CAUL data 
is discoverable and accessible. The project will establish protocols to ensure a smooth transition 
from data discovery and acquisition through quality control and assurance to curation and 
dissemination. Where possible the focus will be to identify national resources, however it may be the 
case that the work is only initially possible at the State or regional level.  
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A key factor in undertaking this work is the level of aggregation of the data. Novel technologies such 
as portable pollution detectors are now available to support citizen science-related data collection 
activities. Such solutions allow for collection of disaggregated (finer-grained) data that will offer a 
step change in the detailed levels of pollution across the Australian urban landscapes. 

It is important that this is seen not just as a cataloguing exercise, but rather it is a systematic review 
of what we currently know and subsequently need to improve. Thus databases that are continually 
updated and allow fine-grained/localised analysis are more likely to be relevant than older historical 
snapshots of aggregated data that have not been formally substantiated.  

It should also be noted that AURIN already offers extensive data on these areas, however finer-
grained and more targeted data may be required or missing to support CAUL.  

The CAUL program has already commenced with the specification of some of the data sets that are 
required and identified various gaps. These are defining the initial focus areas that will be the basis 
for some of the early data-driven research activities. Where appropriate we focus on distinguishing 
benchmarking at a national level and regional/localised level.  

The close interaction between project 2 and all of the other CAUL projects is essential if the multi-
faceted challenges of air quality and urban landscapes are to be tackled. This can only realistically 
be achieved by a common data sharing and collaboration platform. The project will directly leverage 
and extend AURIN for this purpose. This activity has already commenced. Project 2 will also support 
training of researchers in the other projects. Making data available, discoverable and interoperable 
is not part of most researchers' skill set yet it is vital for the success of CAUL and for interdisciplinary 
research in general. Project 2 will leverage the considerable experience of AURIN staff in researcher 
training. It will prepare a series of training modules to be offered as part of the regular CAUL 
meetings. This will ensure that current and new CAUL staff can take best advantage of the shared 
capabilities of AURIN.  
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Supporting the Clean Air and Urban Landscapes Data Environment 

The high level architecture for how the CAUL platform will build upon the pre-existing infrastructure 
developed and delivered through AURIN is shown in Figure 3. 

Figure 8: Project 2 Architecture for Data Discovery, Access, Integration, Sharing and Collaboration 

As can be seen, CAUL will leverage an extensive range of pre-existing data resources but extend 
these with a range of new data reflecting the demands of air quality and urban landscape activities 
in projects 1, 3, 4 and 5. As noted, since the commencement of the project in July 2015, the CAUL 
project has already identified a range of new data sets from key data providers that have since been 
included into the AURIN environment. This includes weather stations and weather observation data 
from organisations such as the Bureau of Meteorology (1878-2010); industrial polluters and their 
pollutants from National Pollutants Inventory (www.npi.gov.au), and energy production and 
consumption information through organisations such as the Australian Energy Market Operators 
(www.aemo.com.au).  

Work is currently ongoing to include data from the Office of the Environment and Heritage of New 
South Wales (www.environment.nsw.gov.au) including air quality data from the many data 
monitoring stations in NSW. This includes data related to particulates, ozone, oxides of nitrogen, 
sulphur dioxide, carbon monoxide amongst many other measures. Indeed these data sets have 
already been provided by OEH, with work ongoing to incorporate them into the data environment. 
Discussions are also well advanced on access to air quality data from the Environmental Protection 
Authority in Victoria (www.epa.vic.gov.au).  
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Each of the other CAUL projects will use these data resources and/or be creating and establishing 
their own new data sets in particular situational contexts. A key aspect of this project is to support 
the integration of these new data sets within the broader data-rich CAUL research environment.  

Tackling this has both technical and educational implications. Project 2 will provide technical support 
for researchers and data providers in how to make data available, e.g. the kinds of formats of data 
and the geospatial classification that is used. It is important to note that the existing AURIN platform 
allows data to be uploaded and downloaded and used, compared, analysed and integrated with 
other data sets that are available. Ensuring that all CAUL collaborators are able to use these 
systems to their full potential will be a key part of project 2. Training and advice will be a core task of 
project 2.  

It is also the case that many CAUL researchers have identified that they require programmatic 
access to AURIN/CAUL data sets through their own desktop tools, e.g. ArcGIS, QGIS. To support 
this, the AURIN platform is currently being extending to offer an open API where researchers will be 
able to access data directly (outside of the existing web-based portal). This can be also used by 
developers of mobile applications, e.g. for pollution level monitoring information in localised 
contexts. The open and accessible nature of the platform is key to the success of CAUL and indeed 
the future of AURIN. It should be noted that at present any academic in Australia can access/use all 
of the data within the AURIN environment since the portal itself has been deployed within the 
Australian Access Federation (www.aaf.edu.au). Non-academics are able to access and use the 
systems also, provided an account for them is established through the AAF Virtual Home 
Organisation. It is noted that the non-academic community (government/industry) is the second 
largest end user of the AURIN platform (after the University of Melbourne). 

AURIN currently provides over 100 analytical tools in a web-based environment – many of which 
can/will be used to support the activities of projects 1, 3, 4 and 5. Such capabilities are already 
available in the platform and widely used and tested. It is highly likely that refinements of these tools 
will be required to tackle the specific needs and demands of the air quality and urban landscape 
research community. 

The ultimate outcomes of project 2 are twofold: 

• To provide a catalogue of definitive air quality and urban landscape data and systems that will
form the base for CAUL activities.

• To provide a common data-driven platform that can grow with the need and demand of the
CAUL research community, the government agencies involved and the public.

Links with other projects and hubs 

As already mentioned Project 2 will serve all the other projects within CAUL. Most activities will 
involve part of the infrastructure team of project 2 working with a domain specialist from the other 
project. Links with other hubs are less clear since they have their own data infrastructure. Links will 
be made by domain specialists as necessary. CAUL is already in discussion with other parts of the 
National Collaborative Research Infrastructure Strategy such as the Australian National Data 
Service to ensure that CAUL data is integrated into the wider research community. 
!
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Related research 

AURIN's contribution to CAUL is very deliberately an augmentation of its existing role. This allows 
CAUL to leverage the large investment already made. There are a large number of new datasets 
that will be added to AURIN under CAUL auspices and (still under discussion) some functionality for 
enabling community outreach 

Expected Outcomes 

Outcomes 

• An enhanced, integrated data set on Australia's cities.

• Functionality to ingest a wider range of real time data.

• Specific management or policy outcomes

Specific policy or management outcomes 

Many of the tools developed for policy makers will be housed within AURIN so we see project 2 as 
enabling improved policy formation 

Value 

As an enabling project P2 must be measured mostly by the value it adds to other projects. If we 
choose to use it as a tool for community engagement then its value can be measured in the normal 
ways of number of hits, downloads etc. 

Planned Outputs 

We plan a large catalogue of new datasets. This task will be somewhat opportunistic (since we are 
still discovering new datasets) and much of it will be driven by requests from the other projects. 

Other planned outputs are training modules for CAUL participants and, potentially, some software 
for community access to data.  
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Project Milestones 
!
Milestones! Due date!

Milestone 1: Test integration of mobile air quality 
measurements  

Specification of initial data environment required for CAUL activities 
including gap analysis and exploration of the existing AURIN data 
sets 

Includes demands of subprojects 1, 3, 4 and 5 including: 

Project 1 – milestone 1 (initial air quality data from Western Sydney) 

Project 5 – milestone 2 (synthesis of threatened species across 
Australian Cities); 

December 2015!
!
!

Milestone 2 

First version of CAUL-enabled data collaboration platform including 
data sets from EPA, OEH, BoM, NPI, AEMO and first citizen science 
data sets (mobile air pollution monitoring) 

This will also include training and workshops on the existing 
infrastructure including outreach and education (workshop and 
masterclass)* 

February 2016!
!

Milestone 3 

Second version of the CAUL-enabled data collaboration data 
platform including support for open API for programmatic data 
access (for citizen science mobile apps and desktop based tools, 
e.g. ArcGIS, QGIS) and data sets identified by or created by projects
1, 3, 4 or 5

This will also include training and workshops on the enhanced 
infrastructure* 

July 2016!

Milestone 4 

Third version of the CAUL-enabled data collaboration platform 
including data sets and capabilities required by or created by 
projects 1, 3, 4 and 5 

This will also include training and workshops on the enhanced 
infrastructure* 

December 2016!
!

Milestone 5 

Fourth version of CAUL-enabled data collaboration platform 
including data sets and capabilities required by or created by 
projects 1, 3, 4 and 5  

This will also include training and workshops on the enhanced 
infrastructure* 

July 2017!

Milestone 6 

Review of AURIN function within CAUL 

February 2017 
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Researchers and Staff 
!
Name/Organisation! Project Role!

Richard Sinnott (UofM – 0.1FTE)! Project Leader – data infrastructure provider!
Luca Morandini (UoM – 0.5FTE)! Data infrastructure technical developer!
Marcos Nino-Ruiz (UoM – 0.5FTE)! Data infrastructure technical developer!
Yikai Gong (PhD student)! Mobile air pollution/big data analytics with 

focus on transport!
Pascal Perez (UoW)! Data gap analysis report!
Postdoctoral Fellow (UoW – 0.2FTE)! Data analyst 

Clare Murphy**! Project 1 data needs/demands!
Nicholas Williams**! Project 3 data needs/demands!
Billie Giles-Corti**! Project 4 data needs/demands!
Kirsten Parris**! Project 5 data needs/demands!
Cathy Oke CAUL Knowledge Broker Coordinating with stakeholders and partner 

research organisations  

**It is noted that this project will include all of the researchers involved in the project and engage 
directly with all stakeholders/agencies. The subproject leaders are listed here as the primary 
protagonists that will formalise the needs and demands of the various subprojects and the 
communities that they work with/support. 

Research End Users and Key Stakeholders 

End users are listed in the projects supported by project 2. They occur wherever AURIN will be the 
delivery vehicle. 

Knowledge Brokering and communication 

Project 2 supports the Knowledge Brokering and Communications strategy throughout CAUL. Its 
own strategy will be needed if training for end users is required but this must await testing from other 
projects. 

Data and Information Management 

There are two aspects to this activity, curation and visibility. Curation is assured by the support of 
the University of Melbourne infrastructure services. Visibility is assured by discussions (already 
concluded) with the Australian National Data Service (ANDS). There is already a pipeline in place to 
guarantee that datasets published on AURIN are discoverable and reachable through ANDS. 
Discussions with Julia Martin of ANDS have already led to the necessary infrastructure to link to 
each of the CAUL research projects. Serryn Eagleson (serrynle@unimelb.edu.au) is responsible for 
the data sharing agreements with AURIN. 
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Expenditure Summary 

1 FTE at UoM until mid-2016 followed by 0.4FTE thereafter (reporting to Prof. Sinnott) and $  
for training modules (2016) 

Location of Research 

The AURIN infrastructure is distributed but the servers we intend to use are based at UOM. 

Indigenous Consultation and Engagement 

As part of the overall IEPS we are developing a research protocol which includes matters of data 
access and required sensitivities. This will include data curated and presented by P2. 

Inclusions (in scope) 

Project 2 is concerned with aspects of the data infrastructure. Actual analysis is left to the other 
research projects. We expect that the boundary will be porous however. 

Risks 

One risk is the continuity of funding for AURIN. CAUL cannot support AURIN alone so CAUL's 
continued support, both verbal and financial is, subject to AURIN remaining fit for purpose, in 
CAUL's interests. Another major risk is that AURIN is, indeed, fit for CAUL's purpose. This will only 
become clear as the other research projects begin. We expect to review this as part of the first 
biennial review at the end of 2016.
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ATTACHMENT A – RESEARCH PLAN Project 3 

Project 3 – Urban Greening for Liveability and Biodiversity 

Project length – 2 years 
Project start date – 01/07/2015 
Project end date – 30/06/2017 (Note: if the intended research and proposed collaborations are 
successful, this project could be extended for a further 3-4 years) 

Project Leader – Dr Nicholas Williams (FTE – 20%) 
Lead Research Organisation – The University of Melbourne 
Project Leader contact details – nsw@unimelb.edu.au ph: 03 9035 6850 

Project Summary 

Green cities are healthier and more pleasant places to live, for people and other organisms. This 
project is mapping the current state of Australia's urban green spaces, setting realistic goals for 
increasing it in future and developing the methods to meet and assess these goals. 

Problem Statements 

Problem 

Urban green spaces contribute a myriad of ecosystem services such as ameliorating the urban heat 
island effect, reducing peaks in stormwater runoff, absorbing air pollution, providing habitat for 
biodiversity and reducing energy used for cooling and heating. Furthermore, exposure to nature and 
urban green spaces deliver a range of human well-being benefits including increased activity and 
reduced real and perceived stress which can contribute to improved mental and physical health 
outcomes. Due to these benefits there is growing enthusiasm for urban greening in cities around the 
world and an associated interest from planning and landscape practitioners in understanding the 
best ways to incorporate and maintain vegetation in cities. 

Despite this there are a number of technical and social barriers to increasing the quantity and quality 
of urban green space. These include urban climates and environmental conditions difficult for plant 
growth, community attitudes and perceptions that policy makers may not understand, lack of data to 
inform urban greening extent, quality and distribution targets and the absence of a mechanism or 
tool to achieve these. 
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How Research Addresses Problem 

The project will: 

• Quantify the current cover, distribution and quality of urban greenery in selected Australian
cities and how this has changed over time which will inform urban greening targets;

• Assess the vulnerability of Australian cities’ green infrastructure to climate change which
will inform urban greening policy and planting recommendations;

• Better understand a diverse range of urban residents attitudes to and preferences for urban
greening leading to more socially accepted and therefore effective urban greening policies
and plans

• Develop an audit tool that will quantify the multiple values of different quality urban
greenery, allowing a thorough economic valuation of investment in urban greening.
Elucidate the best strategies to increase the ecosystem function and social co-benefits of
greening Australian urban landscapes.

The project will involve a multi-disciplinary team of environmental scientists, social scientists and 
environmental psychologists to successfully tackle the problem of identifying the most effective 
strategies to incorporate urban greening into cities. 

Alignment with NESP Research Priorities 

This project has been designed as a direct response to the Department of the Environment’s stated 
research priorities 6,13, 14 and 15 and the Minister’s request that CAUL contribute to an 
overarching goal to develop a suite of Green Cities Blueprints. We will: 

• Work with the Department of the Environment and a range of stakeholders to assess the
effectiveness of various current and new approaches to managing vegetation in urban
areas, and how these can be incorporated into greening plans to maximise positive
outcomes for a range of ecosystem services and human health;

• Demonstrate the relative cost effectiveness of different approaches to planting and
managing urban green spaces for ecosystem services and human well-being; and

• 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 distribution of tree cover across our major cities for better equity of
access.

Research 

3.1 Quantifying urban green space and tree cover 

In collaboration with industry partners, we will develop a standardised urban greenery  typology and 
user friendly mapping protocol that we will evaluate for its accuracy and cost effectiveness. This will 
include a detailed categorization of the different forms of urban green space (including aquatic 
environments) according to composition and function. We will map the current urban green space 
and urban forest cover, its composition and distribution in three or four cities (Melbourne, Sydney, 
Perth, Canberra) using a variety of different methods and data and assess how it has changed over 
time through reference to historical imagery. Methods to be evaluated include high quality multi-
spectral aerial photographs, Normalised Difference Vegetation index (NDVI) and LIDAR data. After 
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the standard urban vegetation mapping protocol is refined and scientifically and economically 
evaluated we will produce a user guide to its implementation. This will enable local and state 
governments across Australia to map the urban vegetation in their jurisdiction and its functional 
values, ultimately leading to a nationwide assessment of the extent and quality of urban greenery. It 
will also enable policy-makers to establish realistic, evidenced based targets that Green Cities 
Blueprints can aim for. 

This sub-project is critical to both CAUL Projects 3 and 4 and there should be close collaboration to 
achieve it. The outputs in Project 3 depend on a finer scale mapping of the attributes of green 
infrastructure than Project 4. If lack of resources prevent the quantification of urban green 
infrastructure across entire cities we could undertake this sub-project in the areas of western 
Melbourne, western Sydney and Perth identified as shared study sites (see subproject 3.6) 

3.2 Review of the knowledge base 

A well-established body of research demonstrates that visual and physical access to vegetated 
environments is associated with a range of social and psychological benefits including improved 
aesthetic enjoyment, improved mood, attention and self-reported well-being. There is also some 
evidence that increased urban greening may be linked with broader improvements in health and 
physical activity, connectedness and concern for nature, as well as reduced social isolation, crime 
and aggression. While evidence is growing, there are many gaps in knowledge that reduce the 
usefulness of this research for policy implementation. Likewise there has been much recent 
research examining the ecosystem service benefits of urban green infrastructure but this needs to 
be reviewed and synthesised to inform research in this project and avoid duplication. 

We will review the national and international published and grey literature to determine evidence 
based relationships between urban greening and a range of ecosystem service, human mental and 
physical health and psycho-social metrics. We do this with a view to identifying particular attributes 
of urban greening with relationships to the benefits urban greening provides (e.g. shade has a 
relationship with cooling) and the thresholds below which these benefits are not adequately provided 
and to understand how they vary with urban context (e.g. inner middle and outer suburbs). This will 
assist in the setting of evidenced-based urban greening targets. Crucially, it will also identify critical 
knowledge gaps that CAUL and other research programs can answer in future years. We will also 
review national and international policies that aim to increase the quantity and quality of urban 
greenery at a site level such as Seattle’s Green Factor and Singapore’s Green Plot Ratio and 
assess how a similar tool could work in Australian cities. Learnings from these reviews will inform 
the development of an urban greening audit tool – see sub-project 3.5 

3.3 Understanding the psycho-social dimensions of urban greening 

Little is known about how effectively different kinds of urban green space support psycho-social 
benefits. Much of the research has been based on simplistic comparisons of built and more natural 
environments and proximal access to these areas, often using visual surrogates (such as 
photographs) rather than actual environments. Very few studies have considered how specific 
characteristics of urban greening - particularly those relevant to planning and management 
decisions - influence psycho-social benefits. Landscape managers must make critical decisions 
about the plant types, biodiversity, complexity and amenity features of public open space with very 
limited resources and budget. Urban planners must make decisions about the size and proximity of 
both public and private areas that -influence access to greenspace. Designers and developers also 
have opportunities to consider what forms of greening might be integrated into small urban spaces 
such as buildings (for example in the form of green roofs or walls). In each of these cases, decision 
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makers must act in the absence of guidance on how different attributes, quality or types of urban 
greening impact on communities for whom they plan across different urban environments. 

Second, while research is now emerging from a wide range of national contexts, there is limited 
understanding of how social and cultural factors shape the relationships between people and urban 
greening. There is some evidence that individual and community characteristics such as education, 
income levels and cultural background shape people’s experience of natural environments. Different 
human communities in different urban locations (i.e., inner, middle and outer areas of a city) may 
prefer and benefit differentially from different forms of urban greening, yet there is little 
understanding of the nature of these relationships.  

A key priority for this project is to better understand how urban green spaces, and the different 
vegetation types within them (e.g. trees, understorey, groundcovers) provide these psycho-social 
benefits, how different qualities, characteristics or types of urban green spaces influence psycho-
social benefits and how different social groups experience these benefits. The subproject will be 
guided by the following questions: 

1. What are the psychosocial benefits of urban green space?

2. How do different qualities of urban greening influence psycho-social benefits of green
space?

3. How do socio-cultural factors such as socio-economic status and cultural background
shape the psycho-social benefits of green space?

It is anticipated that this research will be undertaken through social surveys of populations of interest 
at the shared study sites – see sub-project 3.6. Results will be used to develop an urban greening 
audit tool – see sub-project 3.5 

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

The vulnerability of Australian cities’ green infrastructure networks to climate change will be 
investigated by assessing the risk of extended drought and rising temperatures to urban green 
space and tree populations and by exploring innovative ways to use and manage water in urban 
landscapes to mitigate climate change impacts. This will produce tangible improvement in the 
efficient use of water and the better management of climate risk to urban green infrastructure. We 
will utilise a range of methods including:  

• Collation of urban tree inventories

• climate envelope models of current and future street tree populations which will inform
urban forest tree selection to build increased resilience to changed climates,

• the collection of species selection and plant performance data from urban greening
interventions where water availability has been manipulated (e.g. novel water sensitive
urban design treatments).

• physiological and dendrochronology sampling of urban tree populations and the same
species in rural areas.

• Modelling the risk of bushfire in urban and peri-urban green space under different climate
change scenarios and examining ways that this can be mitigated through changes to green
space management
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Results will inform a review of urban planting and revegetation protocols to determine how climate 
change is incorporated into species selection and green space planning guidelines that will 
contribute to the green cities blueprint  

3.5 Developing an audit tool to quantify the multiple benefits of urban greening 

CAUL researchers (Giles-Corti, Bull, Hooper) have previously developed a Public Open Space 
Desktop Auditing Tool (POSDAT), to assess the quality of parks as it relates to human physical 
health outcomes. We aim to extend POSDAT so that it also assesses the ecosystem service and 
psycho-social benefits of all urban green infrastructure, not just parks. This will be done by 
developing evidenced based indices that reflect the different characteristics of green infrastructure 
with documented relationships to the various benefits it provides. It is anticipated that different 
indices will be developed to capture ecosystem services,   and that these can be combined to 
provide an overall value with weighting reflecting the purpose of the green infrastructure i.e. remnant 
vegetation will be weighted towards biodiversity habitat.  

The development and testing of this Urban Greening Benefit Audit Tool (UGBAT) is a critical step in 
developing the Green Cities Blueprints as it will provide both a mechanism through which the 
diverse benefits of urban greening can be assessed and a metric which can be used to set urban 
greening targets. It also aligns well with 202020 Vision’s Green to Gold calculator project.  

The new tool will be evaluated and tested using green infrastructure present at the joint study sites 
we hope to establish in western Melbourne, western Sydney and Perth. Doing this in a coordinated 
way will provide focal sites for CAUL research and provide data that will help develop a framework 
to temporally and spatially optimise the co-benefits of urban greening (sub-project 3.5 and in 
conjunction with Project 4). Testing will be achieved through co-ordinated socials surveys of 
residents in the study areas to determine their preference and attitudes towards different forms of 
urban greening and its relationship with perceived and actual mental and physical health measures. 
These will be accompanied by appropriate quantification of the ecosystem services provided by 
different forms of urban greening across gradients of quality and urbnanisation. Biophysical and 
ecological variables (e.g. vegetation health, human thermal comfort, biodiversity indicators, 
permeability) will be measured.  

3.6 Quantifying the co-benefits of urban greening to develop an optimisation framework 
for urban planners and policymakers 

Effective implementation and evaluation of successful urban green infrastructure is an inherently 
transdisciplinary pursuit requiring expertise from disciplines as diverse as landscape architecture 
and design, horticulture, ecology, engineering, health and social sciences. However, to date studies 
of the impact of urban greening initiatives have been largely restricted to discipline silos. 
Consequently studies quantifying the co-benefits of urban greening are lacking. This may lead to 
reduced appreciation of the interactions and feedback loops (positive and negative) associated with 
urban greening and ultimately an under estimation of the value of investing in green infrastructure. In 
this sub-project we will seek to elucidate the best strategies to increase, and spatially and temporally 
optimise the co-benefits of urban greening. 

Ideally it is hoped that this can be achieved by quantifying the multiple benefits of urban greening 
through the establishment of an urban greening intervention experiment at shared study sites. The 
network planning and operation will hopefully act as a unifying activity across all themes in CAUL to 
provide a unique and truly multi-disciplinary assessment of urban greening initiatives and the need 
to address competing objectives through scientific process understanding, optimisation and 
compromise. 
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Spatial priorisation to optimise the benefits of urban greening will be undertaken post-2017 in 
conjunction with Project 4 using data on how the benefits of urban greening vary with location and 
demographics collected in all CAUL projects.  

3.7 Development of an Integrated Sampling and Experimental Framework 

This sub-project is not a research project per se, but provides the opportunity, to coordinate a 
number of sub-projects across Project 3 and CAUL’s research projects more generally. However, 
this may not be possible for all attributes of interest or because the resources and desire to 
coordinate a complex collaborative experiment are not available. In this case more opportunistic 
sampling will be undertaken. There are two components of the proposed Integrated Sampling and 
Experimental Framework that ideally would occur at the same sites. 

• Integrated sampling at shared study sites

• Measuring the impact of urban greening intervention experiments compared to closely
matched control sites

Sub-projects 3.3 and 3.5 require surveys of human mental and physical health, an area’s liveability 
and bio-physical parameters to quantify ecosystem service provision by green infrastructure. 
Undertaking these sampling programs at shared locations will allow more cost effective 
development and evaluation of the proposed Green Infrastructure Benefit Audit Tool (GIBAT) as all 
benefits can be assessed at the same location where the extent and quality of the green 
infrastructure has been mapped and quantified rather than different locations which may have 
differing extent and quality of green infrastructure. These shared study sites could be established in 
the absence of resources to run urban greening intervention experiments.  

Sub-project 3.6 requires the quantification of the multiple benefits of urban greening at the same 
sites and in comparison to similar places where greening has not occurred. To achieve this we aim 
to establish networks of three experimental sites across urbanisation gradients in Melbourne, 
Sydney and Perth that will become vital research infrastructure for CAUL and other institutions 
investigating the impacts of urban greening such as CSIRO. Ideally if the level of partner investment 
allows there would be greening intervention sites in inner, middle and urban fringe suburbs and 
corresponding closely matched control sites where no additional urban greening takes place. These 
networks will require strong collaborative planning with local stakeholders to understand the actors, 
drivers, successes and barriers of different urban greening initiatives but they will provide an 
evidence base for the comparative biodiversity, community and ecosystem service benefits of 
different urban greening initiatives according to landscape context and scale. Importantly, assessing 
the impact of urban greening activities in rapidly developing, low socio economic, culturally diverse 
outer suburbs means the impacts of greening will be more easily assessed because we are starting 
from a low benchmark and they may be more profound. 

Through a combined and collaborative effort CAUL can concurrently investigate research questions 
associated with:  

• the social community and human health impacts of greening or involvement in greening.

• the ecosystem service benefits of different urban greening activities, such as shading,
cooling, particulate pollution reduction, stormwater runoff reduction carbon sequestration.
All with regards to the capital costs of those greening initiatives.

• the biodiversity benefits of different urban greening activities with regards to habitat
provision for various taxa.
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It will be important to assess social, environmental and biodiversity status prior to urban greening 
interventions, and then to follow them through and after the greening impact. Similarly, it will be 
important to monitor comparative green space, grey space and public open space that does not 
undergo urban green interventions, so as to fairly assess true impact from inter-annual variability 
and increased community awareness. These would be control sites closely matched for socio-
economic and environmental characteristics 

While more of an all hub knowledge transfer research question than one restricted to Project 3, 
these study sites will also provide opportunities to study the process of how urban greening 
initiatives and implemented and how or why it is successful. 

Links with other projects and hubs 

Some involvement of personnel from Projects 1, 4 and 5 within Clean Air and Urban Landscapes 
Hub will be necessary to develop and validated the Green Infrastructure Benefit Audit Tool (GIBAT) 
(sub-project 3.5), quantify the co-benefits of urban greening to develop an optimisation framework 
(sub-project 3.6) and site selection and potential data collection at the Integrated sampling and 
experimental sites (sub-project 3.6). Close liaison with CAUL Project 2 (Benchmarking) will be 
required to quantify the current cover and distribution of urban green infrastructure in selected 
Australian cities (Sub-project 3.1). 

Stakeholders identified that community perceptions or misconceptions of the risk posed by urban 
greenery was a significant barrier to increasing urban vegetation. We have initiated discussions with 
the Centre of Excellence for Biosecurity Risk Analysis (CEBRA) regarding collaborative projects on 
this issue which we hope to pursue through a future grant application due to lack of current capacity. 

Related research 

The project builds on research from RMIT University, The University of Melbourne, The University of 
Western Australia and The University of Wollongong investigating how best to maximise the benefits 
of traditional (parks, street trees) and new (green roofs and walls) forms of urban greening and the 
relationships between urban greening and mental and physical health, air quality, carbon emissions, 
biodiversity and ecosystem services. 

Expected Outcomes 

Outcomes 

The project will deliver multiple outcomes, including: 

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

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

• Collection of some kind of baseline data (end of 2017) including survey based measures of
people using urban green spaces and the impact of different greening quality and types for
psychosocial benefit
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• Networks of urban greening study sites in Melbourne, Sydney and Perth where CAUL and
other researchers can gain a shared understanding of the multiple benefits of urban
greening interventions;

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

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

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

Specific management or policy outcomes 

This project will improve the ecosystem function, liveability and biodiversity benefits of Australian 
urban landscapes by: 

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

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

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

Value 

This project will provide: 

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

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

Planned Outputs 

Subproject 3.1 Quantifying urban green space and tree cover 

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

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

• A peer-reviewed report/journal article describing urban green space and urban forest cover
over time in selected Australian cities
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Subproject 3.2 Review of the knowledge base 

• A review of national and international published and grey literature identifying urban
greening characteristics and their thresholds for a range of ecosystem service, human
mental and physical health and psycho-social benefits.

• A report reviewing and evaluating the utility of site-based urban greening indices

Subproject 3.3 Understanding the psycho-social dimensions of urban greening 

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

• A peer reviewed report/journal article examining how attitudes to urban green space in
Australian cities vary with income, culture and location.

• A peer reviewed report/journal article and accompanying design guidelines for local
government that identify the characteristics of urban greenery that provide psycho-social
benefits

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

• A database of publicly managed tree inventories

• A peer-reviewed report/ journal article on the vulnerability of Australian cities’ green space
networks to climate change and actions to reduce these.

• A peer-reviewed report/ journal article modelling changes to Australian cities street tree
populations under climate change scenarios

• A media release and multiple stories in the print and electronic media about expected
changes to Australian city street tree populations and what this means for people,
ecosystem services and biodiversity.

Subproject 3.5 Developing an audit tool to quantify the multiple benefits of urban greening 

• A workshop and site visits with stakeholders to test and refine the Green Infrastructure
Benefit Audit Tool (UGBAT) to ensure it meets their needs.

• A conceptual framework for understanding and evaluating urban greening strategies that
will guide development and integration of assessment, which will be published in a peer
reviewed report or a journal article;

Subproject 3.6 Quantifying the co-benefits of urban greening to develop an 
optimisation framework for urban planners and policymakers 

• A network of shared study sites, including urban greening intervention and control sites,
in Melbourne, Sydney and Canberra

• Detailed environmental, health, psychosocial and economic studies examining the
benefits of urban greening.
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Project Milestones 

Milestones Due date 

Milestone 1 (appointments) 
• Appoint Postdoctoral Fellows
• Recruit high calibre PhD students (eligible for APA or APAI)

to research selected sub-projects Conferences and symposia
• Coordinate the ‘Symposium on Best Practice for Urban

Landscape Management’ for the Ecological Society of
Australia 2015 Conference

December 2015 

Milestone 2 
• Meet with a range of government and non-government

stakeholders to discuss their research priorities and potential
co-investment in urban greening intervention experiment
sites and CAUL research..

• Workshop(s) with researchers from CAUL and other
institutions and stakeholders (local councils, HIA, Water
authorities, 20 Million trees etc) to assess the feasibility, and
characteristics of shared study sites and an urban greening
intervention experiment

• Co-organise and promote the first International Conference
on Urban Tree Diversity with key government and industry
partners (Feb 2016)

February 2016 

Milestone 3 
• Review existing urban greening research being undertaken

nationally and internationally to identify priority research gaps
relevant to the Australian context and avoid duplication

• Develop a multi-disciplinary, context dependent conceptual
framework for understanding and evaluating the impacts of
urban greening

• Design research, modelling approaches and sampling
protocols for subprojects 3.3, 3.4 and 3.5

• Complete standard typology and protocol for urban green
space mapping

July 2016 

Milestone 4 
• Maps of the current urban green space and urban forest

cover, its composition, physical attributes and distribution in
selected cities

• Finalise database of publicly managed tree inventories for
climate envelope modelling

• Final selection of experimental and control shared field sites,
including advanced planning for the urban greening
interventions, enabling integrated analysis of co-benefits of
urban greening

December 2016 

Milestone 5 
• Baseline data collected from study sites
• Testing of selected modules of the Urban Greening

Benefit Audit Tool

July 2017 

!
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Researchers and Staff 
!
Name/Organisation Project Role 

Nicholas Williams (UofM) 0.2 FTE Project Leader, lead sub-projects 3.7, 
contribute to research in all sub-projects 

Richard Hobbs contribute to all sub-projects except 3.3 

Sarah Bekessey RMIT (0.1 FTE) contribute to sub-project 3.6 

Steve Livesley (0.1 FTE) Lead sub-project 3.4, contribute to sub-
projects 3.2, 3.4, 3.5, 3.6, 3.7  

Claire Farrell (0.1 FTE) contribute to sub-projects 3.2, 3.4, 3.5, 3.6, 
3.7 

Billie Giles-Corti (0.1 FTE) contribute to sub-projects 3.2, 3.5, 3.6, 3.7 

Fiona Bull (0.1 FTE) contribute to sub-projects 3.1, 3.2, 3.5, 3.6, 
3.7 

Ole Fryd (0.1 FTE) contribute to sub-projects 3.2, 3.3, 3.6 

Dominique Hes (0.1 FTE) contribute to sub-projects 3.2, 3.5, 3.6, 3.7 

Tim Fletcher (0.05 FTE) contribute to sub-projects 3.2, 3.3, 3.6, 3.7 

Caragh Threlfall (0.05 FTE) Contribute to projects 3.1, 3.3, 3.5, 3.6 and 
3.7 

Marco Armati (0.1 FTE) Lead sub-project 3.1, contribute to sub-
projects 3.2, 3.4, 3.5, 3.6, 3.7 

Kathryn Williams (0.1 FTE) Lead sub-project 3.3, contribute to sub-
projects 3.5, 3.6, 3.7 

Kirsten Parris (0.05 FTE) Contribute to sub-project 3.2, 3.6, 3.7 

Cecily Mailer (RMIT) 0.1FTE Contribute to sub-project 3.2 and 3.3, 

Dawn Dickinson (UWA) PhD student contributing to sub-project 3.3 

Judy Bush (UoM) PhD student contributing to sub-project 3.2 

Postdoctoral Fellow – The University of 
Melbourne (1.0 FTE) 

Co-ordinate and conduct sub-projects 3.4 and 
3.7, contribute to sub-project 3.2, 3.5, 3.6 

Postdoctoral Fellow (env psych) – The 
University of Melbourne (0.5 FTE) 

Co-ordinate and conduct sub-project 3.3, 
contribute to sub-project 3.2, 3.5, 3.6, 3.7 

Postdoctoral Fellow – The University of 
Western Australia (0.5 FTE)(Hobbs) 

Co-ordinate and conduct sub-project 3.1, 
contribute to sub-project 3.4, 3.5, 3.6, 3.7 

Postdoctoral Fellow – The University of 
Western Australia (0.3 FTE)(Hooper/UWA 
GIS) 

Co-ordinate and conduct sub-project 3.5, 
contribute to sub-project 3.1 

Postdoctoral Fellow (Melanie Davern) – The 
University of Melbourne (0.1 FTE) 

Contribute to sub-projects 3.2, 3.5, 3.6, 3.7 

Cathy Oke CAUL Knowledge Broker Coordinating with stakeholders and partner 
research organisations  
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Co-contributors 
!
Organisation/name Contribution 

Australian Research Centre for Urban 
Ecology 

Time of Dave Kendal, datasets 

Green Cities Consortium: eg CSIRO, Western 
Sydney University, Macquarie University, 
Office of Environment and Heritage (NSW) 
and numerous Cities 

We are in discussion with a range of 
organisations in the development of our urban 
greening projects. It is all speculative at this 
stage as to what and who will definitely will be 
contributing. 

Cities  / Local Government: e.g., ACT, 
Melbourne, Penrith, Blacktown, Bankstown, 
Perth, Canning, Sterling, Casey, Moreland, 
etc. 

We are in discussion with a range of cities in 
the development of our urban greening 
projects, in particular with respect to study 
sites. It would speculative at this stage to 
identify exactly who and what will be 
contributing. 

Knowledge Brokering and communication 

The project team will work closely with the Hub’s communication and knowledge brokering team to 
develop a work plan complementing the Hub’s overarching strategic communication and knowledge 
brokering strategy. We will also work together with the communication team to develop appropriate 
tools and products for the target audiences, as well as ensuring the findings are built into the Hub’s 
broader communication plans. There may also be opportunities to conduct research examining the 
effectiveness of different approaches to urban greening knowledge brokering and communication 
strategies as part of sub-project 3.6. We also note that knowledge translation forms part of the 
position description for researchers hired into CAUL so we expect all staff to contribute. 
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Data and Information Management 

The CAUL Hub has a uniform approach to the management and accessibility of data and 
information. Subject to agreements with data providers, all data produced by the CAUL Hub will be 
made publicly available. The primary means by which this will happen will be through the AURIN 
portal. Publications and other outputs of the CAUL Hub will be made available on the CAUL Hub 
website and in publication repositories of the partner institutions.  

Further details about the approach that will be taken by the CAUL Hub to Data and Information 
Management can be found within the Project 2 description. 

Expenditure Summary 

Funding will be used to support Postdoctoral Fellows working on the project (2.4 FTE), as well as for 
workshops with researchers and stakeholders, fieldwork and social surveys. Funding may be used 
to purchase spatial data if necessary and cost-effective to do so. 

Location of Research 

The locations of key study sites will be determined in collaboration with other CAUL projects, the 
Department of the Environment and other stakeholders but it is likely that they will be across 
urbanisation gradients in western Melbourne, western Sydney and Perth from inner to outer 
suburbs. Potential study sites and their requirements will be identified at workshops planned for 
February 2016. Discussions with key stakeholders regarding potential sites have begun in 2015. 

Indigenous Consultation and Engagement 

A targeted communication strategy will be needed for many Indigenous groups, and will be 
developed as part of the Hub’s overarching Indigenous Engagement and Participation strategy. 
Appropriate Indigenous representation will be actively sought to ensure involvement in workshops, 
research design, planning and implementation processes. 

Inclusions (in scope) 

A targeted communication strategy will be needed for many Indigenous groups, and will be 

developed as part of CAUL's overarching Indigenous Engagement and Participation strategy. 
Appropriate Indigenous representation will be actively sought to ensure involvement in workshops, 
research design, planning and implementation processes. 

Exclusions (out of scope) 

Urban greening in regional centres. 

The project team will be confined to research activities rather than actual implementation of the on 
ground urban greening experimental interventions, this will be done by our partner organisations. 

Risks 

Lack of stakeholder engagement and participation, or their inability to provide funding and/or in-kind 
resources risks the urban greening intervention experiment and will limit project outputs. However, 
alternative sampling strategies are possible and have been discussed. 

Project Keywords 

Urban Greening, Climate Change, Co-benefits, Ecosystem Services, Assessment tools 
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ATTACHMENT A – RESEARCH PLAN Project 4 

Project 4 – Improved Urban Systems for Liveability 

Project length – 2 Years 
Project start date – 01/07/2015 
Project end date – 30/06/2017 (Note: if the intended research and proposed collaborations are 
successful, this project could be extended for a further 3-4 years) 

Project Leader – Professor Jago Dodson (FTE 20%)  
Lead Research Organisation – RMIT University 
Project Leader contact details - jago.dodson@rmit.edu.au 

Project Summary 

This project investigates how major cities function and the effects of their land-use, housing and 
infrastructure systems on the humans that live in them. The main urban systems underpinning 
liveability include transport networks, green space and housing and the interconnections between 
them. The project aims to better understand how these systems combine to affect liveability and 
how decision-making in city planning, management and development can be better informed to 
improve outcomes in these areas. It will focus on policies to increase green space in cities. 

The project has involved discussion with stakeholders regarding opportunities to link project work 
with current policy and practice research issues.  Stakeholder questions have been reflected in the 
sub-project descriptions where possible and are subject to ongoing discussions with stakeholders.  

The current version (2) of the Research Plan reflects a refinement of the research aims, approaches 
and anticipated outputs compared to version 1. In particular the revised version incorporates advice 
received from the Department of the Environment regarding priorities in relation to governance and 
policy questions around urban systems. This is reflected in the revised content of all four sub-
projects particularly 4.1, 4.2 and 4.3.  
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Problem Statements 

Problem 

To address CAUL Research Priorities there is a need to identify the links and intersections between 
a number of problem areas to improve the liveability and sustainability of Australian urban 
environments, for both human and non-human inhabitants. Benefits for non-humans are included 
indirectly in this Project as direct benefits are covered in Projects 3 and 5. This project seeks to 
understand the key urban problems affecting liveability and sustainability and to identify, test and 
recommend solutions that will generate co-benefits. As one project in a suite of five addressed by 
CAUL, it is essential for Project 4 to work in close collaboration with Projects 1-3 and 5 as well as 
with the Department and other stakeholders. 

The key urban problems that frame Project 4 are summarised below 

1. Transport emissions futures: Reducing pollutant emissions from urban systems is a key
concern for governments in Australia and internationally, as demonstrated by the Australian
Government’s Emissions Reduction Fund. Motor vehicles are among the largest
contributors to urban air quality degradation and improving the efficiency of vehicle fleets to
reduce emissions is a key concern of governments. Decarbonisation of vehicle fleets is an
important component of wider decarbonisation of the economy

• Active transport is becoming a crucial concept both for urban planning and population
health as it offers significant benefits associated with quality of urban life and transport-
oriented development of our cities, with significant impacts on air quality. As demonstrated
in many European cities, a better integration of walking and biking into traditional
approaches to motorized public and private transport management would have
considerable impact on road congestion, social productivity, urban liveability and pollution in
Australian cities.

• Strategies to reduce motor vehicle emissions can support a range of urban system and
liveability objectives. This includes understanding the future trajectory of motor vehicle
emissions and how the combination of motor vehicle fuel and engine technology, land-use
planning, travel demand, socio-spatial patterns and governance and policy arrangements
can reshape cities to become less polluted by motor vehicles and more liveable from a
transport perspective. To do this requires greater understanding of these factors both in
isolation and in combination and the costs and benefits of alternative strategies.  A research
program that advances knowledge in this area will assist policy makers to improve how
urban transport systems are managed to reduce emissions and provide for more liveable
futures.

2. Making urban greening happen in consolidating cities: Improving the green space
provision in cities is an important imperative to improve liveability, air quality, and urban
function. Improved urban greening can assist to reduce albedo and the heat island effect
and thus assist to reduce cooling energy demand. Much is unknown about the impacts of
green space from an interdisciplinary perspective, including the social, economic and
biodiversity outcomes and wider economic benefits. For example, little is known about how
green space improvements are treated in cost-benefit analysis undertaken in planning
processes, nor about how financial decisions about the introduction or improvement of
green space are made. Increasing the provision of green urban space in cities is of major
importance to environmental and liveability objectives. However while there is extensive
literature on the technical and practice aspects of urban green space provision relatively
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little is known about how such provision is treated economically and what the financing 
options are, particularly around development and planning processes.  

• As urban populations continue to grow, there is increasing pressure on existing urban areas
and their peri-urban regions to accommodate new development. Optimising design of the
urban form for human health, liveability, biodiversity and clean air – including new housing
developments on the urban fringe, urban infill and retrofitting of existing urban areas will be
essential for cities of the future. Key questions include: What are the priority locations for
intensified housing supply and what design characteristics are needed to provide for
liveable neighbourhoods while increasing housing supply? How can we reduce the
environmental impact of buildings? And how can indoor environmental and air quality be
improved?

3. Liveability: There is growing recognition that liveable communities have a significant
positive impact on the health and wellbeing of residents. While Australian cities generally
fair well on global liveability indices, there is a need for more detailed understanding of what
makes urban environments liveable at a range of scales, particularly at the micro or local
scale of residential neighbourhoods. There is considerable variation in the distribution of
resources that create walkable, ‘liveable’ neighbourhoods with lower socioeconomic areas
generally scoring lower in liveability indices and having less access to green space.
Research is needed to not only understand how to improve the liveability of urban
environments but to reduce the inequity currently observed between wealthier and poorer
areas in nearly all Australian cities.

• Temperature plays a key role in the liveability of cities. Urban areas have a high sensitivity
to extreme temperature events such as heatwaves due to increased absorption and re-
radiation of thermal energy from man-made materials as well as anthropogenic heat
outputs. Variations in urban form, land use, green space and surface cover result in spatial
variability in temperatures across urban areas, meaning that exposure to extreme events is
variable at the sub-city scale. Key questions include: how to reduce heat island impacts?
How can green buildings/facades or corridors reduce heat effects in cities? How can more
equitable access to green space be achieved? What are the costs and benefits of
alternative liveability strategies.

4. Indoor Air Quality

• In urban areas, more than 90% of our exposure to hazardous pollutants occurs indoors.
Indoor air pollution causes significant adverse impacts on our health and environment, and
a tremendous cost burden to our economy—more than $12 billion per year from lost
productivity and illness, according to CSIRO.  Paradoxically, we have relatively little
knowledge on air pollutants indoors and the sources. In contrast to outdoor air, indoor air is
essentially unregulated and unmonitored, even though hazardous pollutant levels are
usually several times higher indoors than outdoors. Despite initiatives for "green" buildings
and products, these labels do not ensure against hazardous pollutant exposures. For
instance, green buildings may promote energy efficiency, but tightly closed buildings can
concentrate pollutants indoors. Further, so-called green and organic consumer products
emit a range of hazardous air pollutants, similar to regular products, but which are largely
undisclosed and unknown to the public.
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How Research Addresses Problem 

The first focus of this Project will be to understand how urban systems are, and can be, integrated 
and the cumulative impacts on liveability and sustainability. The research will examine how the 
integration of urban systems can be optimised in inner, middle and outer or peri-urban areas of cities 
to create greener more walkable and sustainable neighbourhoods, and wider urban regions, that 
enable urban residents to have access to nature, produce cleaner air, reduce greenhouse gas 
emissions, increase active transportation, reduce chronic disease and facilitate climate change 
adaptation. 

The project will develop integrated urban analysis capability across critical components of urban 
systems, including: motor vehicle fleets, active transport and public transport use; green and open 
space provision and access; and land use, urban design, walkability, and housing diversity and 
density. Spatial data about these systems will be integrated with spatially referenced data on air 
quality, environmental health and public health. This will facilitate integrated analysis of existing and 
potential future urban system configurations against key indicators of urban liveability and 
sustainability. 

Alignment with NESP Research Priorities 

The project is supported primarily by the Urban Systems and Liveability capability of CAUL, with 
links to Urban Greening and Air Quality as required. It is aligned with, and will contribute to, a 
number of The Department of the Environment’s (DotE) Research Priorities for the CAUL Hub. 
These include (underlining indicates the emphasis on people in this Project):  

6. Quantify the co-benefits for air quality, human health, biodiversity and the environment of
measures to reduce greenhouse gas emissions in urban and peri-urban areas;

8. Study the exposure and risks to the environment and human health of chemicals and persistent
organic pollutants arising in everyday products in the urban environment – from indoor and outdoor
sources, flows and use through to disposal via current urban infrastructure such as sewers and
landfills;

13. Work with major cities to assess the effectiveness of various current and new approaches to
managing vegetation in urban areas, and how these can be incorporated into greening plans to
maximise positive outcomes for biodiversity, including threatened species, air and water quality, and
human health;

14. Demonstrate the relative cost effectiveness of different approaches to planting and managing
urban green spaces for air and water quality and human well-being, and;

15. Prioritise climate adaptation measures for managing the impacts of climate change on
environmental quality and human health in urban areas, such as expanding urban forests and
improving the even distribution of tree cover across our major cities for equity of access.

Project 4 also addresses the recent request from the minister to set goals for urban canopy in 
Australia and design policies to reach them – Green Cities Blueprints. 
!
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Research 

The research will be staged over a number of years and comprise four interconnected sub-projects: 

1. Transport Futures

2. Land-use and Greening

3. Liveability

4. Indoor Air Quality

SubProject 4.1– Transport emissions futures 

Project length – 24 months 
Project start date – 1 January 2016 
Project end date – 31 December 2017 

Project Leader – Jago Dodson (FTE 0.2) 

Research  

This sub-project will undertake a five-part program to address the problem of making transport 
futures in Australian cities. This work will be undertaken over a 2-year period which will establish the 
basis for future work in this sub-theme area. The research is structured to address research 
priorities identified by a combination of the research teams, the Department of the Environment and 
the stakeholder groups.  

The main parts of this sub-project: are reviewing and improving upon existing methods for transport 
emissions appraisal, identifying links to land-use planning, assessing distributional consequences of 
alternative scenarios to emissions reduction from private motor vehicles and assessing the policy 
pathways to achieve reduced emissions and mode-shift in urban transport. 

The 5 project parts are: 

Part 1 Modelling and data review 

Task: Literature review of vehicular emission modelling 

This literature review aims for an understanding of the current status of vehicular emission 
modelling practice and data available for this purpose in Australia. It will also review latest 
developments in this domain worldwide with a focus on the coupling of road traffic simulation 
with the simulation of vehicular emission and dispersion. 

A discussion on emerging technologies for traffic and transport survey that could provide more 
temporally and spatially resolved data for emission modelling purposes will also be included. 

The report aims to facilitate discussions between relevant stakeholders (e.g. universities and 
government agencies) on the focus for future research on vehicular emission modelling. 

Method: Systematic literature review based on published research, policy and technical 
documents and existing secondary analysis. 

Resources: Undertaken by the Postdoctoral Fellow Transport Futures (UOW) supported by the 
Postdoctoral Fellow in Transport Futures (RMIT) with oversight by Perez and Dodson. 
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Part 2: Integrated transport and emissions modelling 

Task: Pilot study on an integrated framework for traffic simulation and vehicular energy 
consumption 

This research topic will look into the application, in the Australian context, of a transport 
microsimulation framework that integrates the two traditionally separated modelling paradigms, 
transportation systems modelling and vehicle systems modelling. While most of the research in 
the first is targeted on reducing congestion and improving travel time, researchers in the latter 
focus on improving energy efficiency on standardised cycles. 

The integrated framework will bridge the two modelling areas and thus be helpful in quantifying 
the relationship between the characteristics of the traffic on a transport network and the 
vehicular energy consumption by such traffic. 

Method: This project task will involve review and analysis of transport systems models and 
vehicle systems models. The work will involve model decomposition, identification of shared 
variables and coefficients and points of joint connection. Feasibility of linked transport and 
vehicle models will be appraised. Combined models will be piloted where feasible. 

Resources: This project part will involve the Postdoctoral Fellow in Transport Futures (UOW) 
with the support of Perez and the Postdoctoral Fellow in Transport Futures (RMIT) and Dodson. 

Part 3: Land-use and vehicle emissions relationships 

Task: Emissions profiles for Australian urban form and structure and socio-economic 
dimensions 

This sub-project task will investigate the land-use dimensions of transport emissions by 
understanding the contribution of urban form and structure. The project will review the literature 
on urban form, structure and transport emissions to identify current knowledge and key gaps. 
This will involve identifying how various land-use planning approaches can produce lower or 
higher emissions profiles.  

Method: The project will undertake GIS and transport model based analysis to appraise the 
contribution of land-use in terms of urban form and structure to emissions outcomes. This 
includes constructing a land-use model against existing work on spatial motor vehicle fuel 
efficiency analysis (Li, Sipe and Dodson 2014). This will permit evaluation of land-use 
characteristics relative to the efficiency of the motor vehicle fleet. 

Resources: The project will involve the Postdoctoral Fellow in Transport Futures (RMIT) with 
support of the Postdoctoral Fellow in Transport Futures (UOW) with input of Dodson and Perez. 

Part 4: Socio-economic consequences of vehicle fleet emissions 

Task: To identify how the efficiency of motor vehicles is linked to socio-economic patterns in 
Australian cities and the consequences of this for household reduction in emissions profiles. 

This sub-project task will investigate how the emissions profile of the motor vehicle fleet at the 
local scale is linked to socio-economic patterns. This is important because the evidence base 
shows that lower income households tend to own older less efficient vehicles but also tend to 
drive more. Such patterns have consequences for policies that attempt to reduce urban 
transport emissions through uptake of new technologies – lower income households have less 
capacity to afford new technology. 
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By assessing the socio-economic dimensions of motor vehicle emissions profiles in Australian 
cities the project will contribute new insights into how future scenarios for emissions reduction 
may impact on household capacity to adopt new technology or use alternative transport modes. 

In addition this work has potential to inform future scenarios for emissions reduction and mode-
shift in Australian cities in terms of their socio-economic distributional consequences. The 
project will thus seek to test alternative pricing scenarios aimed at emissions reduction.  

Method: The project will draw on recent work undertaken by Dodson (with Sipe and Li) which 
has established an innovative motor vehicle emissions dataset linked to ABS Census data. This 
sub-project task will extend this work to identify the relative effects of alternative emission 
reduction scenarios by socio-economic category.  

Resources: The project will involve the Postdoctoral Fellow in Transport Futures (RMIT) with 
support of the Postdoctoral Fellow in Transport Futures (UOW) with input of Dodson and Perez. 

Part 5: Policy directions 

Task: Identifying policy directions, barriers and pathways for emissions reduction and mode-shift 
in urban transport. 

It is widely recognised that reducing emissions from urban transport systems is a key 
environmental policy goal in Australian cities. Australia operates national regulations that seek 
to set minimum standards for motor vehicle fleets. Yet there has been relatively limited research 
on the policy processes needed to improve standards, among wider efforts to achieve 
emissions reduction , including mode-shift in urban transport systems generarlly. 

There is a need to better understand the policy context for emissions reduction to synthesise 
the various dimensions of this problem from a multi-sector perspective including the transport, 
planning, health and economic policy spheres. A project that identifies key objectives, barriers 
and pathways can contribute to this task.  

This sub-project part will investigate the national level policy directions needed to improve the 
emissions performance of urban motor vehicle fleets and of urban transport systems more 
generally within the context of wider existing and emerging policy imperatives related to this 
concern. 

Method: Policy review and secondary analysis of current standards, industry discussions, 
research and technical debates and strategic planning directions including metropolitan land-
use and transport strategies, plus federal and state infrastructure plans. 

Resources: The project will involve the Postdoctoral Fellow in Transport Futures (RMIT) with 
support of the Postdoctoral Fellow in Transport Futures (UOW) with input of Dodson and Perez. 

SubProject 4.2– Making greening happen in consolidating cities 

Project length – 24 Months 
Project start date – 01/01/2016 
Project end date –1/12/2017 

Project Leader – Joe Hurley (FTE – 20%) 
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Research 

This sub-project will undertake a five-part program of research to address the research problem of 
making urban greening happen in consolidating cities, over a 2-year period which will establish the 
basis for future work in this sub-theme area. The research is structured to address research 
priorities identified by a combination of the research teams, the Department of the Environment and 
the stakeholder groups.  

The main components of this sub-project are establishing national-scale methodologies for scientific 
and technical analysis of greening capacity and policy pathways that can assist to inform appraisals 
of the costs and benefits of alternative consolidation strategies.  

The project comprises 5 parts as follows: 

Part 1: Review 

A. Task: National review of local, state, and federal government policy enablers and barriers to
protecting and enhancing urban greening through land-use planning and development.

The review will identify and describe existing strategies and policies (particularly land-use
policy) relevant to urban greening. This will include review of associated organisational
structures and resourcing approaches.

Method: policy and organisation review based on published documents and existing
secondary analysis. National in scope, but focusing on identifying the range of practice and
highlighting innovation.

Resources: Undertaken by the Postdoctoral Fellow in Land-use and Greening, supported
by Hurley and Amati. The review will draw on the significant expertise and knowledge
across the hub in locating innovative policy and practice, including Bull, Giles-Corti,
Bekessy, Dodson, Williams, Buxton, Horne, Oke, Goodman, Amati.

B. Task: Identifying and mapping key actor groups in protecting and enhancing urban
greening.

The key groups will include local government, private land/house owners; body corporates;
businesses; state government and federal government departments and agencies. This will
be further informed by an engagement by the project leadership team with peak industry
associations such as the GBCA, HIA, NGIA, PC, in consultation with the CAUL Leadership
Group.

Method: organisation and actor identification and analysis based on published documents
and existing secondary analysis.

Resources: Undertaken by the Postdoctoral Fellow in Land-use and Greening, supported
by Hurley, Buxton, Amati, Goodman, Dodson.

Part 2: Urban land-use and greening data set review and assembly 

Task: Identify, compile, evaluate and deploy existing datasets on urban land-use and urban 
greenery with metropolitan wide scope 

For urban greenery there will be a focus on urban forest canopy cover, which has emerged as a 
useful benchmark against which a range of useful ecosystem services can be tracked. Negotiate 
data access and licencing agreements; and where appropriate seek collaboration via research 
partnering. Where possible integrate data into the AURIN platform (with project 2). This includes 
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setting protocols and method for the appropriate benchmarking of key variables at different 
scales. Case study cities for developing and trailing the methodology will be identified including 
deployment plans. 

This project task will report on data gaps and make recommendations for future primary data 
collection. New data generation on urban greening is outside the scope of project 4.2 unless 
suitable partner co-funding sourced. 

Method: This project task will review datasets held by key state and local government agencies 
as well as major repositories such as ANDS, AURIN, CSIRO and Geoscience Australia.  

Resourcing: Undertaken by the Postdoctoral Fellow in Land-use and Greening, the Postdoctoral 
Fellow in -urban systems, supported by Hurley, Amati, Buxton, Dodson and Badland. Will draw 
on other expertise of other hub researchers including Bull, Giles-Corti, Williams, and Bekessy  

Part 3: Analysing the relationship between urban greenery, existing land-use, land 
ownership, and the underlying land-use policy settings. 

Task: Overlay the mapping of urban forest canopy cover onto the spatial land-use data to 
analyse housing consolidation, land-uses, green space and greening capacity. 

This project task will investigate the relationship between urban forest canopy cover, existing 
land-use, land ownership, and the underlying land-use policy settings, including current and 
future urban consolidation plans, focusing on housing infill. The project will include strategic and 
tactical opportunities and constraints on the protection of exiting greenery and the potential for 
providing increased greening, stemming from these relationships. 

Method: GIS mapping and analysis and spatial statistics. 

Resourcing: Undertaken by the Postdoctoral Fellow in Land-use and Greening, the Postdoctoral 
Fellow in urban systems, Hurley, Amati, Buxton, Goodman and Badland. 

Part 4: ‘Making greening happen’- targets and tools. 

Task: This project component seeks to develop a method for determining targets for greening to 
2030, 2040, 2050, at metro scale and resolved at a suitable sub-metro local scale (e.g. LGA) 

The project is based on the analysis of existing greening and the opportunities and constraints 
presented by existing land ownership, land-use, and land-use policy settings. 

The project will develop and pilot scenario testing tools for land-use planning and development 
to aid urban greening. Tools to enable evaluation of different urban development pathways; 
different green infrastructure deployment options; and different land-use and green 
infrastructure policy settings will be included.  

Based on scenario options for the protection or enhancing urban greening, evaluate co-benefit 
potential and provide information that can be used for cost-benefit analysis in the context of 
redevelopment pressure.  

Method: Development of tools based on GIS systems including where possible use of the 
AURIN database for e-tools to allow overlay of data layers and decision pathways.  

Resources: Undertaken by the Postdoctoral Fellow in Land-use and Greening, the Postdoctoral 
Fellow in urban systems, Hurley, Amati, Buxton and Badland. 
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Project 4.3 – Liveability 

Project length – 24 months 
Project start date – 01/01/2016 
Project end date – 31/12/2017 

Project Leader: Prof Billie Giles-Corti (FTE – 0.05%) 

Research  

The first 24 months of this sub-project detailed here will lay the foundation for future research 
activity. It will review existing policies and establish the key datasets and indices for the rest of the 
project and beyond. This research plan is detailed below. 

Research plan for the first 24 months (1/1/2016-31/12/2017) 

Research aims: 

1. To review local, state, and federal urban planning policies to assess the extent to which
they identify and support key aspects of liveability and the policy standards for the five
urban systems identified.

2. To provide national indicators and benchmarks / evidence of whether liveability is being
achieved within and between Australian cities.

3. To identify local, state, and federal government policy enablers and barriers to creating
liveable cities across Australia.

4. To provide policy recommendations for how to create liveable cities, recognising different
needs within and between Australian cities.

5. To scope and identify opportunities for integrating the urban systems spatial indicators with
spatially-referenced data from the other CAUL projects.

This sub-project will be conducted in four parts. 

Part 1: Policy review (Year 1)  

Local, state, and federal urban planning policies and legislation will be reviewed to assess the 
extent to which they address / identify and support key aspects of liveability, and any respective 
policy standards or requirements for infrastructure related to: employment access; housing 
diversity, density and affordability; green space provision and access; public transport provision 
and access, and walkability. This review will include relevant policies from federal and state 
governments in Melbourne, Perth, and Sydney, as well as selected local governments. 

Nine local government case studies will be identified, being three case studies from three cities. 
These will be drawn from inner, middle, and outer metropolitan areas of Melbourne, Perth and 
Sydney. The coherence and consistency between local, state, and federal government policies 
related to liveability will be assessed. 

Part 2: Benchmarking and visualising liveability in Perth, Melbourne, and Sydney 

Spatial indicators will be created using national data for the following urban systems: 
employment access; housing diversity, density and affordability; green space provision and 
access; public transport access, and walkability. Selection and the appropriateness of these 
data layers and geographic scales will be guided by findings emerging from The Australian 
Prevention Partnership Centre National Liveability Study.  
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Indicators will be created and mapped across Melbourne, Perth, and Sydney to reflect the state-
specific policies of the five urban systems identified in the policy review (Part 1) and / or best-
practice indicators identified from ongoing research. For example, the national-level public open 
space (mesh block parkland) spatial measures will be created to assess compliance with the 
respective states’ public open space standards: WA = 10% area percentage; VIC = 95% 
dwellings within 400 m of any park; and NSW = 2.83 ha per 1,000 population. This work will 
provide benchmarks for how these cities are delivering their infrastructure policies for selected 
urban systems on the ground. These maps will be incorporated as visual aids in the Part 3 
stakeholder interviews / focus groups.  

The second year of the project will be used to scope and identify potential opportunities for 
linking the spatial measures of liveability with datasets from other CAUL projects and sub-
projects; for example air quality and greening and biodiversity. 

Part 3: Stakeholder Interviews / focus groups 

Following the policy review (commencing January 2017), stakeholder interviews or focus groups 
will be conducted with a range of government policymakers to identify institutional, policy and 
governance barriers or challenges to liveability-promoting integrated planning. The stakeholder 
interviews / focus groups will be designed to elicit data on the implications of the barriers and 
challenges identified for creating liveable neighbourhoods and cities, and develop solutions for 
overcoming them. Participants will most likely include policymakers from urban and social 
planning, and health (starting with participants potentially identified through Part 1), with an 
emphasis on those who have worked at the planning-health nexus.  

Part 4: Development of detailed research program for Years 3-5 

After these parts of the project are completed, future research will be developed around 
emerging questions and gaps in knowledge. For the remaining years, it is expected the sub-
project will shift to integrating and testing spatially referenced data from other CAUL projects 
and sub-projects; developing and implementing potential solutions and interventions to improve 
urban and governance systems for liveability; and evaluating the performance of interventions, 
including specific projects to understand and quantify how liveability is experienced by 
residents.  

Project 4.4 – Indoor Air Quality 

Project length – 30 months 
Project start date – 01/07/2015 
Project end date – 31/12/2017 

Project Leader: Prof Anne Steinemann (FTE – 0.2%) 

Research aims: 

The aims of this research project are to (1) identify, analyse, and prioritise the primary sources 
of indoor air pollutants; (2) compare pollutants indoors versus outdoors, and assess relative 
risks; (3) investigate pollutant emissions and exposures from sources indoors; and (4) develop 
pollutant exposure reduction strategies. 

This project is expected to generate new knowledge on the sources and types of air pollutants 
that pose the greatest risks; identify and evaluate the most effective reduction measures; and 
provide findings that will promote the health of indoor environments and urban systems. This 
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includes information that can support the development of cost-benefit appraisals of indoor 
pollutant abatement approaches.  

Research 

The first task is to characterize the indoor air quality across a range of indoor environments. 
Previous research shows building age is a major determinant so sampling will occur throughout 
a range of building ages and types. Next we will identify key sources and budgets of 
problematic compounds. Some compounds come from building materials themselves, others 
from building management practices and others from materials (like consumer products) 
introduced into buildings. Finally we will apply the exposure and health metrics defined in 
project 1 to compare the health impacts of indoor and outdoor air quality.   

Project 4 Links with other projects and hubs 

Project 4 will link investigators with other Hub participants and industry and government 
representatives to envision the recent state of practice, future knowledge demands, and current 
research needs in order to guide research over short and medium timeframes. In particular, 
researchers will work closely with the other projects funded through the CAUL Hub (Projects 1, 2, 3 
and 5). Many researchers on this Project are also actively involved in other Hub Projects which will 
ensure collaboration and productive links are maintained (e.g. Bekessy, Giles-Corti, Livesley, Maller 
– Project 3; Perez, Schofield, Heyworth – Project 1; Parris – Project 5).

Related research 

Project 4 researchers have conducted extensive amounts of previous research in their particular 
domains of expertise. This includes work on liveability, health and wellbeing (Giles-Corti, Bull, 
Maller, Hes et al.) (e.g. NHMRC Centre of Research Excellence for Healthy, Liveable Cities), 
planning, land-use and supply (Buxton, Hurley, Fryd, Goodman et al.), housing and transport 
systems (Dodson, Horne, Foster et al.), urban greening (Bekessy, Livesley, Bull, Parris, Amati, 
Threlfall, Hooper, Burton et al.) (e.g. ARC Centre of Excellence for Environmental Decisions), air 
quality (Steinnemann, Heyworth, Schofield, Perez), modelling complex systems (Perez et al.) (e.g. 
the SMART Infrastructure Facility). Project 4 brings these problem areas and existing knowledge 
together in a multidisciplinary program of research for the first time. To date this knowledge has not 
been analysed in an integrated or systematic manner in an applied Australian policy context. This 
substantial body of previous work has informed the problem framing of this Project and will provide 
vital background knowledge as well as data. 

Expected Outcomes 

Outcomes 

• Specification of policy pathways to reduce transport emissions

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

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

• Policy proposals to improve indoor air quality
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Specific management or policy outcomes 

• The evidence base for policies to reduce transport emissions

• Policy pathways towards increased urban greening

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

Value 

• Improved infrastructure planning

• Improved environmental status from increased urban greening

Planned Outputs 

• Periodic reports on each activity in each subproject

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

• Stake-holder briefings developed with the KT team

• Articles in The Conversation or a similar forum

• Digital outputs such as maps of the various indices

• Expanded dataset for indoor air quality.

• Comparison of pollutants indoors and outdoors

• Evaluation of primary sources of indoor pollutant emissions and exposures
!
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Project Milestones 
!

Milestone Due date 

Milestone 1: Commence policy review (Part 1) January 2016 

Milestone 2: Complete policy review (Part 1) August 2016 

Milestone 3: Identify stakeholders for 
interviews / focus groups and develop 
recruitment database 

September 2016 

Milestone 4: Complete spatial measures of 
liveability (Part 2) 

November 2016 

Milestone 5: Ethics approval gained for 
stakeholder interview/focus groups (Part 3) 

November 2016 

2017 Milestones (to be confirmed) 

Milestone 6: Report on policy review findings 
(Part 1) 

January 2017 

Milestone 7: Report on liveability indicators 
mapping and findings (Part 2) 

January 2017 

Milestone 8: Commence stakeholder 
interviews/focus groups (Part 3) 

February 2017 

Milestone 9: Complete stakeholder 
interviews/focus groups (Part 3) 

April 2017 

Milestone 10: Manuscript submission based on 
Part 1 findings 

TBC 

Milestone 11: Interview data transcription and 
analysis (Part 3) 

TBC 

Milestone 12: Report on liveability policy 
integration findings (Part 3) 

TBC 

Milestone 13: Identify which liveability 
indicators can be linked to other CAUL data 

TBC 

Milestone 14: Manuscript submission based on 
Part 2 findings 

TBC 

Milestone 15: Manuscript submission based on 
Part 3 findings 

TBC 
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Researchers and Staff 

Name Organization Role 

Jago Dodson RMIT Project leader 

Pascal Perez UOW Task leader 

Nam Huynh UOW Postdoctoral Fellow 

Terry Li RMIT Postdoctoral Fellow 

Joe Hurley RMIT Subproject leader 

Kath Phelan RMIT Postdoctoral Fellow 

Michael Buxton RMIT Contributor 

Marco Amati RMIT Task leader 

Cecily Maller RMIT Task leader 

Billie Giles-Corti UOM Subproject leader 

Hannah Badland UOM Contributor 

Ralph Horne RMIT Contributor 

Sarah Bekessy RMIT Contributor 

Nick Williams UOM Contributor 

Fiona Bull UWA Task leader 

Paula Hooper UWA Research Fellow 

Melanie Lowe UOM Research Fellow 

Anne Steinemann UOM Subproject leader 

Nigel Byron-Goodman UOM PhD student 

Cathy Oke CAUL Knowledge 
Broker 

UOM Coordinating with 
stakeholders and partner 
research organisations 
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Research End Users and Key Stakeholders 

Research End Users 
(section/programme/organisation) 

Name/s (optional) 

DotE environmental programs such as: 20 Million 
Trees, Green Army, Emissions Reduction Fund  

Green Army and Reef Assistant 
Secretary, Emissions Reduction Fund 
First Assistant Secretary 

Environment Quality, DotE First Assistant Secretary 

Parks Australia, DotE Director, Parks Business and Policy 
Assistant Secretary 

The Bureau of Meteorology, DotE 

Climate Change and Renewable Energy, DotE First Assistant Secretary 

Policy Analysis and Implementation, DotE First Assistant Secretary 

Biodiversity Conservation, DotE First Assistant Secretary 

Key Stakeholders (organisation/programme) 

Parks and Leisure Australia (PLA) 

Planning Institute of Australia 

CSIRO 

Environmental Protection Authorities (NSW, Vic, WA) 

The Australian Prevention Partnership Centre 
(TAPPC) 

NHMRC Centre of Research Excellence (CRE) in 
Health Liveable Communities 

Community Indicators Victoria 

VicHealth 

The Victorian Metropolitan Planning Authority 

NSW Office for Environment and Heritage 

Transport for NSW 

NSW Planning 

The Western Australian Department of Health 

Planning Western Australia 

The Western Australian Department of Sport and 
Recreation 

The Western Australian Department of Planning 

!
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Knowledge Brokering and Communication 

Partners and users of the research findings will be engaged from Year 1 in a series of engagement 
workshops, and this form of engagement will occur regularly throughout the project. The Project 
team will work closely with the Hub’s Knowledge Brokering and Communication Team (Fiona Bull, 
Cathy Oke, Martin Bush) to develop a knowledge brokering and communication plan complementing 
the knowledge brokering strategy of the Hub as a whole. We will utilise the skills of the Hub 
knowledge brokering and communications team to develop appropriate tools and products for 
partners, key stakeholders and target audiences. Findings and outputs will also be disseminated via 
the Hub’s broader communication plan. 

Data and Information Management 

The CAUL Hub has a uniform approach to the management and accessibility of data and 
information. Subject to agreements with data providers, all data produced by the CAUL Hub will be 
made publicly available. The primary means by which this will happen will be through the AURIN 
portal. Publications and other outputs of the CAUL Hub will be made available on the CAUL Hub 
website and in publication repositories of the partner institutions.  

Further details about the approach that will be taken by the CAUL Hub to Data and Information 
Management can be found within the Project 2 description. 

Expenditure Summary 

Funds will primarily be used to fund a number of Postdoctoral Fellows and Research Assistants over 
the life of the Project. This will include salaries and costs associated with the research, such as 
travel to study sites. Funds will also be spent on activities to engage with partners and stakeholders 
in various cities around Australia. Engagement will initially be through a series of six workshops held 
in Year 1 (two workshops held in three cities) and then annual workshops for the life of the project in 
each study site. A smaller proportion of funds will also be spent on communication and 
dissemination of findings.  

Location of Research 

Melbourne, Sydney and Perth will be the three initial study sites for this Project, with additional sites 
expected to be identified in Year 1. The research output will have relevance and impact for all 
Australian cities (including peri-urban areas) and regional centres. 

Indigenous Consultation and Engagement 

Indigenous consultation and engagement will be coordinated through the Hub’s Indigenous 
Engagement and Participation Strategy. Appropriate Indigenous representation will be actively 
sought to ensure involvement in workshops and planning processes.  

Inclusions (in scope) 

‘Urban systems’ refers mainly to the built infrastructure of cities or semi-natural systems under the 
control of people (e.g. parks). The project aims to better understand the impact of integrated urban 
systems on people, and so inform decision making in city planning, management and development. 
The focus is on: transport; active transport and walkability; land-use and urban form; buildings; 
green and open space provision and the impacts on liveability and sustainability for humans.  
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Exclusions (out of scope) 

Although there are numerous non-human inhabitants of cities, namely animals and plants, the 
impacts and benefits of urban systems for non-humans are not the focus in this Project, except 
where co-benefits for both humans and non-humans are clearly identified.  

Risks 

Loss of key 
personnel 

Minor Unlikely Our Project is structured around a strong group of 
experienced personnel who have leadership roles in 
the Hub Themes led by one senior and one mid-
career researcher. This allows for continuity of 
governance if key personnel are lost. For this 
Project, leadership is provided by three Hub 
Themes: Urban Systems (Dodson, Hurley), 
Liveability (Giles-Corti, Maller), and Urban Greening 
(Bekessy).  

Research delivery 
(failure to deliver 
high impact 
research) 

Moderate Unlikely The Project Leader and key researchers have an 
outstanding track-record of research delivery to 
government at both a Federal and State level. We 
will design projects carefully to ensure realistic time 
lines for deliverables, with regular reporting and 
review to partners and the Steering Committee. 

Communication 
(ineffective 
communication and 
knowledge 
brokering) 

Moderate Very 
unlikely 

Communication and knowledge translation will be 
coordinated through the Hub as a whole, led by Prof. 
Fiona Bull and Dr Cathy Oke, who have extensive 
experience communicating science to government, 
industry and other stakeholders, as do many other 
key personnel. Communications will be supported by 
the data presentation strength of the AURIN project. 

Hub governance 
(ineffective Hub 
governance) 

Moderate Unlikely RMIT and all partner institutions have a history of 
strong research governance, while Project Leader 
Prof. Jago Dodson has extensive experience in 
managing multidisciplinary research consortia. 

Financial (funds not 
adequately 
accounted for or not 
spent in accordance 
with the funding 
agreement) 

Moderate Very 
unlikely 

RMIT and the partner institutions have a culture of 
robust financial governance and oversight, ensuring 
funds will be spent as agreed. As well as expert local 
advice, the Hub Administration Officer will oversee 
accounts and financial management. 

Recruitment 
(inability to recruit 
high calibre staff 
and PhD students) 

Minor Very 
unlikely 

All researchers in the Project have a reputation for 
national and international research excellence, 
attracting outstanding PhD students and 
Postdoctoral Fellows from around Australia and 
internationally. 

Project Keywords 

Healthy cities, Walkability, Active transport, Emissions reduction, Parks
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ATTACHMENT A – RESEARCH PLAN Project 5 

Project 5 – The shared urban habitat 

Project length – 2 Years 6 months 
Project start date – 01/06/2015 
Project end date – 31/12/2017 (Note: if the intended research and proposed collaborations are 
successful, this project could be extended for a further 2-3 years) 

Project Leaders – Dr Kirsten Parris and Professor Richard Hobbs (FTE – 10% each) 
Lead Research Organisation – The University of Melbourne and the University of Western 
Australia 
Project leader contact details – k.parris@unimelb.edu.au, ph. 03 9035 8090 (KP); 
richard.hobbs@uwa.edu.au, ph. 08 6488 4691 (RH) 

Project Summary 

The construction and expansion of cities often leads to the loss of native species and ecological 
communities, to the detriment of biodiversity but also the detriment of the human urban experience. 
Of direct relevance to DotE, state agencies and local government, this project will address the broad 
question of how humans can effectively share the urban habitat with other species. This includes the 
protection and/or restoration of important habitat elements within cities, and the conservation of 
threatened species, threatened ecological communities and other aspects of urban biodiversity. The 
project will also consider how to engage people with nature in the city more effectively, and measure 
the benefits that people derive from everyday encounters with urban biodiversity. 

Problem Statements 

Problem 

When cities are constructed, they often displace other habitats and the species that live there. Cities 
tend to be built in places with high biodiversity, as species-rich areas are preferentially settled by 
people. As a case in point, urban development in Australia is accelerating along the coastal fringe of 
the continent, where rainfall, primary productivity and biodiversity are high. Because of the dramatic 
environmental changes it entails, urbanisation often creates a conflict between the needs of humans 
and the needs of other species. But despite these challenges, Australian cities remain notable for 
their biodiversity, supporting significant remnant vegetation, threatened ecological communities and 
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populations of many threatened species. To conserve these species and communities into the future 
– and urban biodiversity more generally – we need to engage all levels of government as well as the
urban-dwelling citizens of Australia in identifying and implementing practical solutions to this ongoing
problem. We also need to measure and properly value the benefits that urban biodiversity provides
to city-dwelling humans.

How Research Addresses Problem 

This research will engage citizens, community groups, indigenous groups and all levels of 
government with the problems of urban biodiversity conservation, by demonstrating the importance 
of Australia’s cities for biodiversity – including threatened species and ecological communities – and 
by demonstrating the value of biodiversity for urban-dwelling humans. With a strong emphasis on 
outreach and communication, it will develop a protocol for re-wilding urban environments and an 
integrated program of urban citizen science projects across Australian cities. This program will then 
be used to coordinate broad-scale citizen science activities that will make an important contribution 
to three studies on the ecology and conservation of native fauna in our cities. These studies will 
focus on EPBC-listed frogs, EPBC-listed flying foxes and a range of functionally important native 
insects, and lead to a series of practical recommendations for improved conservation management 
of these taxa in urban environments. Using new technologies and cutting-edge science, this project 
will also measure the psychological benefits of interacting with urban biodiversity through volunteer 
programs, citizen science and the Commonwealth government’s Green Army program. 

Alignment with NESP Research Priorities 

This project responds to CAUL research priorities 13 and 14: 

13. Work with major cities to assess the effectiveness of various current and new approaches to
managing vegetation in urban areas, and how these can be incorporated into greening plans to
maximise positive outcomes for biodiversity, including threatened species, air and water quality, and
human health. These outcomes could include absorption of atmospheric pollutants, sequestration of
carbon, mitigation of the urban heat-island effect, provision of habitat and landscape connectivity for
biodiversity, strengthening of social capital, and the reconnection of humans with nature in urban
areas.

14. Demonstrate the relative cost effectiveness of different approaches to planting and managing
urban green spaces for air and water quality and human well-being. These approaches could
include the choice of species to be planted, the location and configuration of plantings, irrigation of
plantings with stormwater to improve survival and growth rates and reduce runoff to local streams,
and preservation of upland drainage lines in new developments to provide green space and a range
of environmental and health benefits for residents.

The project includes a strong focus on the conservation of threatened species, identified by the 
Threatened Species Commissioner Mr Gregory Andrews as a cross-cutting theme within NESP.  It 
also includes various sub-projects that will inform the overarching goal of the Green Cities Blueprints 
that was recently articulated by Minister Hunt, with an emphasis on the biodiversity benefits of urban 
greening. 
!
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Research 

Description of research 

Project 5 includes four sub-projects: “Baselining urban biodiversity”, “Re-wilding the city”, 
“Developing an integrated urban citizen science program” and “Ecology and conservation of native 
wildlife in cities”. 

Sub-project 5.1: Baselining urban biodiversity 

The distribution of threatened species in Australian cities 

The synthesis and analysis of existing data are important first steps in any major research 
undertaking. This sub-project will synthesise and analyse data on the current distribution of all 
federally-listed threatened species within urban and peri-urban regions of Australia (approx. 1600 
species, extracted from the Department of the Environment’s ‘Environment Resources Information 
Network’). As well as providing key information on the number of threatened species our cities 
currently support, and the location of important habitat for threatened species on the urban fringe 
that may be in the path of future urban development, this sub-project will analyse the aspects of 
Australian cities and key mechanisms within them that promote or hinder the persistence of our 
native flora and fauna within the urban environment. Aspects of cities to be investigated include % 
green cover, city form, age, topography, size and the connectedness of the existing reserve 
network. Using the same dataset in conjunction with data on non-listed species (accessed from the 
Atlas of Living Australia), we will identify key attributes of plant and animal species that are 
threatened by or tolerant of urban impacts. Lastly, this sub-project will select species that are 
ecologically suitable for experimental reintroductions to urban habitats, to be trialled in sub-project 
5.2, “Re-wilding the city” (described below). We will assess the suitability for reintroduction of plant 
and animal species across a variety of taxonomic groups, based on their biological traits, likely 
population viability, dispersal ability and other characteristics that may influence their persistence in 
the urban environment. 

Sub-project 5.2: Re-wilding the city 

Many species have been lost from our urban areas; this sub-project will develop a protocol for a 
practical re-wilding program that aims to reverse the trend and introduce nature back into the city. 
Re-wilding the city will have benefits both for urban biodiversity and for urban-dwelling humans. 
Building on research in sub-project 5.1 that will identify ecologically suitable species for 
reintroduction, this sub-project will determine which of these species are also socially and culturally 
appropriate for reintroduction. First steps include the collation of spatial data layers on the 
distribution of vegetation, public open space, streams, wetlands and riparian corridors, and habitat 
connectivity across a range of Australian cities (in conjunction with Projects 2, 3 and 4) to identify 
suitable locations for re-wilding. While the re-wilding of animals will focus on individual species, re-
wilding of plants is likely to focus on the re-establishment of native plant communities, in 
collaboration with organisations such as Greening Australia. Species to be re-wilded may include 
both threatened and non-threatened taxa. Re-wilding actions may also include the establishment, 
re-establishment or rehabilitation of wetlands in the urban landscape, particularly ephemeral 
wetlands that provide important fish-free habitat for frogs and other aquatic and semi-aquatic taxa. 
Many wetlands are lost through urban development, and those that remain are under increasing 
pressure from higher temperatures and less reliable rainfall with climate change. As a consequence, 
“re-wetting” may be an important component of urban re-wilding. In certain circumstances, non-
native plants may be retained in or added to the landscape if they provide an importamnt resource 
for the native species being re-wilded. 
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Action research for plant and animal re-wilding: Towards a network of re-wilding intervention 
sites 

Fundamental to sub-project 5.2 will be the establishment of an ‘Action Research Program’ for plant 
and animal re-wilding in collaboration with CAUL stakeholders. This component of sub-project 5.2 
will specifically seek to identify and establish a Network of Re-wilding Intervention Sites (NRIS) for 
the potential co-implementation of plant and animal re-wilding actions. We will conduct a systematic 
identification of sites in which local governments and state agencies are planning to carry out re-
wilding interventions in the short (2015-2017) and mid (after 2017) term. This task will be made 
possible and distinctly facilitated by the invaluable feedback and data contributed by stakeholders 
and end-users (e.g., City of Melbourne, City of Moreland, City of Canning, City of Blacktown, City of 
Penrith, Parks Victoria) during the recent series of NESP CAUL stakeholder engagement 
workshops. We envisage a comprehensive dataset that will include potential sites for plant and 
animal re-wilding actions across environmental (metropolitan to regional), conservation (unprotected 
to protected), ownership (private to public) and management (unmanaged to intensively managed) 
gradients. 

The identification stage will be followed by a suitability analysis stage, in which identified sites will be 
run through a decision tree model of site suitability. This model will assess and score site suitability 
given a series of criteria, including but not limited to: (1) ecological and social intrinsic interest; (2) 
occurrence of threatened plant and animal species; (3) landscape context; (4) accessibility; (5) 
timeframe and duration of intervention; (6) potential to increase health co-benefits; (7) assess to 
ancillary data; (8) amount of cash and in-kind co-contribution from the participating organisations; (9) 
relevance of the intervention site for other sub-project within the NESP CAUL hub; and (10) potential 
to introduce basic experimental design elements such as replication and control plots. 

For decision-makers, evidence generated from monitoring and quantifying plant and animal re-
wilding actions within NRIS will be highly invaluable per se. Yet, from a purely academic stance, we 
anticipate that working with data derived from such a diversity and perhaps seemingly 
uncoordinated series of intervention sites might represent an analytical challenge. We will tackle this 
in two ways. First, as described above, we will include experimental design criteria in the site 
suitability analysis. Second, we will develop and fine-tune a methodological approach based on 
quantitative meta-regression and meta-analysis, specifically tailored to the synthesis of data derived 
from NRIS interventions. 

Identifying charismatic species for re-wilding cities 

Although some protocols have been developed by conservation organisations to identify the most 
appropriate target species for conservation campaigns, no such protocol currently exists to 
determine the likely charisma (and thus social acceptability) of plant and animal species for re-
wilding in urban environments. Through this task we propose to develop such a protocol. We will 
conduct a preferences study on a large sample of urban-dwelling humans representing a 
comprehensive number of cities around the world. The study will be based on paired photographs, 
which will be posteriorly analysed though conjoint analysis. Furthermore, each photograph will be 
coded with a series of attributes selected to reflect known or suspected characteristics influencing 
city-dwellers’ response to plant and animal species. Coded data will be analysed using hierarchical 
modelling techniques to elucidate the attributes driving people’s preferences and whether these 
were in turn affected by the broader taxon to which the species belong and/or city-specific features 
such as size and location. Results from this study will be made available to all interested 
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stakeholders, and will be essential for fine-tuning the ecological and social suitability re-wilding 
decision tree model described in the next section. 

Re-wilding the city: which species and why? 

There is a vested interest from conservation scientists and stakeholders working in urban 
environments to understand which plant and animal species are ecologically and socially suitable for 
re-wilding actions. With so much riding on each decision, it is paramount that careful and systematic 
thought is put into each potential re-wilding action under consideration. Yet, no decision-making tool 
is presently available to aid scientist and stakeholders with such an important objective. Through this 
task we propose to bridge this gap by developing and fine-tuning a decision-making model to assess 
the suitability of plant and animal species for re-wilding of cities. This decision-making tool will be 
grounded in decision tree theory and techniques, and will assess and score plant and animal 
suitability given a series of ecological and social criteria, including but not limited to: (1) functional 
and performance traits; (2) degree of host-specificity; (3) host-shifting potential; (4) likely population 
viability; (5) dispersal capabilities; (6) species- and taxa-specific social and cultural charisma (as 
identified in the previous section); (7) potential for translocation and/or incubation; (8) associated 
real and perceived risks; (9) economic cost and benefits, and (10) potential to deliver ecosystem 
services (or disservices). In collaboration with taxonomic experts, community groups, and other local 
and state stakeholders, we will conduct a workshop to refine the developed decision tree model, to 
guarantee that this re-wilding tool meets the needs of all relevant decision-makers. 

Please note: we are using the term re-wilding in a general sense to include the reintroduction of a 
wide range of plant and animal species to urban environments, not just top predators. 

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

The collection of data is a costly part of ecological research, and this cost often limits the scope of 
field-based projects. In recent years, there has been a move towards greater engagement with non-
specialist “citizen scientists” to help with data collection, either on a planned or an incidental basis. 
Cities are ideal places to conduct citizen-science projects because dense human populations mean 
a large pool of potential participants. However, current urban citizen science projects in Australia are 
often quite fragmented. Following a range of different models, they can yield inconsistent data and 
achieve variable levels of engagement with the public. 

An integrated, online app for urban citizen science 

In collaboration with environmental technology consultants from Gaia Resources (a private company 
with whom we connected during the NESP CAUL stakeholder engagement workshop in Perth), this 
sub-project will develop an integrated program of urban citizen science projects in capital and 
regional cities around Australia. The program will include protocols for engaging and training 
participants, best-practice approaches to data capture, display, storage and analysis via an online 
app with multiple modules, and effective ways to motivate and further empower urban citizen 
scientists around Australia. The program will incorporate the citizen-science components of our 
research projects on the ecology and conservation of various faunal groups across multiple cities 
(endangered frogs in Melbourne, Sydney, Wollongong and Perth; urban populations of flying foxes 
in eastern and northern Australia; insect pollinators, predators and parasitoids in coastal and inland 
cities of Victoria, News South Wales and WA – see sub-project 5.4). The data gathered by citizen 
scientists will contribute to these broader projects and help to identify practical and effective 
management strategies to conserve threatened species – and biodiversity more generally – in urban 
spaces that are largely designed for people. 
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The psychological benefits of engaging with biodiversity through citizen science 

The capacity to engage people more fully with nature in the urban environment is an important 
aspect of citizen science. In collaboration with Parks Victoria, we will investigate the psychological 
benefits of engaging with urban biodiversity through citizen science and other environmental 
programs across a diversity of social groups, including 1) people who volunteer for programs such 
as Friends groups and the PV Park Champions; 2) young people participating in the Green Army 
program, who may not come from a high environmental-care background; 3) local indigenous 
people using urban parks for recreation and/or cultural activities; and 4) people participating in 
online citizen science projects. Using verbal surveys and experiential sampling via a new online app, 
we will measure a number of psychological benefits across this broad demographic cohort. Benefits 
to be measured may include relief from stress, improved mood, a stronger sense of community in 
the city and/or connectedness to nature. 

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

This sub-project will investigate practical strategies for conserving native wildlife in Australian cities 
across three taxonomic groups – frogs, flying foxes and beneficial insects (pollinators, predators and 
parasitoids). Using existing data, data collected through our citizen science programs, targeted field 
work, modelling and field experiments, we will test various management scenarios for each taxon 
including improvement of existing habitat, provision of new habitat via revegetation programs and/or 
the construction of wetlands, and increased landscape connectivity across a range of spatial scales. 
The groups to be studied cover a range of life histories, body sizes and levels of mobility across the 
landscape. As part of this sub-project, we will also explore novel approaches to communicating the 
science of urban ecology and conservation, and innovative ways to engage the public with urban 
biodiversity (e.g., through the performing arts). 

Bell frogs 

In collaboration with the Threatened Species Recovery Hub, we will investigate the effects of local 
wetland characteristics, disease plus habitat loss, fragmentation and isolation on the persistence of 
bell frogs in urban environments. Bell frogs are large frogs in the genus Litoria, and include the 
EPBC-listed green and golden bell frog Litoria aurea (NSW), the EPBC-listed growling grass frog L. 
raniformis (SE Australia), and the motorbike frog L. moorei (WA) which is not of current conservation 
concern. The first two species are threatened by urbanisation in Sydney and Melbourne, 
respectively, while the motorbike frog appears to have adapted well to city life and is commonly 
found breeding in suburban backyards in Perth. 

Using existing data, targeted field work and data collected through a citizen science program 
(outlined above in sub-project 5.3), we will compare the breeding biology, metapopulation dynamics, 
and response to the fungal disease chytridiomycosis of these three frog species in urban and 
suburban areas of Melbourne, Sydney, Wollongong and Perth. We will then assess alternative 
management scenarios for these species in the urban landscape using metapopulation modelling, 
quantifying the relative value of manipulating the characteristics of a water body, increasing habitat 
connectivity and/or creating new habitats. We will also quantify the importance of preserving upland 
drainage lines and off-stream wetlands within new residential developments for our target taxa and 
other frogs. Currently, these elements of aquatic habitat tend to be lost during urban development, 
unlike larger-order streams that are maintained and surrounded by at least some level of riparian 
reserve or buffer zone. 
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Available evidence suggests that water temperature and salinity play an important role in controlling 
infection levels and mortality of frogs exposed to the chytrid fungus, a widespread pathogen. In 
collaboration with the Threatened Species Recovery Hub, we will test an existing biophysical model 
of frog microclimates and chytrid risk using existing data and targeted field surveys. We will then 
undertake a series of replicated habitat manipulations and assess changes in microclimate, disease 
prevalence and population responses. In the first instance, these are likely to be conducted in the 
greater Melbourne region in collaboration with the Victorian Department of Environment, Land, 
Water and Planning (DELWP). DELWP is currently considering the location, size and other 
characteristics of wetlands to be constructed as part of the Melbourne Strategic Assessment, in an 
effort to offset impacts of new urban development on metapopulations of the growling grass frog. 

Flying foxes 

Flying foxes are establishing new roost sites or camps in urban and peri-urban areas in eastern 
Australia, taking advantage of the consistent food supply provided by planted native and exotic 
vegetation. However, the establishment of large urban camps of flying foxes can lead to conflict with 
humans. In collaboration with the Threatened Species Recovery Hub, the Australian Research 
Centre for Urban Ecology and the University of Western Sydney, we will assess practical strategies 
for improved conservation management of the EPBC-listed spectacled flying fox and grey-headed 
flying fox in cities along the east coast of Australia. 

Using biophysical modelling, existing field data and data collected by citizen scientists (see sub-
project 5.3), this study will identify priority urban camp sites for flying foxes that are both socially 
acceptable and robust to climate change, including a likely increase in extreme heat events over the 
coming decades. Citizen scientists will also provide important information on the spatial distribution 
of flying foxes in cities, the parts of the landscape they are using (e.g., bushland parks, recreational 
parks and gardens, and private gardens), and what types of food plants they are frequenting. This 
approach to conservation management will help to reduce conflict between flying foxes and humans, 
and maximise the persistence of these threatened species throughout their geographic range. 

Native insect pollinators, predators and parasitoids 

Pollinators play a key role in ecosystems, and insects form the most diverse and abundant group of 
pollinators in Australia. Insect predators and parasitoids also perform key functional roles in many 
ecosystems. Building on previous research conducted in urban golf courses, parks and residential 
gardens around Melbourne, we will assess the importance of vegetation composition, habitat 
complexity and habitat connectivity for the persistence of native beneficial insects (ie, pollinators, 
predators and parasitoids) across multiple cities in Victoria, New South Wales and Western 
Australia. Given its geographic extent, existing datasets (where available) and data collected by 
citizen scientists will play an important role in this study.  

Using targeted field surveys and spatially targeted citizen science programs, we will assess the 
composition and functional diversity of the beneficial insect assemblages within urban and 
urbanising regions, and will construct ecological interaction networks (antagonistic and mutualistic 
networks) which can be used to assess the stability and resilience of insect-derived ecosystem 
services in current and future urban landscapes. With this information we will also be able to 
quantify the importance of insect-friendly planting regimes, and assess the benefits of alternative 
plantings regimes for urban pollinators, predators and parasitoids. Via statistical and mathematical 
modelling, we will use these data to assess a variety of practical management interventions to 
support beneficial insects in urban landscapes. For example, these may include active management 
of remnant native vegetation, revegetation of cleared areas of public open space within established 
suburbs on a variety of spatial scales, wildlife or biodiversity gardening in private gardens, and 
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experimental habitat manipulations such as the installation of “bee hotels”. Bee hotels provide 
nesting sites for solitary bees that live alone rather than in social groups. We have already deployed 
80 bee hotels in private gardens and patches of remnant habitat across the City of Booroondara, as 
a pilot project to assess their benefit for this important group of native pollinators. 

In the spring of 2014, the City of Melbourne called on citizen scientists to contribute to the first 
Melbourne BioBlitz. During this event, more than 700 participants collected over 3,000 biodiversity 
records. Despite the high number of records and the high level of public engagement, the efficiency 
of the 2014 Melbourne BioBlitz to address scientifically driven questions remains to be 
demonstrated. In this task, we propose to work with the City of Melbourne to develop a series of 
research questions to be addressed during the upcoming 2016 Melbourne BioBlitz. These questions 
will help to elucidate the network of ecological interactions between plants and insects in both public 
and private urban green spaces. Using knowledge gained through ‘The little things that run the city’ 
project, an on-going insect ecology investigation being conducted by RMIT University for the City of 
Melbourne, we will target a suite of insect pollinators, predators and parasitoids to be monitored by 
citizen scientists. This monitoring scheme will include protocols to train participating citizen scientists 
prior to the monitoring events as well as data gathering protocols to document the detection history 
of each plant-insect interaction. Furthermore, we will use baseline data from ‘The little things that run 
the city’ project measure the contribution of the Melbourne 2016 BioBlitz citizen science program to 
knowledge of plant-insect interactions in the City of Melbourne. The 2016 Melbourne BioBlitz 
represents a perfect opportunity to pilot CAUL’s national urban citizen science program and to 
strengthen its ongoing relationships with a key local government stakeholder. Likewise, the City of 
Melbourne will benefit from strengthening the science component of their citizen science program 
whilst generating essential evidence to guide their future green space management strategies and 
their long-term biodiversity monitoring schemes. 

Links with other projects and hubs 

Within CAUL, the collation of spatial data on the distribution of vegetation, public open space, 
streams, wetlands, riparian corridors and habitat connectivity across a range of Australian cities will 
be done in conjunction with Projects 2, 3 and 4. Project 5 will also involve close collaboration with 
the Threatened Species Recovery Hub on two components of sub-project 5.4 – conservation 
management of urban bells frogs, including chytrid risk in urban frog populations, and identification 
of socially acceptable and biophysically suitable camp site for flying foxes in Australian cities. Other 
collaborators include Parks Victoria (sub-projects 5.2 and 5.3), the City of Melbourne (sub-projects 
5.2 and 5.4), Gaia Resources (sub-project 5.3), Melbourne Water (sub-project 5.3), the Australian 
Research Centre for Urban Ecology and the University of Western Sydney (Project 5.4). 

Related research 

This project builds on previous work by hub members in the development of local citizen science 
programs (Threlfall), the urban ecology and conservation management of frogs, flying foxes and 
insect pollinators in Melbourne (Parris, N. Williams, Threlfall, Mata, Bekessy, Ives, Livesley), water-
sensitive urban design and the ecology of urban streams (Fletcher, Walsh), and revegetation 
ecology in an urban context (Hobbs). The proposed research will extend this work by developing a 
platform for an integrated, nation-wide urban citizen science program; increasing the scope of 
previous work on growling grass frogs in Melbourne to also include two related species in three 
other cities and experimental habitat manipulations; using biophysical models to predict suitable 
roosting camps for flying foxes in cities under future climate scenarios; extending the geographic 
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scope of studies on insect pollinators to multiple cities across three states, and quantifying the value 
of revegetation programs and other habitat manipulations for this important group. 

Expected Outcomes 

Outcomes 

The project will deliver multiple outcomes, including: 

• Research required to:

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

o identify populations likely to be impacted by continued urban expansion,

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

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

• A protocol for a practical re-wilding program that aims to introduce nature back into the city,
along with a list of candidate species that are ecologically, socially and culturally
appropriate for reintroduction

• A Network of Re-wilding Intervention Sites (NRIS) for the potential co-implementation of
plant and animal re-wilding actions, developed with feedback contributed by stakeholders
and end-users during the recent NESP CAUL stakeholder engagement workshops

• A decision tree model to assess the suitability of plant and animal species for re-wilding of
cities

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

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

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

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

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

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

• The research-oriented insect ecology and conservation component of the 2016 Melbourne
BioBlitz
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Specific management or policy outcomes 

This project will: 

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

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

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

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

Value 

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

• stronger community engagement with urban biodiversity through well-coordinated citizen
science programs and a pilot study for re-wilding the city – this can be measured by the
number of participants in our three citizen science programs, the quantity of data collected,
and the number of people engaging with the idea of urban re-wilding through local
workshops and the CAUL website

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

Planned Outputs 

Sub-project 5.1: Baselining urban biodiversity 

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

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

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

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

• A report on plant and animal species that are ecologically suitable for reintroduction to cities
as part of a re-wilding program
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Sub-project 5.2: Re-wilding the city 

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

• A database of suitable locations for re-wilding experiments within Melbourne

• A series of workshops with local councils, community groups, and indigenous groups on the
idea of re-wilding and the types of species they would like to see returned to the city

• An opinion piece on re-wilding cities, including ecological and social considerations

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

• A pilot re-wilding program using one or more species as identified above

• ‘Identifying charismatic species for re-wilding cities’ (Peer-reviewed paper).

• ‘Re-wilding the city: which species and why?’ (Peer-reviewed paper).

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

• A framework for a national, integrated urban citizen science program

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

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

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

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

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

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

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

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

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

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

!
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Project Milestones 

Milestones Due date 

Milestone 1 

Collate and synthesise data on the 
distribution of federally-listed threatened 
species across Australian cities 

Due 31 October, 2015 

Milestone 2 

Submit article describing the distribution of 
federally-listed threatened species across 
Australian cities for publication to a peer-
reviewed journal 

Due 31 December, 2015 

Milestone 3 

Employ Postdoctoral Fellows for the project Due 31 January, 2016 

Milestone 4 

Develop and deliver an ‘Insect Monitoring 
Software Application’ for citizen scientists to 
monitor plant-insect interactions 

Due 31 January, 2016 

Milestone 5 

Execute the insect ecology and conservation 
component of the 2016 Melbourne BioBlitz  

Due 31 March, 2016 

Milestone 6 

Develop a stochastic metapopulation model 
for the green and golden bell frog and 
motorbike frog 

Due 31 May, 2016 

Milestone 7 

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

Due 30 June, 2016 

Milestone 8 

Submit article synthesising the aspects 
of/mechanisms operating within Australian 
cities that promote or hinder the persistence 
of threatened species to a refereed journal 

Due 30 June, 2016 

Milestone 9 

Identify a Network of Re-wilding Intervention 
Sites (NRIS) for the potential co-
implementation of plant and animal re-wilding 
actions. 

Due 31 July, 2016 
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Milestone 10 

Submit article describing our integrated 
citizen science framework and its applications 
to a peer-reviewed journal 

Due 30 September, 2016 

Milestone 11 

Complete a report describing plant and 
animal species that are ecologically suitable 
for reintroduction to cities as part of a re-
wilding program 

Due 31 October, 2016 

Milestone 12 

Develop and deliver protocol for identifying 
charismatic species for re-wilding cities 

Due 30 November, 2016 

Please note that milestones beyond 2016 are 
indicative at this stage, and will be revisited in 
Version 3 of the Research Plan 

Milestone 13 

Write an opinion piece on re-wilding cities, 
including ecological and social considerations 

Due 28 February, 2017 

Milestone 14 

Develop decision tree model to assess the 
ecological and social suitability of plant and 
animal species for re-wilding of cities 

Due 30 April, 2017 

Milestone 15 

Complete workshops with local councils, 
community groups, and indigenous groups to 
refine the re-wilding suitability model 

Due 31 May 2017 

!
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Researchers and Staff 

Name/Organisation Project Role 

Kirsten Parris – Uni. of Melbourne Project leader 

Richard Hobbs – Uni. of Western Australia Project leader 

Sarah Bekessy – RMIT University Contributor to sub-projects 5.2 & 5.4 

Claire Farrell – Uni. of Melbourne Contributor to sub-projects 5.1 & 5.2 

Tim Fletcher – Uni. of Melbourne Contributor to sub-project 5.4 

Ole Fryd – Uni. of Melbourne Contributor to sub-project 5.2 

Stephen Livesley – Uni. of Melbourne Contributor to sub-projects 5.1, 5.2 & 5.3 

Cecily Maller – RMIT University Contributor to sub-projects 5.2 & 5.4 

Caragh Threlfall – Uni. of Melbourne Contributor to sub-projects 5.1, 5.3 & 5.4 

Chris Walsh – Uni. of Melbourne Contributor to sub-project 5.4 

Kathryn Williams – Uni. of Melbourne Contributor – environmental psychology study 

Nick Williams – Uni. of Melbourne Contributor to sub-projects 5.1, 5.2 & 5.4 

Postdoctoral Fellow 1 (UoM, 0.5 FTE) Contributor to sub-projects 5.1 & 5.4 

Luis Mata (RMIT, 1.0 FTE) Contributor to sub-projects 5.2, 5.3 & 5.4 

Postdoctoral Fellow 3 (UWA, 0.5 FTE) Contributor to sub-projects 5.2 & 5.3 

Postdoctoral Fellow 4 (UoM, 0.5 FTE) Contributor – environmental psychology study 

Postdoctoral Fellow 5 (UoM, 0.25 FTE) Contributor – bell frog study (with TSR hub) 

Postdoctoral Fellow 6 (UoM, 0.25 FTE) Contributor – flying fox study (with TSR hub) 

Cathy Oke CAUL Knowledge Broker Coordinating with stakeholders and partner 
research organisations 

Co-contributors 

Organisation/name Contribution 

Parks Victoria Cash and in-kind support for Project 5.3 
(Environmental Psychology) 

City of Melbourne In-kind support for Project 5.2 (re-wilding) and 
5.4 (beneficial insects) 
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Knowledge Brokering and Communication 

The project team will work closely with the Hub’s communication and knowledge brokering team to 
develop a work plan complementing the Hub’s overarching strategic communication and knowledge 
brokering strategy. We will also work together with the communication team to develop appropriate 
tools and products for the target audiences, as well as ensuring the findings are built into the Hub’s 
broader communication plans. 

Data and Information Management 

The CAUL Hub has a uniform approach to the management and accessibility of data and 
information. Subject to agreements with data providers, all data produced by the CAUL Hub will be 
made publicly available. The primary means by which this will happen will be through the AURIN 
portal. Publications and other outputs of the CAUL Hub will be made available on the CAUL Hub 
website and in publication repositories of the partner institutions.  

Further details about the approach that will be taken by the CAUL Hub to Data and Information 
Management can be found within the Project 2 description. 

Expenditure Summary 

Funding will be used to support the Postdoctoral Fellows working on the project (3.0 FTE), as well 
as for workshops with researchers and stakeholders, establishment of three citizen science projects 
with suitable web interfaces and data repository, targeted field work for frogs and insects, and some 
habitat manipulations for frogs and beneficial insects. We will also host a conference on indigenous 
perspectives on wildlife in the city. 
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Location of Research 

On-ground works and data collection will be undertaken at relevant survey sites across a variety of 
cities including Perth, Melbourne, Wollongong and Sydney. These will be identified in collaboration 
with the PAG, the Department of the Environment, local indigenous groups and other key 
stakeholders. The scope of this project encompasses urban and peri-urban areas Australia-wide. 

Indigenous Consultation and Engagement 

A targeted communication strategy will be needed for many Indigenous groups relevant to this 
project, and will be developed as part of the Hub’s overarching Indigenous Engagement and 
Participation strategy. Appropriate Indigenous representation will be actively sought to ensure 
involvement in workshops and planning processes. We will also host a conference on indigenous 
perspectives on wildlife in the city. 

Inclusions (in scope) 

The scope of this project includes practical strategies to conserve threatened species and other 
biodiversity in Australian cities through establishment, protection and enhancement of key habitat 
elements (including native vegetation, habitat corridors, riparian corridors and wetlands), 
revegetation works, creation of new habitat, and reintroduction of species to suitable urban sites. 
The project will also seek ways to maximise the benefits of biodiversity for people who live in 
Australia’s cities. 

Exclusions (out of scope) 

This project does not include collection of extensive new datasets by the project team. Instead, it will 
focus mainly on the synthesis and analysis of existing datasets and collection of new data via 
proposed citizen science projects on frogs, flying foxes and beneficial insects. However, we will 
conduct targeted field work to test the predictions of relevant biophysical and metapopulation 
models and to assess the biodiversity benefits of various re-wilding and habitat-enhancement 
actions.  Please note that ongoing monitoring to track trends in the populations of our target species 
over time is excluded from the scope of this project. 

!
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Risks 

Loss of key 
personnel 

Minor Unlikely This project is structured around a strong 
group of experienced personnel with 
leadership roles in the Hub. Relevant themes 
are led by one senior and one mid-career 
researcher, allowing for continuity of 
governance if key personnel are lost. 

Research delivery 
(failure to deliver 
high impact 
research) 

Moderate Unlikely The assembled team of researchers has a 
strong track-record of research delivery. We 
will design projects carefully to ensure 
realistic timelines for deliverables, with 
regular reporting and review to partners and 
the Steering Committee. 

Communication 
(ineffective 
communication and 
knowledge 
brokering) 

Moderate Very 
unlikely 

Communication and knowledge translation 
will coordinated across the Hub by Prof. 
Fiona Bull and Dr Cathy Oke, who have 
extensive experience in communicating 
science to government, industry and other 
stakeholders, as do many other key 
personnel. Communications will be 
supported by the media units in each 
organisation and the data presentation 
strength of the AURIN project. 

Financial (funds not 
adequately 
accounted for or not 
spent in accordance 
with the funding 
agreement) 

Moderate Very 
unlikely 

All the partner institutions have a culture of 
robust financial governance and oversight, 
ensuring funds will be spent as agreed.  

Recruitment 
(inability to recruit 
high calibre staff 
and PhD students) 

Minor Very 
unlikely 

All researchers in the Project have a 
reputation for national and international 
research excellence, attracting outstanding 
PhD students and Postdoctoral Fellows from 
around Australia and internationally. 

Citizen science 
projects may take 
longer than 
expected to 
establish and yield 
substantial data 

Minor Unlikely We are working with Gaia Resources in WA 
to develop citizen science apps that will 
utilise existing, well-developed data platforms 
and infrastructure 

Project Keywords 

Urban ecology, Urban biodiversity, Threatened species, Citizen science, Environmental psychology
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Attachment B: CAUL Hub Risk Assessment and Treatment Plan 
!

Please see submitted Excel spreadsheets for Attachment B, the CAUL Hub Risk Assessment and 
Treatment Plan. 




