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NESP ANNUAL PROGRESS REPORT # 2 
1 January 2016 – 31 December 2016 

Section 1. Hub information 

Hub Name (full activity title):  Clean Air and Urban Landscapes Hub 

Host organisation: University of Melbourne 
Key Contact: Professor Peter Rayner 
Contact telephone number:   03 8344 9708 
Contact email address:    prayner@unimelb.edu.au 
Other consortium partners/subcontractors/research organisations: 
RMIT University, University of Western Australia, University of Wollongong 

______________________________________________________________________________ 

This annual progress report comprises three parts: 

A. Certification by the hub leadership that, in all material respects, the report is complete and
accurate and that funding conditions have been met and that risks to research delivery have
been notified to the Department;

B. Performance information – describing in qualitative and quantitative terms progress against
the Research Plan; and

C. Financial information - demonstrating that funds have been used for the purpose for which
they were provided.
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A: HUB CERTIFICATION 

Section 2. Certification by hub Leadership 

Hub Leader Certification 
As hub Leader, I certify that I have taken adequate steps to reasonably assure myself that: 

• each required report component is attached;

• the contents of each component of the report is complete and accurate in all material respects;

• funds have been used for the purpose for which they were provided and all funding conditions have
been met, Recipient and Other Contributions have been received, and appropriate oversight has
been maintained of hub projects, their progress, performance and budgets during the reporting
period;

• all relevant risks to project delivery have been notified to the Department in this and previous reports
and that appropriate steps are being taken to manage those risks;

• the Hub and its sub-contractors have current workers compensation and public liability insurances,
as required under the Funding Agreement;

• any carryover of project funds have been allocated to projects in the next reporting period or financial
year in accordance with the approved Research Plan or funds identified for refund to the
Department; and

• full payment for this milestone by the Department is recommended on the basis that the milestone
has been successfully achieved.

Signed: 

Hub Leader Name: Professor Peter Rayner 

Date:  16/6/2017 

Hub Steering Committee Chair1 Certification: 
As steering committee chair, I certify that any issues of concern or matters raised during steering committee 
meetings where the draft progress report was discussed have been adequately resolved, amended or 
incorporated into the final report submitted to the department.  

Signed: 

Hub Steering Committee Chair Name: Rob Turk 

Date: 19/6/2017 

1 Hub steering committees have been established as an important governance mechanism for NESP. Committee 
responsibilities include: i) assisting in ensuring the alignment of hub research to the research priorities and needs of 
users including the Department, state and local governments, industry and community groups; ii)  providing advice on 
proposals and projects’ use of funds; and iii) to review performance. The co-signing of annual progress reports closes the 
governance loop and provides a more formal reporting interaction between hub Steering Committees and the 
Department of the Environment and Energy. Importantly, the steering committee chair is not certifying the accuracy of 
the detailed contents of the report and this certification removes the risk that the steering committee and the Department 
are viewing different or disconnected reports. 
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B: PERFORMANCE INFORMATION 

Section 3 -Performance against Funding Agreement Milestones 

Have all milestones for the reporting period and to date been met? Yes 

Section 4 – Hub level Risk Management 
Are the risks identified in the Hub risk management plan being actively managed? Yes 

Have the actions identified in the Hub risk assessment and treatment plan, submitted with 
research plan version 2, been completed within the stated timeframe? Yes 

Section 5- Description of work undertaken during the reporting period 

Overview 
2016 represented the CAUL Hub's first year of full-strength research after the intense user 
consultations of 2015. Recall that the CAUL Hub was instructed to undertake these consultations 
before committing to its research directions. The research agenda for 2016 was driven by the 
results of those consultations and two ministerial directions from September 2015: 

• Develop a Clean Air Plan for Western Sydney

• Develop goals for canopy cover in Australian cities until 2050 and strategies to achieve and
verify these goals.

These directives federated much of the CAUL Hub's activity. Research highlights include the 
expansion of air quality monitoring in Western Sydney, the testing and presentation of a framework 
for monitoring urban canopy cover, baselining the physical and social environment for a significant 
greening intervention and the mapping of threatened species in cities. The CAUL Hub has also 
supported other research priorities via focused research on indoor air quality.  

The CAUL Hub has continued to strengthen its internal cohesion and links with the wider research 
community. It has formed new research relationships with CSIRO, ANSTO, the NSW Office for 
Environment and Heritage and the Centre for Air Quality and Health. These partners join regular 
project meetings and make significant in-kind contributions such as loaned pollution monitoring 
equipment.  

2016 saw significant input to policy formulation and evaluation, e.g. contribution to the State of the 
Environment report, The Threatened Species Strategy, and liveability frameworks in support of the 
cities agenda. This was highlighted by presentations at the Prime Minister's Cities Summit in April 
2016.  

Finally the CAUL Hub's commitment to Indigenous Engagement and Participation has 
strengthened and deepened. With the support of its Indigenous Advisory Group, the CAUL Hub 
has adopted a hub-wide approach for evaluating opportunities for Indigenous engagement in 
research. Responding to the suggestion from the 2015 workshop on Indigenous engagement in 
NESP research, the CAUL Hub has negotiated the hiring of an Indigenous Research Officer to 
scope Indigenous-led research within the CAUL Hub.  

Project completion in 2016 
N/a 

Hub Impact Case Studies (6) from previous 12 months 
See Appendix D at end of document for case studies. 
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Upcoming highlights over the next 6 to 12 months 
Over the next 6-12 months the following research highlights are anticipated: 

Project 1: Western Air-Shed and Particulate Study for Sydney (WASPSS) 
The preliminary draft of the Clean Air and Urban Landscapes Hub Clean Air Plan for Western 
Sydney will be delivered within the next twelve months. This is a major research output of the Hub. 
Expected by September 2017. 

Project 2: Data Integration 
Over the next 6 months an API (Application Programming Interface) allowing researcher access to 
CAUL Hub-generated data through the AURIN platform will be delivered. This will also allow 
visualisations of selected CAUL Hub research outputs to be presented on the CAUL Hub website.  
Expected by July 2017 

Projects 3–5: Upper Stony Creek sub-project 
Within six months the initial round of qualitative and quantitative social data, and ecological data 
from the Upper Stony Creek development in Mebourne will have been collected and analysed. This 
will be one of the most integrated studies of an urban development undertaken anywhere in the 
world, and thus the preliminary presentation of findings will be a major highlight. 
Expected by August 2017 

Project 4: Urban Systems for Liveability 
By the end of the year research on transport behaviours, land-use patterns, travel times and socio-
economic characteristics will have been integrated to allow an anaysis of potential policy 
proposals.  
Expected by September 2017. 

Project 5: Shared Urban Habitat 
By the end of the year this project will have engaged city-dwellers with urban biodiversity through 
the CAUL Urban Wildlife app and the CAUL Experiencing Environments app, while a study of the 
dynamics of three bell-frog species in urban areas across NSW, VIC and WA will be complete. In 
combination with an international, online project to measure people’s preferences with regard to 
the species they would like to interact with in daily lives, these studies will allow management 
recommendations for these species in urban environments. 
Expected by October 2017 
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Section 6 - Progress against the Research Plan (incl. whether milestones and timeframes 
are being met) and risks to delivery 

Does the hub confirm that hub project progress and performance is in accordance with the 
approved Research Plan and Funding Agreement, including timing and milestones? No  

Project 
ID 

Milestone Date due Reason for delay Remedy/response Revised 
date 

Impact of delay 
on Research 
Plan 

Project 1 
(Subproject 
1.2e) 

Milestone 12: 
First version of 
desktop policy 
analysis tool for 
trial by end users 

Dec 2016 The key researcher 
responsible for this 
milestone was the 
hub leader. Staff 
shortages late in 
2016 required 
Rayner to take on a 
heavier 
administrative 
load. Research also 
identified a wider 
range of options 
than originally 
envisaged.  

Rayner is preparing 
a research brief 
listing and 
comparing these 
options for 
circulation among 
stake-holders, 
expected completion 
April 2017. 

April 
2017 

There is no 
downstream 
work 
depending on 
this milestone 
so there will be 
no impact on 
the research 
plan. 

Project 1 
(Subproject 
1.1e) 

Milestone 14: 
Preparations in 
place for start of 
AIR-BOX 
campaign 

Dec 2016 We have run into 
difficulties with the 
preparation for the 
AIRBOX 
campaign. The 
AIRBOX was due 
to be installed 
alongside a new 
OEH air quality 
monitoring station 
at Macquarie 
University but we 
have discovered 
that there is an 
insufficient 
electrical power 
supply available at 
the site. A 
quotation for 
laying the required 
power cables to 
run AIRBOX as 
planned has come 
in at $106,700. 

In parallel we have 
established links via 
the CSIRO 
Scientists in Schools 
project with 
Liverpool Girls 
High School and are 
planning (at least 
initially) to 
substitute the 
AIRBOX campaign 
for a campaign at 
Liverpool High 
School. The location 
in Liverpool is 
better suited to our 
needs, logistically 
favourable and 
opens up the 
opportunity for 
student and citizen 
science projects. 

July 
2017 

The Hub 
leadership is 
aware of this 
delay and is 
actively 
managing it. 
Any required 
changes to 
research 
timelines will 
be reflected in 
the next 
version of the 
Research Plan. 
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Project 4.3 Milestone 6: 
Complete spatial 
measures of 
liveability 

30 
November 
2016 

A postdoctoral 
research fellow 
leading this 
research 
component went 
on extended sick 
leave for 3 months 
in 2016. The 
number of spatial 
measures to be 
calculated has also 
been increased, to 
align with the 
Federal 
Government’s 
national urban 
monitoring agenda. 
Thus, more time 
than expected was 
required to 
complete this 
milestone. 

This milestone will 
be completed, and a 
report delivered by 
the revised date. By 
expanding the 
spatial indicators to 
all Australian states, 
and calculating 
measures for 
additional liveability 
domains, the report 
will be better 
aligned with the 
Federal 
Government’s 
national urban 
monitoring agenda. 

30 
April 
2017 

This has 
contributed to 
delays for 
milestone 7, as 
discussed 
below. The 
Hub leadership 
is aware of this 
an is actively 
managing the 
delay. 

Project 4.3 Milestone 7:  
Ethics approval 
gained for 
stakeholder 
interviews/focus 
groups 

30 
November 
2016 

To better 
complement and 
extend the findings 
of Part 1 & 2 
(including 
milestone 6) of the 
project, the scope 
of these 
interviews/focus 
groups was 
changed, and 
carried over to 
2017. 

Qualitative research 
will be undertaken 
in 2017 with private 
sector developers 
and community 
members. The 
stakeholders 
included in this 
research will be 
more targeted than 
originally proposed, 
and generate 
findings that extend 
and complement the 
earlier work on 
project 4.3. Ethics 
approval will be 
gained for these 
interviews/focus 
groups by June 
2017, a slight 
change from 
Research Plan 3. 

30 June 
2017 

An amended 
version of this 
milestone has 
been included 
in research 
plan 3. 

Project 5 Milestone 4, 7, 
13, 14 

30 
November 
2016 

These have all 
been delayed by a 
common cause, 
roll-out of the 
Citizen Science 
App around urban 
biodiversity. There 
were delays in the 
contract 
negotiations and 
then internal 
problems with the 
contractor. The 
App was finally 
split into two, a 

July 
2017 

The 
biodiversity 
aspect of Sub-
project 5.3 is 
moderately 
affected by this 
but enough 
data is arriving 
from other 
parts of the 
project that 
overall work 
on biodiversity 
is proceeding 
and so delays 



June 2017 Clean Air and Urban Landscapes Hub Annual Progress Report # 2 Page 8 of 54

biodiversity 
monitoring APP 
and one for 
monitoring well-
being and its 
relationship to 
urban nature. The 
first of these is 
now partially 
deployed, 
particularly for 
frogs and flying 
foxes although 
some refinement is 
required for the 
insect pollinator 
section. The 
psychological 
component is being 
redesigned with 
expected delivery 
July 2017.  

will be limited. 
The well-being 
aspects of the 
project are 
more seriously 
affected. We 
are currently 
reevaluating 
this aspect of 
this sub-
project. We are 
likely to 
extend this 
particular sub-
project beyond 
the current life 
of the overall 
project. 

Project 5 Milestone 10: 
Collate spatial 
datasets on 
vegetation, 
public open 
space, streams, 
wetlands, and 
habitat 
connectivity 
across 
Melbourne/a 
range of 
Australian cities 

The original 
expectation of this 
project was that it 
would require 
detailed inspection 
of site or land-use 
data. The 
emergence of the 
urban green space 
monitoring tool 
within the urban 
greening 
framework affords 
a far more cost-
effective way of 
mapping 
connectedness.  

We are trialing these 
techniques on our 
example dataset 
from Perth. If 
successful this will 
speed up the project 
overall otherwise 
we may have to 
narrow our focus. 
The expectation is 
that the data set will 
be complete by July 
31 2017, otherwise 
we will consider 
going forward with 
the data we have.  

31 July 
2017 

This delay is 
being actively 
managed and 
will have 
negligible 
impact on 
subsequent 
milestones. If 
the urban 
monitor 
approach is not 
suitable for our 
purposes we 
will reconsider 
this component 
of the work 
and whether it 
remains a 
priority for 
Project 5 

Project 5 Milestone 16 
Develop and 
deliver protocol 
for identifying 
charismatic 
species for re-
wilding cities 
(Sub-project 5.2) 

30 Nov 
2016 

This project has 
simply taken 
longer than 
expected since the 
volume of data was 
higher than 
envisaged.  

The expectation is 
that the data set will 
be complete by July 
31 2017, otherwise 
we will consider 
going forward with 
the data we have. 

31 July 
2017 

This delay will 
have negligible 
impact on 
subsequent 
milestones. If 
required, 
Project 5 will 
proceed with a 
smaller-scale 
protocol than 
originally 
envisaged. 

None of the risks identified in the Research Plan have increased in severity or likelihood. One of 
the major risks identified in last year's report, the ongoing availability of input from CSIRO, has now 
stabilised. The relevant expertise was retained and information is flowing as required. 
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Section 7 - Key Performance Indicators 
Table A: NESP Key Measures Table 

Key Performance Indicator 

Hub Result 
for 12-
month 
Period 

(numerical 
only) 

Explanation (if any) 

1. Total number of stakeholder
workshops/formal meetings: 122 

Sub-measures: 
• Number of those interactions

that include with Environment
Department or Portfolio staff

59 

As well as regular meetings between the CAUL 
Hub executive and the Hub liaison, CAUL Hub staff 
met with Departmental staff on many aspects of 
CAUL Hub research. Examples include 
consultations on the Clean Air Plan for Western 
Sydney, discussions with the Threatened Species 
Commissioner and staff, consultations with ERIN 
on data flow and access, the 20 million trees 
programme and the assessments team working on 
aspects of the second Sydney airport. 

• Number of those interactions
that include senior executives,
the Commonwealth Minister for
the Environment and Energy or
ministerial advisers

23 

Major events include the Hub’s participation in the 
Prime Minister’s Cities Summit in April, which 
launched the Smart Cities Policy, and included 
participation by the Hub in a round table organised 
by the Minister for the Environment; the Minister for 
the Environment attending the CAUL All-Hub 
meeting in February to launch the Hub IEPS; and 
the Cities Division co-hosting the Urban Greening 
Workshop in Canberra in August. As well as senior 
executive participation in the Hub Steering 
committee there have been regular meetings with 
the Department and ministerial advisors. 

2. Total number of stakeholder
workshops/formal meetings with
State and local Government

Sub-measure: 
• Number of those interactions

that include state/local
government senior

71'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
21'

There were consultations with all levels of 
government concerning the development of the 
Clean Air Plan for Western Sydney. The Urban 
Greening workshop (above) was followed up with 
presentations to state governments in September 
and October. Other state government workshops 
have included with government agencies such as 
Parks Victoria and the Victorian EPA. 
At the local government level there have been the 
Leading Green Cities workshop with ICLEI, the 
Living Cities Alliance with AILA, Council of Capital 
City Lord Mayors, and project meetings with 
individual local governments in relation to urban 
greening and urban biodiversity research projects. 
There was ongoing senior executive and mayoral 
participation in the Hub steering committee. 
Meetings with state government and the local 
council in particular shaped the Upper Stony Creek 
research project in this period, as well as the urban 
greening and urban biodiversity research projects 
described above. 
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Key Performance Indicator 

Hub Result 
for 12-
month 
Period 

(numerical 
only) 

Explanation (if any) 

executives, a State Minister or 
local mayor or councillor or 
their advisers 

3. Number of stakeholder
workshops/formal meetings with
parties external to Government

115 

These meetings included presentations to major 
stakeholders at the All-Hub meeting, meetings of 
project teams with external research collaborators 
(e.g. CSIRO), meetings with potential research 
sponsors to explore further work (e.g. 202020 
Vision) and meetings with community-based 
organisations (e.g. Friends of Westgate Park). 
Projects that have been particularly benefitted as a 
result of these meetings include the Indigenous 
seasonal calendar research in Project 1, 
approaches to urban green mapping in Projects 
3/4, the Upper Stony Creek research in Projects 
3/4/5, and the urban pollinator components of 
Project 5. 

4. Number of workshops/formal
meetings with other NESP hubs to
further hub objectives

24 

There were two formal meetings of all the NESP 
hubs, especially concerning their interaction with 
the Earth Systems and Climate Change Hub. There 
were also separate meetings between Project 1 
researchers and the ESCC Hub to bevelop a 
shared approach to research on matters like urban 
greenhouse gas emissions. As well as the ongoing 
collaborations between members of the Threatened 
Species Recovery Hub (descrbed in KPI 8 below) 
and Project 5, there was formal participation of 
Project 5 researchers in TSR Hub workshops and 
vice versa. There were also a number of 
workshops that CAUL and TSR Hub researchers 
attended together including the Untaming the 
Urban Symposium in Canberra in Dec 2016. There 
were regular interactions between the CAUL Hub 
Knowledge Broker and other NESP Hub 
Knowledge Brokers and Communications teams, 
especially with the Northern Australia Resources 
Hub and Tropical Water Hub in regard to the CAUL 
Hub Indigenous Engagement and Participation 
Strategy. 

5. Number of cross-disciplinary
meetings held between hub
consortium members to further
hub objectives

107 

The CAUL Hub takes an integrated approach to 
urban research. Consequently almost all of the 
research teams are cross-disciplinary in 
composition. For example, the Clean Air research 
project includes both air chemistry, atmospheric 
modelling and transport modelling expertise; the 
Upper Stony Creek research project includes social 
science, urban forestry and ecological expertise; 
and the Shared Urban Habitat research project 
includes both ecological and psychological 
expertise. Beyond this, major cross-disciplinary 
collaborations within the Hub revolved around the 
All-Hub meeting, the Early Career Research 
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Key Performance Indicator 

Hub Result 
for 12-
month 
Period 

(numerical 
only) 

Explanation (if any) 

training and meetings planning for the RP V3. 

6. Number of research outputs
provided to end users on time2

and as identified in the Research
Plan

20 

Outcomes from the RPV3 were largely provided on 
time. The most substantial delays relative to the 
Research Plan occurred in the Shared Urban 
Habitat research project (Project 5) in relation to 
the citizen science app. The delivery of this app 
was delayed due to contractual issues and to 
unforeseen difficulties in development. Steps were 
taken to manage this delay and any impacts on 
further research outputs. 

7. Proportion of research outputs
provided to end users on time
and as identified in the Research
Plan

74% 

As per previous response. 

8. Number of instances of where the
hub has used NESP-generated
information from another NESP
hub.

3 

The Shared Urban Habitat research project (Project 
5) has used a number of datasets from the
Threatened Species Recovery Hub, including
information on the metapopulation dynamics of the
growling grass frog, an existing metapopulation
model of the growling grass frog for the bell frog
subproject, and information on the spatial
distribution of flying-fox camps for the flying-fox
subproject.

9. Number of peer reviewed NESP-
funded publications during the
reporting period

12 
See table in Section 8 below for further details. 

10. Number of NESP research
citations in other researchers’
publications during the reporting
period 18 

This report covers a period when research from the 
Hub was only just starting to appear in published 
form. It is thus expected that research impact would 
be generally low. Nonetheless, particularly high 
impact has already been seen from the indoor air 
quality components of project 4 and the urban 
biodiversity aspects of project 5.  

11. Number of researchers, including
PhD and Post-Doc positions
engaged as a result of NESP
(total, Full-time equivalent)  during
the reporting period

8.2 

This report covers the first full year for which the 
CAUL Hub had a research plan and for most 
research projects the first employment of early 
career researchers for the CAUL Hub occurred 
during this period. This number therefore may not 
be fully representative.  

12. Percentage of NESP research
outputs (including publications,
data and metadata) that are
discoverable and accessible in
accordance with NESP data
accessibility requirements and the
funding agreement.

56% 

As yet, not all CAUL Hub outputs are fully 
accessible. The CAUL Hub provides funding for 
open access publications where the Hub is the 
major partner. In a number of cases, Hub 
researchers are only one partner in the publication, 
and discussions are still ongoing with regard to 
negotiating open access for these publications. The 
main portal for access to CAUL Hub-derived 
datasets is under development. 

2 On time – delivered on the date the outputs were expected to be delivered 
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Table B: Indigenous Engagement and Participation 

Key Performance Indicator 

Hub Result 
for 12-month 

Period 
(numerical 

only) 

Explanation (if any) 

1. The extent to which
Indigenous engagement has
contributed positively to NESP
research activity;

18 

These meetings comprised full meetings of the 
Indigenous Advisory Group, a training session for Hub 
early career researchers, and individual project 
meetings. Significant positive outcomes from these 
meetings include the development of the category 
approach to IEPS as found in RPV3 and the 
development of two Indigenous research projects, the 
seasonal calendar sub-project in Project 1 and the 
Indigenous urban perspectives sub-project in Project 
4. 

2. The extent to which NESP
supported Indigenous
communities to work on, and
care for, Country

0 

Caring for Country in urban contexts is a particularly 
complex issue for a range of reasons. Indigenous 
communities in urban areas consist of both traditional 
owner groups and significant populations of 
Indigenous Australians who may have considerable 
history with the area, but who are not traditional 
owners. The CAUL Hub is currently exploring how 
Caring for Country principles can be applied in the 
urban context while recognising this complexity. 

3. The extent to which
Indigenous people have
derived professional
development and knowledge
sharing from engagement and
participation in NESP;

12 

Opportunities for professional development for 
Indigenous Australians include the Indigenous 
Advisory Group meetings, work on the development of 
Indigenous Research Protocols, paid facilitation 
opportunities, paid speaking opportunities, attendance 
at conferences and All Hub meetings, internship and 
high school science student work experience 
positions,  and a speaking opportunity at the 
Ministerial launch of the Hub IEPS. 

4. The extent to which NESP has
delivered outcomes that
supports Indigenous land and
sea managers/owners to care
for Country;

0 

This category is of limited relevance to Indigenous 
Engagement and Participation in urban research. 

5. The extent to which hub
Communication and
Knowledge Brokering
Strategy effectively address
Indigenous knowledge sharing
and communication needs; 0 

The Ministerial launch event, a major communications 
event for early 2016, was focused on the IEPS 
strategy. Stakeholder meetings with Indigenous focus 
included a walking tour of Aboriginal Melbourne and 
an in depth day long workshop with Hub early career 
researchers. Presentations and meetings about the 
CAUL Hub included highlights of the IEPS featuring 
videos about the Hubs approach to Indigenous 
perspectives on Urban knowledge and the three 
category approach. Conference attendance 
opportunities had an Indigenous focus. 
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6. The extent to which
understanding of Australia’s
environment has been improved
through a collaborative approach
that delivers accessible results
and informs decisions; and

0 

The importance of Indigenous Australian perspectives for 
urban environmental research has been clearly articulated 
over the first two years of the Hub, and research projects have 
been developed accordingly. Significant results from these 
projects have not yet been realised as they are still in their 
early stages. 

7. The extent to which hubs and
Indigenous communities have
developed partnerships to
undertake NESP research. 15 

There have been extensive meetings with a range of 
stakeholders to develop our Indigenous led research project, 
including funding and support from external organisations. The 
three category approach was itself developed collaboratively 
with other NESP Hubs, and through its implementation Project 
Leaders have actively worked with Indigenous community 
members or Aboriginal professional groups to develop 
projects for RPV3. 
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Section 8 – Accessibility of publications and other outputs 

Project 
No. 

Output Published? 
Yes/No 

Date of 
publication 

Where published (link) Comments 

1 Journal 
paper 

yes June 2016 ‘Current estimates of biogenic 
emissions from eucalypts 
uncertain for southeast 
Australia’, Atmospheric 
Chemistry and Physics 
(journal) 

Open Access. 
Content available 
through CAUL Hub 
website. 

1 Dataset yes Jul 2016 ‘Sydney Particle Study 1 - 
Aerosol and gas data 
collection’, CSIRO Data 
Access Portal (website) 

Open Access. 
Content available 
through CAUL Hub 
website. 

1 Dataset yes Jul 2016 ‘Sydney Particle Study 2 - 
Aerosol and gas data 
collection’, CSIRO Data 
Access Portal (website) 

Open Access. 
Content available 
through CAUL Hub 
website. 

1 Journal 
paper 

yes Oct 2016 ‘Independent Validation of 
National Satellite-Based 
Land-Use Regression Models 
for Nitrogen Dioxide Using 
Passive Samplers’ 
Environmental Science and 
Technology (journal) 

Not currently open 
access. See 
explanation under 
KPI 12 in Table A 
above. Discoverable 
on CAUL Hub 
website 

1 Journal 
paper 

yes Nov 2016 ‘Development of Land Use 
Regression models for 
particulate matter and 
associated components in a 
low air pollutant concentration 
airshed’, Atmospheric 
Environments (journal) 

Not currently open 
access. See 
explanation under 
KPI 12 in Table A 
above. Discoverable 
on CAUL Hub 
website 

1 Report yes Dec 2016 ‘Annual Report on Air Quality 
Measurements’, CAUL Hub 
website 

Open Access. 
Content available 
through CAUL Hub 
website. 

2 Journal 
paper 

yes Jun 2016 ‘The Australian Data-Driven 
Urban Research Platform: 
Systems Paper’, The 
Australian Economic Review 
(journal) 

Open Access. 
Content available 
through CAUL Hub 
website. 

2 Journal 
paper 

yes Dec 2016 ‘Privacy Preserving Geo-
Linkage in the Big Urban 
Data Era’, Journal of Grid 
Computing (journal) 

Not currently open 
access. See 
explanation under 
KPI 12 in Table A 
above. Discoverable 
on CAUL Hub 
website 

3 Journal 
paper 

yes Feb 2016 ‘Urban Trees Worldwide 
Have Low Species and 

Not currently open 
access. See 
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Genetic Diversity, Posing 
High Risks of Tree Loss as 
Stresses from Climate Change 
Increase’, ActaHort (journal) 

explanation under 
KPI 12 in Table A 
above. Discoverable 
on CAUL Hub 
website 

3 Report yes Aug 2016 ‘Benefits of Urban Green 
Space in the Australian 
Context’, CAUL Hub website 

Open Access. 
Content available 
through CAUL Hub 
website. 

3 Journal 
paper 

yes Dec 2016 ‘Humans and ornamental 
plants: a mutualism?’, 
Ecopsychology (journal) 

Not currently open 
access. See 
explanation under 
KPI 12 in Table A 
above. Discoverable 
on CAUL Hub 
website 

3 Journal 
paper 

yes Dec 2016 ‘Sentiment Analysis: ready for 
conservation’, Frontiers in 
Ecology and the Environment 
(journal) 

Not currently open 
access. See 
explanation under 
KPI 12 in Table A 
above. Discoverable 
on CAUL Hub 
website 

4 Journal 
paper 

yes ‘Health and societal effects 
from exposure to fragranced 
consumer products’, 
Preventive Medicine Reports 
(journal) 

Open Access. 
Content available 
through CAUL Hub 
website. 

4 Journal 
paper 

yes Oct 2016 ‘Fragranced Consumer 
Products: Exposures and 
Effects from Emissions’, Air 
Quality, Atmosphere & Health 
(journal) 

Open Access. 
Content available 
through CAUL Hub 
website. 

5 Journal 
paper 

yes Jan 2016 ‘Cities are hotspots for 
threatened species’, Global 
Ecology and Biodiversity 
(journal) 

Not currently open 
access. See 
explanation under 
KPI 12 in Table A 
above. Discoverable 
on CAUL Hub 
website 

5 Report yes Jun 2016 ‘Target species for rewilding, 
monitoring and public 
engagement in the City of 
Melbourne’, CAUL Hub 
website 

Open Access. 
Content available 
through CAUL Hub 
website. 

5 Report yes Aug 2016 ‘The Little Things that Run 
the City’, CAUL Hub website 

Open Access. 
Content available 
through CAUL Hub 
website. 

5 Journal 
paper 

yes Sep 2016 ‘Eliciting and integrating 
expert knowledge to assess the 
viability of the critically 
endangered golden sun-moth 

Not currently open 
access. See 
explanation under 
KPI 12 in Table A 
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Synemon plana’, Austral 
Ecology (journal) 

above. Discoverable 
on CAUL Hub 
website 

1 Journal 
paper 

yes Nov 2016 Atmospheric Environments 
(journal) 

Discoverable on 
CAUL Hub website 

1 Journal 
paper 

yes Oct 2016 Environmental Science and 
Technology (journal) 

Discoverable on 
CAUL Hub website 

1 Report yes Dec 2016 CAUL Hub website 
2 Journal 

paper 
yes Dec 2016 Journal of Grid Computing 

(journal) 
Discoverable on 
CAUL Hub website 

2 Journal 
paper 

yes Jun 2016 The Australian Economic 
Review (journal) 

Discoverable on 
CAUL Hub website 

3 Report yes Aug 2016 CAUL Hub website 
4.1 Journal 

paper 
yes Jan 2017 Transportation Research Part D 

(journal). 
Discoverable on 
CAUL Hub website 

4.1 Journal 
paper 

yes 20 March 
2017 

Transport Policy (journal - in 
press) 

5 Journal 
paper 

yes Jan 2016 Global Ecology and 
Biodiversity (journal) 

Discoverable on 
CAUL Hub website 

5 Journal 
paper 

yes Sep 2016 Austral Ecology (journal) Discoverable on 
CAUL Hub website 

5 Journal 
paper 

yes Jul 2016 Global Ecology and 
Conservation (journal) 

Discoverable on 
CAUL Hub website 

5 Report yes Jun 2016 CAUL Hub website 
5 Report yes Aug 2016 CAUL Hub website 

Section 9. Key changes (if any) to Research Plan to better meet the needs of end-users and 
respond to emerging needs 

Project 
No. 

Project Leader Updates to Research Plan 
during reporting period 

Reason for Update/s 

1 Clare Murphy N/A 
2 Richard Sinnott N/A 
3 Nicholas Williams N/A 
4 Jago Dodson N/A 
5 Kirsten Parris N/A 
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C: FINANCIAL INFORMATION 

Section 10. Annual financial reporting 

Financial information for the CAUL Hub is provided in Attachment C. 

Section 11. Other information (if any) 
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NESP%Annual%Progress%Report%2016_Clean%Air%and%Urban%Landscapes%Hub

ATTACHMENT(B

Proj%No. Project%Title Data%Description Reason%for%Exception

Nil Nil$ Nil$
All$datasets$so$far$finalised$and/or$published$by$the$Clean$Air$and$Urban$
Landscapes$are$publicly$accessible

Annual(Progress(Report

Data(and(information(exception(report(for(the((Clean(Air(and(Urban(Landscapes(Hub(
for(the(period(1(Jan(2016(to(31(Dec(2016

In%accordance%with%the%Funding%Agreement%between%the%Hub%and%the%Department%of%the%Environment%and%Energy%and%the%NESP%Data%Management%and%Information%Guidelines,%this%report%provides%details%of%

data%and%information%developed%through%NESP%research%which%are%exceptions%to%the%Program's%open%access%principles.%These%are%deemed%to%be%approved%upon%approval%of%this%milestone.%%
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Appendix(D(*(NESP(Case(Study((research(impact)(Template(
The Department requires hubs (utilising this template) to present case studies that demonstrate how 
research outputs are addressing research priorities. As a qualitative indicator of project successes, 
case studies should show how the NESP has benefitted research users. Case studies must be 
relevant to the Department, State or Local Governments, industry and community groups and 
should demonstrate how NESP research has helped ensure that decisions about managing 
Australia’s biodiversity and environmental resources have been made on the best available 
information. 
 
These case studies provide an opportunity for the Department to present the ‘good news stories’ that 
are generated through NESP research, communicating value to the Minister (and stakeholders) in an 
engaging and easily digestible format. For a six-year programme, periodic case studies highlight 
early ‘quick wins’ and achievements, as well as allow more in-depth demonstration of the longer-
term value of NESP. 
To identify suitable case studies, hubs are encouraged to consider where: 
1. hub'projects'have'delivered'practical'and'tangible'outcomes;'

2. hub'projects'have'improved'the'physical'environment;'

3. hub'projects'have'resulted'in'management'action'being'taken;'

4. NESP' research' outputs' have' been' cited' by' Government,' Industry' or' community' groups' as'
evidence'that'policy'change'is'required;'

5. Government'policy'or'onKground'environmental'management'actions'have'been'changed'as'a'
direct'result'of'NESP'hub'research'outputs;'

6. Useful'capacity'has'been'built'within'Government,' Industry'or'community'groups'as'a'direct'
result'of'NESP'hub'research'and'activities;'

7. Hub' (and' research' quality)' have' benefitted' from' Indigenous' knowledge,' engagement' and'
participation;'and'

8. Indigenous'communities'have'benefitted'from'the'hub’s'research'activities'and'outputs?'(see'
Attachment'E'for'examples'of'what'might'be'included)'

Please use the template on the following page. Note, when completed, Hub responses will exceed 
the ideal case study length (1/2 – 1 page). The Department will refine and edit as appropriate, 
confirming the final case study with Hubs and end-users before finalisation and dissemination. 

(
NESP(Case(Study(Template!
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1.#Research#hub:#
Clean Air and Urban Landscapes Hub 

2.#Project#number#and#title:#
Project 1: Western Air-Shed Particulate Study for Sydney 

3.#Title#of#Case#Study:#
Spatial variation of PM2.5 near a major traffic thoroughfare  

4.#Context/Problem#Statement:#
This research addresses two CAUL aims. Rapidly changing urban form and traffic 
patterns mean potential changes in exposure for residents and travellers around major 
roads. In order to manage this exposure we must understand the relationship between 
traffic, (including volume and pattern), street and building geometry and location. 
Secondly CAUL is working to strengthen Indigenous participation in all aspects of its 
research. Thus this case study is gathering important data on pollutant exposure and 
providing research opportunities for Indigenous students. 

5.#Summary#of#the#Case#Study#Impact!(indicative*maximum*100*words)*

Air pollution hotspots exist near heavily congested roads and busy intersections. In this 
case study we describe research aimed at linking traffic density with levels of pollution 
in example hotspots. In addition we use low cost sensor technology to measure high 
spatial variability in PM2.5 in order to assess how rapidly the pollution levels reduce 
with distance from the traffic source. 

6.#Details#of#the#Impact!(indicative*maximum*500*words)*

This research is in its early stages, however the outputs from this research will help 
provide a scientific basis for planning decisions near major road corridors within the 
Sydney basin. By providing a better understanding of the typical distance at which 
pollution levels drop to average regional levels, we will help in decision making for 
applications to build schools, pre-schools and sheltered housing in the vicinity of major 
traffic thoroughfares. This research has already provided opportunities for Indigenous 
engagement for two individuals: A CSIRO Scientists in Schools ASSETS Indigenous 
high school student was engaged in assessing the reliability of sensors for this research 
during her work experience. An undergraduate Indigenous Internship Student was 
employed as part of the team making air quality measurements for the study. 

!
7.#Research#Underpinning#Impact!(indicative*maximum*250*words)*

The first locations chosen for this research were Casula in Sydney’s west and Randwick 
in Sydney’s east. A more extensive deployment was undertaken in Randwick due to the 
availability of high resolution traffic modelling to complement the air quality data. An 
aerosol monitor was deployed initially on a trolley and later in a pram and fine particle 
concentrations (PM2.5 levels) were measured at different locations and times spanning 
the morning and evening rush hours on six different days. In addition fixed air quality 
sensors were positioned near a major intersection and a block back from the major 
thoroughfare.  

The initial data clearly shows the increased levels of PM2.5 present during the morning 
rush hour, as predicted by the traffic modelling see elevate baseline between 06:30 and 
08:00 in Figure 1 below, which corresponds to 07:30 to 09:00 local summer time). 
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Spikes in concentration are associated with peak traffic and accelerating trucks and 
buses. Figure 2 below shows the aerosol monitor installed in the trolley ready for 
sampling, whilst Figure 3 shows an example of the spatial variability of PM2.5 
measured late in the morning rush hour on 16th January 2017.  

PM2.5 concentrations are higher near bus stops and traffic lights and are significantly 
lower on the quiet side street Day Avenue) than on the main traffic thoroughfare (Anzac 
Parade). Additional data collection was undertaken in February 2017, alongside traffic 
counting at bus stop and traffic lights. This data will be used to link the PM2.5 levels to 
the traffic density to aid the emissions estimates from the agent based traffic modelling. 
Further analysis is required to interpret the results of this study, but it is hoped that the 
data will also help to illustrate typical drop off of PM2.5 with distance from major roads. 

*

*
*

Figure 1. Levels of fine particle concentration (PM2.5) measured during a 
morning rush hour in Randwick 

*
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'

'

'

Figure 2 (left). Aerosol monitor installed in trolley, used to measure fine particle 
concentration (PM2.5) 

Figure 3 (right). The spatial variability of of fine particle concentration (PM2.5) 
measured late on a morning rush hour on 16th January 2017 

'
'
8.(Research(Outputs(from(Research(Underpinning(Impact!!

(maximum&of&six&references)&

The data is currently being finalised and will be available in the AURIN platform during 
the first half of 2017. 

!
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This case study template is adapted from the Australian Technology Network of Universities (ATN) 
and Group of Eight (Go8) universities’ Excellence in Innovation for Australia Research Impact 
template, which aimed to identify and demonstrate the contribution that high quality research had 
made to the economic, social and cultural and environmental benefit of society.  More information 
about the template, and trial of the research impact case study approach can be found: 
<http://www.atn.edu.au/Documents/Publications/Reports/2012/ATN-Go8-Report-web.pdf> , with 
the template available at: <https://go8.edu.au/sites/default/files/docs/eia-research-impact-
template.pdf> [accessed 14 May 2015].  
  

                                                
3    (Adapted from the) Australian Research Council, <http://www.arc.gov.au/ncgp/default.htm>  

 

9.(Additional(Information(
a)!Validation!of!the!Impact!(indicative'maximum'of'6'references)'

This&section&should&list&sufficient&sources&that&could,&if&audited,&corroborate&key&claims&made&about&the&
impact&of&the&hub’s&research.&These&could&include,&as&appropriate&to&the&case&study,&the&following&
external&sources&of&corroboration&(stating&which&claim&each&source&provides&corroboration&for):&
•&Reports,&reviews,&web&links&or&other&documented&sources&of&information&in&the&public&domain.&
•&Confidential&reports&or&documents&(if&listed,&these&must&be&made&available&by&the&institution&if&
audited).&
•&Factual&statements&already&provided&to&the&institution&by&key&users/beneficiaries,&that&
corroborate&specific&claims&made&in&the&case&study&and&that&could&be&made&available&to&the&
Assessment&Panel&by&the&institution&if&audited.&

b)!People!(researchers,!institutions)!
i.!Staff!
ii.!Others!(including'research'students,'endKusers'or'beneficiaries'of'the'research)'
c)!Research!and!Investment!Income!

This&section&is&free&format&but&the&following&should&be&provided&for&each&grant&or&source&of&
income&used&to&prosecute&the&research&or&the&impact:&
•&Who&the&grant&was&awarded&to.&
•&The&grant&title.&
•&Sponsor.&
•&Period&of&the&grant&(with&dates).&
•&Value&of&the&grant.&
This&template&is&modelled&on&a&combination&of&REF3A&and&REF5A&templates&from&the&2014&UK&REF.&
Their&use&for&this&EIA&Impact&Trial&is&acknowledged.3&

!
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(
NESP(Case(Study(Template!

1.(Research(hub:(''
Clean Air and Urban Landscapes Hub(

2.(Project(number(and(title:((
Project 2: Data Integration 

3.(Title(of(Case(Study:((
Big Data Sentiment Analytics and Green Space 

4.(Context/Problem(Statement:(
Social media is widely used across Australia. Such data often is often spatially coded. 
This data can subsequently be used for many purposes. This work has focused upon 
how social media (Twitter) can be used to assess the impact of green space on the 
sentiment of the population. Specifically the work explored whether green space 
changes the local mood of the population. This work was contextualised in Melbourne 
and Perth and used over 70m tweets from the public. A range of machine learning 
algorithms where applied for processing the data on the Cloud and their sensitivity and 
specificity captured. The results show that urban green spaces do improve the local 
sentiment of the population. The impact of walkability on public open spaces was also 
measured leveraging tools and data sets from the AURIN platform. 

5.(Summary(of(the(Case(Study(Impact!(indicative'maximum'100'words)'

The work has shown how social media can be used directly for measuring the mood of 
the population and the positive impact of green space in urban settings. This work was 
based upon collecting vast quantities of social media (Twitter) data and automating the 
sentiment classification of these data sets using a range of machine learning 
approaches. Through clustering of the tweet data and the associated sentiment, the 
correlation between local green space (using official data from the Public Sector 
Mapping Agency (PSMA)) on parks and green spaces was undertaken. The focus here 
was on Perth and Melbourne, but the work can be generalised to other localities. 

6.(Details(of(the(Impact!(indicative'maximum'500'words)'

Twitter is used by over 3million Australians and millions of tweets are sent every day. 
This quantity of data can be used for many purposes but the volume of data requires 
big data processing platforms (see Figure 1 below). This work considered how such 
volumes of data could be used for assessment of public mood (sentiment) and the 
impact of green space. By clustering spatially coded tweets and seeing whether clusters 
tend to form around green spaces (parks), spatial correlations showed that there is an 
increased level of sentiment on/around green spaces. Furthermore, the work 
considered how green spaces could improve the health and wellbeing of the population 
through measurement of the walkability of given localities. Thus are areas more 
walkable if they comprise more green space.  A positive correlation was discovered 
related to increased levels of walkability for increasing average population density 
together with the overall sentiment of the population (see Figure 2). This has 
consequences related to the importance of green space on population health and 
wellbeing. 

&
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Figure 1. Big Data Analytics Platform on the NeCTAR Research Cloud 
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Figure 2. Correlating Sentiment (Z-scores) and Walkability Factors in Melbourne 

'
7.(Research(Underpinning(Impact!(indicative'maximum'250'words)'

This research has developed a Cloud-based, big data processing system that supports 
data analytics of relevance to CAUL. This includes support for harvesting of Twitter data 
and comparison of sentiment with many other data sets. The examples given here are 
public green spaces (from the Public Sector Mapping Agency (PSMA). Gauging public 
sentiment and opinion has wide implications. Social media allows for near real time 
measurement of the mood of the population. 

'
8.(Research(Outputs(from(Research(Underpinning(Impact!!

S. Wang, R.O. Sinnott, Protecting the Trajectory Privacy of Social Media Users, Journal 
of Computers and Security, November 2015. 

R.O. Sinnott, C. Bayliss, A. Bromage, G. Galang, Y. Gong, P. Greenwood, G. 
Jayaputera, D. Marques, L. Morandini, G. Nogoorani, H. Pursultani, M. Sarwar, W. 
Voorsluys, I. Widjaja Privacy Preserving Geo-Linkage in the Big Urban Data Era, 
Journal of Grid Computing, June 2016. 

R.O. Sinnott and the AURIN Technical Team, The Australian Data-driven Urban 
Research Platform: Systems Paper, Australian Economic Review, June 2016, DOI: 
10.1111/1467-8462.12152. 



 
 

June 2017 Clean Air and Urban Landscapes Hub Annual Progress Report # 2 Page 36 of 54 

This'case'study'template'is'adapted'from'the'Australian'Technology'Network'of'Universities'(ATN)'
and'Group'of'Eight'(Go8)'universities’'Excellence'in'Innovation'for'Australia'Research'Impact'
template,'which'aimed'to'identify'and'demonstrate'the'contribution'that'high'quality'research'
had'made'to'the'economic,'social'and'cultural'and'environmental'benefit'of'society.''More'
information'about'the'template,'and'trial'of'the'research'impact'case'study'approach'can'be'
found:'<http://www.atn.edu.au/Documents/Publications/Reports/2012/ATNKGo8KReportK
web.pdf>','with'the'template'available'at:'<https://go8.edu.au/sites/default/files/docs/eiaK
researchKimpactKtemplate.pdf>'[accessed'14'May'2015].''
 
  

R.O. Sinnott, S. Cui, Benchmarking Sentiment Analysis Approaches on the Cloud, 22nd 
IEEE International Conference on Parallel and Distributed Systems (ICPADS 2016), 
Wuhan, China, December 2016. 

R.O. Sinnott, N. Thomas, H. Bansal, Z. Zhao, My Ever Changing Moods: Sentiment-
based Event Detection on the Cloud, 9th IEEE/ACM International Conference on Utility 
and Cloud Computing (UCC 2016), Shanghai, China, December 2016. 

S. Wang, R.O. Sinnott, S. Nepal, Protecting the Location Privacy of Mobile Social Media 
Users, IEEE International Conference on Big Data (IEEE BigData 2016), Washington, 
USA, December 2016. 

Y. Gong, L. Morandini, R.O. Sinnott, The Design and Benchmarking of a Cloud-based 
Platform for Processing and Visualization of Traffic Data, IEEE International Conference 
on Big Data and Smart Computing, Jeju Island, Korea, February 2017 (best paper 
award). 

!
9.(Additional(Information(
a)!Validation!of!the!Impact!(indicative'maximum'of'6'references)'

These&publications&are&derived&from&the&AURIN&platform&(source&code&and&all&related&data&is&available&
through&https://portal.aurin.org.au)&and&from&Twitter&(www.twitter.com).&

&
b)!People!(researchers,!institutions)!

i. Prof. Richard Sinnott 

ii. Others'(C. Bayliss, A. Bromage, G. Galang, Y. Gong, P. Greenwood, G. Jayaputera, 
D. Marques, L. Morandini, M. Nino-Ruiz, G. Nogoorani, H. Pursultani, R. Rabanal, M. 
Sarwar, W. Voorsluys, I. Widjaja, F. Deng, J.P. Zaldumbide, S. Wu, V. Yeluri, A. 
Kulkarni, M. Raza,  S. Villagomez, M.A. Hossain, R.L. Harald – all from the University of 
Melbourne) 

c)!Research!and!Investment!Income!
The AURIN project is funded through the Department of Education. It was previously 
funded through the Department of Innovation as part of the NCRIS EIF SuperScience 
initiatives. AURIN funding commenced on 1/07/2010 and runs to 30/06/2017 with the 
expectation that further investments into the NCRIS infrastructures will be forthcoming 
(likely to be a further 10 years of funding). The AURIN project has received a total of 
$30m ($24m + $4m + $2m). A case is currently being made for further investments to 
the Department of Education. 

!
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(
NESP(Case(Study(Template!

1.(Research(hub:(
Clean Air and Urban Landscapes 

2.(Project(number(and(title:(
Project 3: Urban greening for liveability and biodiversity(

3.(Title(of(Case(Study:(
The City of Melbourne’s Future Urban Forest!

4.(Context/Problem(Statement:(
The City of Melbourne has successfully launched their Urban Forest strategy, and 
completed an initial round of planning for all precincts within the City. A key driver of the 
strategy is to help Melbourne adapt to a changing climate by increasing the cooling 
provided by the urban forest – primarily by having an increased canopy cover target. 
However, climate change is also likely to have a significant effect on many trees in the 
city (Kendal et al., 2012). Some species will perform better, while some will perform 
worse. Projecting climate change into the future life expectancy of trees (e.g. 100 
years), it is possible, even likely, that many species currently being planted in the City 
are unlikely to survive, let alone thrive. Conversely, there will be many species well 
suited to the City’s future climate that are rarely planted or currently absent from the 
City’s urban forest. Work is required to identify both existing and new species that are 
likely to survive and grow well in Melbourne’s future climates.  

!
5.(Summary(of(the(Case(Study(Impact!(indicative'maximum'100'words)'

Within months of publication, this research has had significant direct impact on urban 
forest planning and management decisions within the City of Melbourne, and more 
broadly has had impact on urban forest management across greater Melbourne and on 
the nursery industry supplying trees for the urban forest. The research was launched by 
Robert Doyle, the mayor of the City of Melbourne, and has been widely reported in the 
media. 

!
6.(Details(of(the(Impact!(indicative'maximum'500'words)'

The City of Melbourne plants thousands of trees every year. Since the publication of 
this research in June 2016, the City has used information in the report in every tree 
selection decision it makes,  away from trees identified as more vulnerable in future 
climates, and towards trees that are less vulnerable.  

The research has been presented at a number of industry events, including a Nursery 
and Gardening Industry Victoria event for the Tree and Shrub Growers Association, a 
seminar for Parks and Leisure Australia, and as part of the seminar series celebrating 
the University of Melbourne’s Burnley campus’ 125th birthday celebrations. The 
research was also presented as part of the WALGA Convention in Perth. The research 
has been made available to industry as a freely available report through the CAUL 
website. 

The research has also had public impact through a story in The Age, and stories on the 
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ABC and all commercial evening television news services, and multiple breakfast radio 
shows. It has been extensively mentioned in social media, and has had been mentioned 
in multiple blogs and other online publications. 

The research is beginning to have impact on the research community through 
conference presentations that have been accepted for the EcoCity World Summit in 
July 2017, and the Ecological Society of America confernece in Portland, August 2017. 
Multiple academic papers are in preparation. 

!
7.(Research(Underpinning(Impact!(indicative'maximum'250'words)'

Urban heat and climate change are leading to significant rises in the temperature of 
cities. This is likely to have large impacts on the composition and function of the urban 
forest, as the distribution of trees is strongly related to temperature. 

 
Figure 1 – change in temperature in the City of Melbourne over time. Polynomial 
regression lines of best fit (including quadratic and cubic terms) have been 
shown. 

 

To quantify this impact on the trees in the City of Melbourne, a list of tree species was 
created combining those currently in the City of Melbourne’s urban forest with those 
being newly planted in the City of Melbourne. The global locations where species occur 
naturally and are in cultivation (and abundance where available) were compiled from 
existing datasets, such as ‘open data’ tree inventories and extracted from other 
published data, from approximately 200 cities around the world. Temperature (both 
mean annual temperature and extreme minimum/maximum temperatures) was 
identified as the main parameter limiting the distribution of trees in cities. Temperatures 
where species occurred was compiled from global databases. These temperature 
‘envelopes’ for each species were compared with projected climates under current 
temperatures, and moderate and extreme climate change scenarios for the City of 
Melbourne to identify the vulnerability of a list of existing and new species to City of 
Melbourne’s future climates. 
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Fig 2 – the key temperature 
parameters used in determing 
vulnerability. Coloured lines 
indicate temperature 
thresholds. 

 
 
 
 
 
 
 
 
 

 
 

A total of 786 tree species currently or potentially being planted in the City of Melbourne 
were assessed. 44% of species and 19% of currently planted trees were found to be 
moderately or extremely vulnerable to the existing temperatures occurring in the City of 
Melbourne (which has already increased by 1.9 °C since the 1950s due to increased 
urbanisation and climate change). Under a moderate climate change scenario, where 
mean annual temperatures increase a further 0.8 °C by 2040 (a 25 year timeframe), 
49% of species and 35% of currently planted trees were found to be moderately or 
extremely vulnerable. Under an extreme climate change scenario of a further 3 °C 
increase in mean annual temperature by 2090, 81% of species and 62% of currently 
planted trees were found to be moderately or extremely vulnerable. Two groups of trees 
were particularly vulnerable to increasing temperatures. Species from colder climates, 
such as northern Europe and the north-Eastern United States and species with narrow 
climate envelopes, such as many locally indigenous and other native trees (e.g. 
Eucalyptus spp. and Acacia spp.). Both these groups of trees are very important in 
Melbourne for cultural and ecological reasons. Engagement with relevant stakeholders 
will be crucial if this identified vulnerability leads to changes in the way the City uses 
these species (e.g. reduced planting in unirrigated streetcapes). 

 
 
Figure 3. Mean annual temperature of places 
with point records for Eucalyptus leucoxylon. 
Melbourne’s historic mean annual temperature 
(yellow), current mean annual temperature 
(blue), predicted mean annual temperature with 
moderate climate change (orange) and extreme 
climate change (red) are shown as vertical 
lines. 
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Some caveats must be used when interpreting this data. The methods used in this 
research allow a large number of species to be assessed using very large datasets. 
However, there are likely to be some particular species that respond to future climates 
differently than predicted using this approach, and the data presented here should be 
combined with physiological data where available to better understand how particular 
species are responding to temperature and water stress. Also, not all individuals of a 
particular species will be equally vulnerable. Individual trees that have access to 
favourable conditions will be less vulnerable than those in difficult sites. Improving soil 
conditions and water availability may help reduce the vulnerability of existing trees. 
Suitable site selection, preparation and maintenance may allow individuals of vulnerable 
species to continue to be planted into the future.  

An additional 976 tree species planted in other cities around the world were also 
assessed. 273 species were found to be within the City of Melbourne’s temperature 
envelope under the moderate climate change scenario, and 241 species within the City 
of Melbourne’s temperature envelope under the extreme climate change scenario. A 
further 753 species of Australian trees not currently planted in Melbourne were also 
assessed. Of these, 386 species were within the City of Melbourne’s temperature 
envelope under the moderate climate change scenario, and 197 species within the City 
of Melbourne’s temperature envelope under the extreme climate change scenario. 
These new species provide a real opportunity to shape the City of Melbourne’s future 
urban forest that is well adapted to environmental conditions and contribute to the 
cultural fabric and ecological functioning of the city. A better understanding of these 
species, their horticultural performance, and what they mean for heritage, culture and 
biodiversity is needed to be able to make informed selections for the future. 

'
8.(Research(Outputs(from(Research(Underpinning(Impact!!

Publications 

Kendal, D. (2011) Potential effects of climate change on Melbourne’s street trees and 
some implications for human and non-human animals. In Proceedings of the 2011 State 
of Australian Cities Conference. Melbourne. 

Kendal, D., Williams, N.S.G, Williams, K.J.H. (2012) A cultivated environment: exploring 
the global distribution of plants in gardens, parks and streetscapes Urban Ecosystems. 
15(3): 637-652 

Kendal, D., Dobbs, C., & Lohr, V. (2014) Global patterns of diversity in the urban forest: 
is there evidence to support the 10/20/30 rule? Urban Forestry & Urban Greening, 13, 
411-417 

Dobbs, C., Kendal, D., & Nitschke, C. (2014). Global drivers and tradeoffs of three 
urban vegetation ecosystem services. Plos ONE 9(11): e113000. 
doi:10.1371/journal.pone.0113000 

Lohr, V. I., Kendal, D. & Dobbs, C. (2016). Urban Trees Worldwide Have Low Species 
and Genetic Diversity, Posing High Risks of Tree Loss as Stresses from Climate 
Change Increase, ActaHort, 1030  

McDonnell, M., & Kendal, D. (2015) The Ecology of Urban Forests in Peh, K. S.-H. 
Corlett, R.. III. Bergeron, Y., (eds) Handbook of Forest Ecology, Routledge, New York 
pp. 623-633 

Ives, C.D., Beilin, R., Gordon, A., Kendal, D., Hahs, A. and McDonnell, M.J. (2013) 
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This case study template is adapted from the Australian Technology Network of Universities (ATN) 
and Group of Eight (Go8) universities’ Excellence in Innovation for Australia Research Impact 
template, which aimed to identify and demonstrate the contribution that high quality research had 
made to the economic, social and cultural and environmental benefit of society.  More information 
about the template, and trial of the research impact case study approach can be found: 
<http://www.atn.edu.au/Documents/Publications/Reports/2012/ATN-Go8-Report-web.pdf> , with 
the template available at: <https://go8.edu.au/sites/default/files/docs/eia-research-impact-
template.pdf> [accessed 14 May 2015].  
 
  

Local assessment of Melbourne - The Biodiversity and Social-Ecological Dynamics of 
Melbourne, Australia. In T. Elmqvist, et al. (eds.) Urbanization, Biodiversity and Ecosystem 
Services: Challenges and Opportunities, Dordrecht: Springer Netherlands, pp. 385–407 

Kendal, D., McDonnell, M., (2014) Adapting urban forests to climate change. CityGreen, 
8: 130-137 

Seminars  

Kendal, D. (2016) The city of melbourne's future urban forest: Identifying the 
vulnerability of trees to the City’s future temperature. Burnley 125th Series, Oct 2016, 
University of Melbourne, Burnley Campus 

Kendal, D. (2016) Urban forestry globally and in Australia. WA LGA Convention, August 
2016, Perth, WA 

Kendal, D. (2016) Selecting Trees for our Future Urban Forests, Parks and Leisure 
Australia, Burnley Campus, University of Melbourne 

Kendal, D. (2016) Selecting Trees for our Future Urban Forests, NGIV: Tree and shrub 
growers, Burnley Campus, University of Melbourne 

Selected media stories 

Tree change for Melbourne, as the city plans for a warmer world, The Age, 17 Nov, 
2016 (http://www.theage.com.au/environment/tree-change-for-melbourne-as-the-city-
plans-for-a-warmer-world-20161115-gsq9zd.html) 

Central Melbourne gets a tree change in readiness for hotter climate, ABC News, 17 
Nov, 2016 (http://www.abc.net.au/news/2016-11-17/melbourne-gets-a-tree-change-in-
readiness-for-a-hotter-climate/8035270) 

Our future forest, Melbourne Magazine, Feb 2017 
(http://magazine.melbourne.vic.gov.au/city-news/our-future-forest/) 

!
9.(Additional(Information(
a)!Validation!of!the!Impact!(indicative'maximum'of'6'references)'
b)!People!(researchers,!institutions)!
i.!Staff!
ii.!Others!(including'research'students,'endKusers'or'beneficiaries'of'the'research)'
c)!Research!and!Investment!Income!
!
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(
NESP(Case(Study(Template!

1.(Research(hub:(
Clean Air and Urban Landscapes Hub 

2.(Project(number(and(title:(
Project 4: Urban Greening for Liveability and Biodiversity 

3.(Title(of(Case(Study:(
Making greening happen in consolidating cities – case study of metropolitan analysis'

4.(Context/Problem(Statement:(
Urban green spaces contribute to a range of ecosystem services such as ameliorating 
the urban heat island effect, reducing peaks in stormwater runoff, absorbing air 
pollution, providing habitats for biodiversity. In addition, they generate economic 
benefits through reduced energy costs for heating and cooling and contribute to mental 
and physical health outcomes through increased activity levels. Yet urban green space, 
and especially urban tree cover are threatened by the increasing growth and 
densification of Australian cities. In order to support policies promoting urban tree cover, 
practical techniques for monitoring changes in urban tree cover are required. 

!
5.(Summary(of(the(Case(Study(Impact!(indicative'maximum'100'words)'

The ‘Making greening happen in consolidating cities’ project is developing a technique 
for monitoring changes in urban tree cover in Australian cities using high resolution 
digital aerial photography. Thie technique can be readily used by stakeholders at all 
levels of government and in the private sector. These techniques are a vital component 
in promoting policies and practice that support maintaining and increasing urban tree 
cover in the face of urban growth and densification. 

6.(Details(of(the(Impact!(indicative'maximum'500'words)'

While this research is ongoing, it has generated significant interest at local, state and 
federal government levels due to the clear implications for a variety of policy sectors, 
including land-use planning, open space and urban forest management, and the 
liveable cities agenda. We have been invited to presented work in progress to several 
forums, including: A National forum on urban greening hosted by the federal Cities Unit; 
Forum with the ACT government; and Presentations to NSW Office of Environment and 
Heritage, Victorian Department of Environment, Land, Water and Planning, and 
Resilient Melbourne.  

!
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7.(Research(Underpinning(Impact!(indicative'maximum'250'words)'

As part of the Clean Air and Urban Landscapes Hub we are exploring time-series 
quantification of urban greenness by green space characteristics and land-use 
variables.  Our case study examines the entire Perth metropolitan region; however our 
methods could be applied to other major cities across Australia. We utilise high 
resolution digital aerial photography generated as part of CSIRO’s Urban Monitor 
Program in conjunction with GIS-based vector analyses for monitoring the extent and 
distribution of green space in the context of planning relevant criteria for the Perth and 
Peel region (see figure 1). 

Urban greenery is broken down into three major classifications of grass, shrubs and 
tree canopy, the stock of tree canopy is then further broken down into low, medium and 
high height classifications. The distribution of greenery is broken down into major land 
use classifications to further evaluate the impact of land use on urban greenery (see 
figure 2). The results of the study indicate that for urban expansion and more recent 
intensification is coming at a cost, reducing urban canopy cover. However, Perth’s 
historic core demonstrates that a balance between density and greenery is possible.   

The next phase of the research will focus on developing key indicators to assess urban 
greening and land-use with a focus on evaluating built form and landscape change over 
time and on guiding policy and regulatory reform (see examples in figure 3). 

 

 
Figure 1: Example maps of urban green cover 
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This case study template is adapted from the Australian Technology Network of Universities (ATN) 
and Group of Eight (Go8) universities’ Excellence in Innovation for Australia Research Impact 

 
Figure 2: Example maps of land-use categories with green cover characteristics 

 

 
Figure 3: Example benchmarking indicators 

'
8.(Research(Outputs(from(Research(Underpinning(Impact!
!

9.(Additional(Information(
a)!Validation!of!the!Impact!(indicative'maximum'of'6'references)'
b)!People!(researchers,!institutions)!
i.!Staff!
ii.!Others!(including'research'students,'endKusers'or'beneficiaries'of'the'research)'
c)!Research!and!Investment!Income!

!
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template, which aimed to identify and demonstrate the contribution that high quality research had 
made to the economic, social and cultural and environmental benefit of society.  More information 
about the template, and trial of the research impact case study approach can be found: 
<http://www.atn.edu.au/Documents/Publications/Reports/2012/ATN-Go8-Report-web.pdf> , with 
the template available at: <https://go8.edu.au/sites/default/files/docs/eia-research-impact-
template.pdf> [accessed 14 May 2015].  
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( (
NESP(Case(Study(Template!

1.(Research(hub:(
Clean Air and Urban Landscapes Hub 

2.(Project(number(and(title:(
Project 5: The Shared Urban Habitat!

3.(Title(of(Case(Study:(
Upper Stony Creek Transformation Project 

4.(Context/Problem(Statement:(
The Upper Stony Creek Transformation Project is an award-winning urban-greening initiative 
that aims to restore Stony Creek from a concrete channel to a natural greenspace. CAUL 
researchers across multiple projects are undertaking research that will help to guide the 
restoration work and evaluate the impact on air quality, biodiversity and the health and 
wellbeing of local residents. This Case Study focuses on the work of Project 5. 

'
Figure 1. The Upper Stony Creek concrete drainage will be restored to a natural 
channel as part of an urban-greening initiate (Photo: Luis Mata. see Figure 6 for 
design schematics) 

5.(Summary(of(the(Case(Study(Impact!'
This research has influenced the design and implementation of a major urban greening 
initiative, and will form the basis of a before-after-control-impact study to evaluate the 
benefits to biodiversity (including plants, insects, frogs, birds and mammals) resulting from 
this initiative.  
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6.(Details(of(the(Impact!'
This work is in its early stages and will continue through to 2018. The strength of this project 
lies in the use of a before-after-control-impact study design, the close collaboration with 
industry end-users (e.g. Brimbank City Council, City West Water, Greenfleet), and the 
involvement of CAUL researchers from multiple disciplines in the broader project.  

Impact for Project 5 at this stage primarily involves collecting pre-intervention field data that 
is being used both to guide the intervention works at Upper Stony Creek and to evaluate the 
resulting benefits to biodiversity.  

Example: “Recycled habitat” 

The Upper Stony Creek Transformation requires major earthworks to remove the existing 
concrete channel and create a new, natural creek channel. This will result in the loss of 
approximately 200 existing Eucalyptus trees that line the existing channel (Figure 2). After 
consultation with CAUL researchers at the CAUL All-Hub Meeting in February 2017, 
Brimbank City Council decided to retain up to 50 felled trees, which will now be re-installed 
as wildlife habitat after the major works have been completed. Many of these trees will be 
reinstated as “vertical habitat” – arborists will carve hollows and imperfections into the trunks 
to create artificial hollows and nesting sites for birds, mammals and insects. Other trunks 
and branches will be placed on the ground as coarse-woody debris, or chained into the 
stream channel to provide structural aquatic habitat. CAUL researchers are providing 
guidance on the placement of these recycled habitats, the creation of artificial hollows and 
their likely recolonisation by native wildlife.  

 

!

Figure 2. Trees that will be removed during the Upper Stony Creek Transformation. 
Many will now be reinstated as ‘recycled habitat’ (Photo: Pia Lentini) 

7.(Research(Underpinning(Impact!'
This project takes a before-after-control-impact approach. Biodiversity surveys are being 
undertaken at Upper Stony Creek, where the impact will occur, and at the neighbouring 
Jones Creek – a similar site that will remain a concrete channel. (Figure 3)  At both sites, 
surveys will be completed before and after the restoration works, and changes in biodiversity 
measured.  
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Figure 3. Map of biodiversity survey sites, showing Upper Stony Creek (red) and 
Jones Creek (purple).  

 

The first round of biodiversity surveys (the “before” component) was completed in early 2017 
at both the Upper Stony Creek and Jones Creek sites. Over several weeks, CAUL 
researchers surveyed bats, birds, frogs, plants and pollinating insects to determine baseline 
measures of biodiversity at the two sites.  

Bats – over 17 nights of surveys, at least 6 species of insectivorous bats were found to use 
Stony and Jones Creeks to commute and forage, including Gould’s wattled bat. 

Insects – Researchers visited Stony and Jones Creek three times in early 2017 and 
inspected flowering plants to survey pollinating insects. We found native bees and hoverflies, 
native butterflies including the Grass Blue and the Painted Lady, as well as non-native 
European honeybees and White Cabbage butterflies (Figure 4). 

Birds –A range of urban bird species were detected at both sites, including the white-faced 
heron, willie wagtail, red wattlebird, white plumed honeyeater and superb fairy wren.  

Frogs – Over two nights of survey in November and December 2016, we found three 
species of native frogs, including pobblebonks and striped marsh frogs calling from inside 
the concrete channel of Stony Creek. 
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Figure 4. Native bee detected at Upper Stony Creek (Photo: Luis Mata) 

 
Figure 5. Pobblebonk (Limnodynastes dumerilii) found at Upper Stony Creek (Photo: 
Kirsten Parris) 

!
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8.(Research(Outputs(from(Research(Underpinning(Impact!!
The first field season has just been completed, and works to redevelop Upper Stony Creek 
will begin in mid-2017.  As the research is still ongoing, no formal publications have been 
completed. However research impact has been demonstrated in the form of advice and 
guidance to the consortium of partners undertaking the redevelopment, and community 
interest/public engagement in the research works.    

!
9.(Additional(Information(

Hub researchers involved in the biodiversity component of this project 

Nicholas Williams, Kirsten Parris, Caragh Threlfall, Kylie Soanes, Luis Mata, Pia Lentini, 
Jess Baumann, Ashley Olson. 

Cross-project collaboration 

This project exemplifies an interdisciplinary approach, with CAUL researchers from Projects 
1 and 3 collecting concurrent data on air quality and the health and wellbeing of local 
residents.  

Research end-users 

The consortium of partners involved in the Upper Stony Creek Transformation Project 

Includes Brimbank City Council, Melbourne Water, City West Water, The Department of 
Environment, Land, Water and Planning, Places Victoria, Greenfleet. 
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!
Figure!6.!Concept!design!of!Upper!Stony!Creek!Transformation!Project!(Melbourne!Water).!

This case study template is adapted from the Australian Technology Network of Universities (ATN) 
and Group of Eight (Go8) universities’ Excellence in Innovation for Australia Research Impact 
template, which aimed to identify and demonstrate the contribution that high quality research had 
made to the economic, social and cultural and environmental benefit of society.  More information 
about the template, and trial of the research impact case study approach can be found: 
<http://www.atn.edu.au/Documents/Publications/Reports/2012/ATN-Go8-Report-web.pdf> , with 
the template available at: <https://go8.edu.au/sites/default/files/docs/eia-research-impact-
template.pdf> [accessed 14 May 2015].   
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(
NESP(Case(Study(Template!

1.(Research(hub:(
Clean Air and Urban Landscapes Hub 

2.(Project(number(and(title:(
Indigenous Engagement and Participation Strategy 

3.(Title(of(Case(Study:(
IEPS Categories Assessment Framework 

!
4.(Context/Problem(Statement:(
&

The Clean Air and Urban Landscapes (CAUL) Hub is committed to exploring 
Indigenous perspectives of environmental quality in cities through its Indigenous 
Engagement and Participation Strategy. However the scope for genuine collaboration or 
innovative two way knowledge sharing was either very narrow or quite broad for much 
of CAUL’s principal research themes and projects. There was also a limited range of 
experience working with Indigenous knowledge and communities in an urban context 
within CAUL’s research group. Maximising Indigenous Engagement and Participation 
requires a careful consideration of these different potentials and provision of appropriate 
levels of resources, staffing and training for each project.  

This context led to the development of the IEPS Categories Assessment Framework by 
the CAUL Hub in collaboration with other NESP Hubs. 

!
5.(Summary(of(the(Case(Study(Impact!(indicative'maximum'100'words)'
&

The Clean Air and Urban Landscapes Hub Categories Assessment Framework is a 
method for maximising Indigenous Engagement and Participation in Hub research. 
Each research project is assessed as one of three categories, with corresponding 
obligations for each category. The Categories Assessment Framework for an urban 
context was prepared by the  Clean Air and Urban Landscapes Hub in collaboration 
with the Tropical Water Quality NESP Hub using an existing approach developed for 
Northern Australia and has been applied to the current version of the CAUL Hub 
research plan. This has contributed to the employment of Indigenous researchers on a 
number of CAUL Hub research projects, benefiting both researchers and Indigenous 
communities and far greater project scope in Research Plan V3. 

!
6.(Details(of(the(Impact!(indicative'maximum'500'words)'
&

The'IEPS Categories Assessment Framework was'developed'by'Stan'Lui,'former'Chair'of'
the'CAUL Hub Indigenous Advisory Group and Cathy Oke, CAUL Hub Knowledge 
Broker.  

The work was based both on previous work undertaken by the Tropical Water Quality 
Hub and on consultations held with Indigenous and non-Indigenous researchers in 



 
 

June 2017 Clean Air and Urban Landscapes Hub Annual Progress Report # 2 Page 53 of 54 

Melbourne in October 2015. It was then reviewed by the CAUL Hub Indigenous 
Advisory Group at its first meeting on 17 March 2016. 

The  IEPS Categories Assessment Framework was presented to CAUL Hub 
researchers at a number of training sessions throughout 2016, including at an Early 
Career Researcher Meeting on 17–18 May 2016 (which also included other Indigenous 
research training such as an Indigenous perspectives of the urban environment walking 
tour of Melbourne), and incorporated into the third version of the CAUL Hub research 
plan of November 2016.  

The IEPS Categories Assessment Framework is of benefit to CAUL Hub researchers 
and Indigenous Australian stakeholders. Application of the IEPS Categories 
Assessment Framework helped to identify high-participation projects such as the role of 
Indigenous Australian seasonal knowledge in understanding air quality, and Indigenous 
Australian perspectives on urban sustainability. Indigenous Australian researchers have 
been employed on both of these projects. This provides a benefit to both the quality of 
the research and the engagement of Indigenous Australian communities.  

These research projects are still at an early stage. The full benefits of the IEPS 
Categories Assessment Framework and indicators of these benefits will emerge as the 
research projects develop.'

!
7.(Research(Underpinning(Impact!(indicative'maximum'250'words)'

&

Under'the'IEPS Categories Assessment Framework, all research projects are assessed 
by project leaders, in consultation with the Hub leader and Hub Knowledge Broker, as 
falling in one of three categories.  

• Category One projects are anticipated to be undertaken with direct 
collaboration with an Indigenous community, organisation, group or individual. 
They will provide opportunities for Indigenous engagement, employment or 
skills. 

• Category Two projects have a field component relevant to, but without direct 
collaboration with Indigenous communities. They will explore opportunities for 
Indigenous engagement, employment or skills. 

• Category Three projects are laboratory or desktop based without direct 
collaboration with Indigenous communities. 

Category One and Two projects will clearly identify how the research will be of benefit to 
Indigenous Australian communities. All projects will develop a co-managed process for 
the generated knowledge, data and research results to be effectively shared, presented 
and communicated with Indigenous Australian communities.  

Project leaders of Category One and Two projects are expected to obtain necessary 
training in cultural competency, ensure researchers follow appropriate Indigenous 
Engagement protocols, provide appropriate academic and cultural support for 
Indigenous Australian researchers employed on the projects and maintain relationships 
with Indigenous Communities through the life of the project.  

'
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This case study template is adapted from the Australian Technology Network of Universities (ATN) 
and Group of Eight (Go8) universities’ Excellence in Innovation for Australia Research Impact 
template, which aimed to identify and demonstrate the contribution that high quality research had 
made to the economic, social and cultural and environmental benefit of society.  More information 
about the template, and trial of the research impact case study approach can be found: 
<http://www.atn.edu.au/Documents/Publications/Reports/2012/ATN-Go8-Report-web.pdf> , with 
the template available at: <https://go8.edu.au/sites/default/files/docs/eia-research-impact-
template.pdf> [accessed 14 May 2015].  

8.(Research(Outputs(from(Research(Underpinning(Impact!!
(maximum&of&six&references)&
&

The'IEPS Categories Assessment Framework has not been published in the academic 
literature. 

 

The'IEPS Categories Assessment Framework is described in further detail in the CAUL 
Hub Research Plan and Indigenous Engagement and Participation Strategy, both of 
which are available on the CAUL Hub website. 

 

The'IEPS Categories Assessment Framework was presented publicly by CAUL Hub 
Knowledge Broker Cathy Oke and CAUL Hub Indigenous Advisory Group Co-chair 
Maddison Miller at the International Association for Public Participation Australasia 
Conference (https://www.iap2conference.com.au/Home) in Adelaide, October 17–19.  

!
9.(Additional(Information(
a)!Validation!of!the!Impact!(indicative'maximum'of'6'references)'
b)!People!(researchers,!institutions)!
i.!Staff!

CAUL Hub Knowledge Broker Cathy Oke has had primary carriage of the development 
and implementation of the IEPS Categories Assessment Framework, under the 
guidance of the Indigenous Advisory Group. 

All CAUL Hub research projects have been assessed under the IEPS Categories 
Assessment Framework, so all CAUL Hub project leaders have been end users. In 
particular, Clare Murphy (Western Air-Shed and Particulate Study for Sydney), Jago 
Dodson (Improved Urban Systems for Liveability) and Kirsten Parris (Shared Urban 
Habitat) have assessed sub-projects as Category One. Lauren Arabena has been 
employed as an Indigenous Research Associate on the Improved Urban Systems for 
Liveability. Research project intern Stephanie Beaupark on the Western Air-Shed and 
Particulate Study for Sydney research project. 

!
ii.!Others!(including'research'students,'endKusers'or'beneficiaries'of'the'research)'

As described above, the IEPS Categories Assessment Framework is primarily for 
internal Hub use so CAUL Hub project leaders have been end users. 

The CAUL Hub Indigenous Advisory Group have had oversight of the development of 
the IEPS Categories Assessment Framework, especially Stan Lui as former chair and 
Maddison Miller and Jaon Barrow as current co-chairs.  

c)!Research!and!Investment!Income!




