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For many, living in one of Australia’s vibrant cities offers a
rewarding lifestyle. But urbanisation can come at a cost to
our wellbeing and to the plants and animals that also call
our cities home.
In this edition, we explore the case for greener density, the
liveability of regional cities, novel conservation solutions
and more. By improving the sustainability and liveability of
our urban environments we can create better cities for all.
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ABOUT US
		
The
Clean Air and Urban Landscapes (CAUL) Hub
undertakes research that will make real improvements to
the environmental quality of Australian cities.
Our expertise covers air quality, urban ecology, urban
planning, urban design, public health and green
infrastructure.
The hub is a consortium of four universities: the University
of Melbourne, RMIT University, the University of
Wollongong and the University of Western Australia.
We are funded under the Australian Government’s
National Environmental Science Program.
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Leader’s Letter
Associate Professor Kirsten Parris, CAUL Hub Leader

Brisbane – Lush sub-tropical vegetation; balmy evenings
with the scent of frangipani flowers; the diverse and vigorous
bird life (dawn chorus at 4.30 am, anyone?); and some
excellent tofu dishes at Japanese-inspired restaurants.
Canberra – Crisp, clean air; walkable neighbourhoods;
leafy street trees; sunshine and cycle paths; low traffic
volumes and low levels of anthropogenic noise.
If you put all these together, a pattern emerges: I enjoy
spending time in cities that have natural features, significant
vegetation cover and native biodiversity; I relish a pleasant
climate and clean air; I enjoy active transport and dislike
traffic. I am also quite particular about the food resources for
which I will forage.

Welcome to the Better Cities issue of Urban Beat! Over
the last five years, the CAUL Hub’s research and outreach
activities have focused on the central question of how to
make cities better for people and for the other species with
which we share our urban spaces.
Better cities have cleaner air (both outdoors and indoors),
greener and more biodiverse urban landscapes, and –
through better planning and design – improved access to
all the amenities and resources required for a healthy and
meaningful life. As Australian cities continue to expand in
population and geographic extent, these principles are more
important than ever.
I’ve had the opportunity to visit several Australian cities in
recent weeks, and along with the wonderful people, these
were the stand-out features of each location:
Perth – The beautiful Swan River; the amazing Kings Park;
the cool, leafy campus of UWA; and the righteous motorbike
frog, seemingly at home in the suburban landscape. I also
found several hipster cafés that served a fine soy latte and
some delicious gluten-free, vegan fare.

A soy latte Kirsten enjoyed at a hipster café in Femantle, Western
Australia

Access to these features is what makes cities not just liveable,
but enjoyable places to be. This issue of Urban Beat explores
how we can make our cities better, through stories that
highlight the hub’s research on balancing urban density with
urban greening; indicators of liveability in regional cities;
mapping noise and its impact on human health in Melbourne,
Sydney and Perth; and practical actions for biodiversity
conservation in our urban environments. We also hear from
six researchers from the CAUL Hub about what actions we can
take to improve our cities.
As we move into 2020 and the last year of research for
our hub, we will be focused on finalising our projects and
synthesising our findings. We will be creating a range of
communication and outreach products that tell the stories
of CAUL. These will be tailored to suit the diversity of our
stakeholders across government, Indigenous communities,
the private sector and the general urban-dwelling public.
We will also be going back on the road for our final round
of stakeholder-engagement meetings in Melbourne, Perth,
Canberra and Sydney. I look forward to seeing you there!

The Swan River, captured on Kirsten’s recent trip to Perth, Western
Australia

k.parris@unimelb.edu.au
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Predicting greener density
The case for compact cities is complex. Denser cities offer
advantages of greater housing availability and affordability,
proximity to transport networks and more social interaction.
But denser cities often come at an environmental cost. The
role of urban vegetation is an important one. Increased
greening can provide cooling benefits, act as a protective
buffer from noise and air pollution and encourage greater
physical activity and wellbeing.
So how can we strike a balance between density and
greenery? As part of the Making greening happen in
consolidating cities project, researchers are investigating
methods to inform greener outcomes in urban planning.

Perth was used as a case study for the research. There, the
push to limit the city’s urban sprawl is contentious. With
visions for its population to grow to 3.5 million by 2050, there
is more pressure for higher density housing than ever.
“We tested the model in an area of Perth where a new
planning scheme allowing denser urban development has
been approved by the state government,” says Bryan.
“Our model allowed us to predict the impact of the proposed
development on forest cover in 30 years from now and
compare it to alternative scenarios – such as how the area
would look if it were just business as usual.”
Bryan hopes this type of modelling will help to inform future
planning schemes.
“Planners need to deliver designs that are sustainable,
multifunctional and meet diverse needs,” says Bryan.
“Having the evidence to assess the potential trade-off
between development and tree coverage can help to inform
public discussion and also plan for ways to mitigate the loss of
more urban vegetation.”

Aerial view of suburbs surrounding Perth CBD

“What we’re looking at is how we can predict the impact of
different development scenarios on urban forest cover,” says
geographer and Senior Lecturer at the University of Western
Australia Dr Bryan Boruff.
“That would be a powerful tool for planners and help to
inform public debate.”
In partnership with CSIRO, Victorian and New South Wales
state governments, CAUL Hub researchers at the University
of Western Australia and RMIT have developed and tested
a model that can predict changes in forest cover associated
with different socio-economic and urban-development
scenarios.
“Vegetation cover in cities is strongly influenced by the built
form, such as street layouts and building-to-lot ratios, as well
as a range of policy-related factors,” explains Bryan.
“However, in order to understand the impact of a proposed
development on urban forest cover, we also need to account
for socio-economic, cultural and demographic influences. For
example, wealthier neighbourhoods tend to be associated
with high levels of forest cover.
The city centre of Perth, Western Australia, at dusk

“To combine all these factors into a single model, we have
embraced the world of machine learning, ironically using a
technique called random forests. The random forests analysis
produces a decision tree or tree-like flowchart. Each branch
represents the percentage of tree canopy we would expect
given a set of built-environment and socio-economic criteria.”

For more information, visit: nespurban.edu.au/research-projects/urbansystems/. A research paper describing this work will be published on the
CAUL Hub website later this year.

bryan.boruff@uwa.edu.au

Urban Beat Issue 11 - 3

Supporting and
understanding liveability in
regional Australia
Located on the southern bank of the Murray River and a
short distance from the South Australian border, Mildura is a
bustling regional city that continues to attract new residents.
In fact, it’s one of the few remote areas in Victoria expected to
experience population growth in the next 10 years.
So, how can government continue to sustain growth in
Mildura without compromising the needs of the community?
Dr Melanie Davern, Co-Director of the Healthy Liveable Cities
Group at RMIT University, says planning for Mildura’s future
requires a better understanding of its liveability now.
“Liveable neighbourhoods are safe, attractive, socially
inclusive and environmentally sustainable,” explains Melanie.
“They have access to affordable housing, employment,
education and everyday facilities all within easy, carless
reach.”
“By understanding the strengths and challenges of a town’s
current liveability, we can better inform policies and planning
that promote public health and wellbeing for all members of
the community.”
In 2017, the Healthy Liveable Cities Group released the
award-winning Creating Liveable Cities in Australia report
that reviewed government urban-planning policies in Sydney,
Melbourne, Brisbane and Perth. This became the first
‘baseline’ measure of liveability in Australia’s capital cities.
“The liveability of our cities is a common objective among all
levels of government,” explains Melanie.
“But we lack consistent measures that can be used to
benchmark and monitor progress towards the development of
healthy, liveable cities.”
“Even more importantly, our research program is now
investigating what liveability means in regional Australia and
measuring this across a range of regional cities and towns.”
More than 80 percent of Australians live in capital cities. But
as our population grows, Melanie says it’s important to pay
more attention to the liveability of regional cities for the

‘Murray River Panorama’ by Steve Collis (cropped), available at bit.
ly/2NEiMx6, licenced under CC BY 2.0. Full terms: creativecommons.
org/licenses/by/2.0/au/

benefit of locals and to ease the big-city squeeze.
In partnership with local and state governments, researchers
are identifying and analysing spatial indicators of liveability for
individual neighbourhoods.
In a recent Liveability Assessment completed for Mildura,
the research focused on 14 indicators that included housing
affordability, transport, public open space, education,
employment and access to services, especially services for its
ageing residents.
Socio-Economic Index for Areas
(SEIFA)

Access to Alcohol

Access to Food

Access to Public Open Space

Access to Services of Daily Living

Access to Services for Older People

Access to General Practitioners

Early Childhood Development

Education

Employment

Family Violence

Housing affordability

Transport

Walkability

The 14 different liveability indicators chosen for Mildura

So, how did Mildura fare? Researchers found the central
area of Mildura has very good liveability with easy access to
transport, shops, schools, kindergartens, GPs and open space.
However, Mildura’s ongoing liveability is threatened by the
growing distance between its outer neighbourhoods and
these important services.
“Regional cities have the opportunity to avoid the same
mistakes as many sprawling Australian capital cities,” says
Melanie.
“Planning for denser housing near existing services and
facilities – such as public transport and shops – is essential to
the liveability and health of residents over time.”
Liveability indicators for Australia’s largest 21 cities will be
made available through the launch of RMIT’s Australian Urban
Observatory next year.
To sign up for more information about the Australian Urban
Observatory, register your interest here: bit.ly/UrbanObservatory.
Access the Creating Liveable Cities in Australia report here: bit.
ly/2JPNCAC

melanie.davern@rmit.edu.au
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Turn it down: mapping noise
in our cities
We live in a noisy world, where the constant buzz of traffic,
construction, technology and chatter have become an
unfortunate fact of city life.
For some, it’s just the white noise of our modern lifestyles. But
chronic exposure to noise pollution can be harmful. According
to the World Health Organization, traffic noise costs at least
one million healthy life years in the western part of Europe.
Environmental noise has been linked to sleep disturbance,
tinnitus, mental health issues, cardiovascular disease and
cognitive impairment. With rapid urbanisation, the growing
concerns around noise pollution are enough to make anyone
listen up.

The maps will estimate daily exposure to noise from traffic
across the Perth, Melbourne and Sydney metropolitan areas.
Researchers are using a model called the Common NOise
aSSessment methOdS (CNOSSOS-EU) developed by the
European Commission.
“The method can handle detailed inputs that allow us to
account for both the reflection and diffraction of sound,” says
Jane.
“For each location, we need to look at the surrounding
buildings and barriers, the air temperature and wind direction,
different types of land cover and surface heights, road
networks and vehicle types.”

An example of a model of traffic-noise exposure in the Greater
Melbourne area (2011). Image source: ‘A statistical downscaling
approach for generating high spatial resolution health risk maps:
a case study of road noise and ischemic heart disease mortality
in Melbourne, Australia’ by Ivan C. Hanigan, Timothy B. Chaston,
Ben Hinze, Martine Dennekamp, Bin Jalaludin, Yohannes Kinfu and
Geoffrey G. Morgan, available at doi.org/10.1186/s12942-019-0184-x,
licenced under CC BY 4.0. Full terms at creativecommons.org/licenses/
by/4.0/

The maps could be used to inform quieter cities through
city planning, noise-management strategies and improved
building design.
Construction noise is one source of noise pollution. Photo by Rubens
Nguyen on Unsplash

To support the case for quieter cities, the CAUL Hub, in
partnership with Australian Catholic University and the
Centre for Air pollution, energy and health Research (CAR), is
developing noise maps for several Australian cities.
“Despite the link between noise pollution and wellbeing,
noise is a neglected area of health research,” explains
environmental epidemiologist from the University of Western
Australia, Professor Jane Heyworth.
“It’s also a challenging area of research. Noise is defined as
unwanted sound and often interferes with our daily activities.
But it’s subjective – what’s music to one person, is disruptive
to another.”
“By measuring the level of noise across our cities we can
better understand its impact on public health and wellbeing.”

“There are a number of existing ways to combat excessive
noise, such as transport barriers, better insulation and electric
vehicles,” says Jane.
“These maps can help planners better pinpoint when they
need to employ these strategies or where development
should be avoided altogether, especially for vulnerable
groups such as children.”
“This work also complements the CAUL Hub’s broader
research on air pollution. Noise and air pollution often
go hand in hand and it can be difficult to disentangle the
effects of each of these on health and wellbeing. Supporting
strategies that reduce both pollutants will help us breathe and
hear easier.”
An update on the urban noise research will be made available on the
CAUL Hub website next year: nespurban.edu.au/research-projects/
air-quality/.

jane.heyworth@uwa.edu.au
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Biodiversity conservation in
the city: a national catalogue
In one of Melbourne’s most coveted inner-city suburbs, a once
neglected drainage ditch has been transformed into a series
of connected wetlands.
In 2012, the Friends of Westgate Park – a passionate
community group – saw an opportunity to convert a rubbishfilled drain along the boundary of the park in Port Melbourne.
But it was no easy task. The community group went through
an arduous approvals process, including lobbying state
politicians to pass a bill to transfer the park’s ownership.
Several years later and after countless hours of hard work
by volunteers, the wetlands are now enjoyed by people and
wildlife alike.

Community programs were also popular and often targeted
at schools or home owners to encourage biodiversity
conservation.
“We also wanted to better understand some of the barriers
and enablers of conservation,” says Caragh.
“The fight to gain support for these types of actions and
a lack of capacity and resources were some of the most
common challenges.”
“To overcome these barriers, we heard examples of people
celebrating small wins, developing strong partnerships and
sharing knowledge among like-minded organisations.”
Importantly, the researchers also asked about the involvement
of Indigenous perspectives in local initiatives. The second part
of the report, developed by independent Indigenous agency
INDIGI LAB, outlines recommendations for future Indigenous
engagement.
“Our cities are on Indigenous land, so Indigenous
perspectives and knowledge should be a central part of the
conversation around urban biodiversity,” says Caragh.
“Some of the recommendations include consulting
Indigenous people as key stakeholders at the beginning
stages of any project and improving collaboration through
networks that bring together both Indigenous and nonIndigenous biodiversity experts.”

The recreated biodiverse park and wetlands. Credit: Westgate
Biodiversity Bili Nursery and Landcare

The project is one of many case studies captured in a new
CAUL Hub report that explores how Australian cities are
implementing novel solutions to conserve urban biodiversity.
As lead author of the report Dr Caragh Threlfall explains,
the national inventory of local actions is the first of its kind in
Australia.
“There is limited guidance for land managers about
biodiversity conservation in cities,” says Caragh.
“Still, across Australia, government, non-government
organisations and community groups are increasingly taking
part in activities designed to bring nature back into urban
areas.”
“We wanted to capture these activities to better understand
the challenges and opportunities associated with them and
hopefully inspire further action.”
Based on interviews with land managers, conservation
organisations and community groups, researchers from the
University of Melbourne, RMIT, the University of Western
Australia and the University of Sydney evaluated the types of
biodiversity conservation actions.
The most popular was planting and bush restoration to
improve habitat or enhance existing habitat, such as reusing
hollow trees to allow animals to nest and breed.

Planting is a popular type of biodiversity conservation. Photo by Anna
Earl on Unsplash
Read a summary of the report, Conservation of urban biodiversity: a
national summary of local actions here: bit.ly/localactions-summary.
Read Part II here: bit.ly/2qELxkd.

caragh.threlfall@unimelb.edu.au
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CAUL Hub events

WA frog scientists

Three-Category Approach Toolkit
For thousands of years, Indigenous knowledge systems have
formed and shaped Australia’s environment. To make cities
better for people and biodiversity we need two-way sharing
between Indigenous experts and non-Indigenous researchers
and practitioners.
Created by Indigenous researchers, communicators and
designers, the new Three-Category Approach Toolkit supports
cross-cultural work through a workbook and workshop. It
guides non-Indigenous researchers and practitioners through
three categories: communicate, collaborate and co-design.

What’s that sound? If you live in Western Australia, you might
be familiar with the distinctive call of the motorbike frog.
As the name suggests, this frog sounds like a motorbike
changing gears. In October, a keen group of citizen scientists
became attuned to their sounds as part of a CAUL-Hub
workshop promoting frog conservation in Australian cities.
During the workshops, participants learnt how to conduct
field surveys using the CAUL Urban Wildlife app, before
putting their newfound skills to the test during a practice frog
survey.

Category 3 projects
communicate outcomes

Category 2 projects
collaborate on the work
and communicate the
outcomes

Category 1 projects
co-design the plan,
collaborate on the work
and communicate the
outcomes

The launch and first workshop of the Toolkit will be hosted in
Melbourne on Thursday, 21 November. This will be followed
by workshops in Canberra, Wollongong and Perth.
During the workshops, people will be introduced to each
category of the three-stepped approach, learn how to
implement the category relevant to their project and measure
and reflect on the results.

Citizen scientists taking part in a field survey of motorbike frogs. Image:
Jasmin Hartel

The app is open to users from all states and territories and
allows people to monitor and conserve native wildlife in
Australian cities. It includes four modules on: bell frogs
(including WA’s own motorbike frog), flying-foxes, beneficial
insects and possums and gliders.

A motorbike frog in a WA backyard. Image: Kirsten Parris

The workbook was produced by Jirra Harvey at Kalinya Communications,
with illustrations by Dixon Patten, Bayila Creative. The circles represent
community and the ripple effect our decisions create.
To register for a workshop, visit: nespurban.edu.au/3-categoryworkbook/. If you would like to attend the launch, please email your
interest to: briena.barrett@unimelb.edu.au.

Having as many eyes as possible reporting where motorbike
frogs occur helps researchers better understand the places
and conditions that allow frogs to thrive. Equally, knowing
where people don’t find bell frogs is important for informing
management strategies.
The CAUL Urban Wildlife app is available to download
for free on Google Play and the Apple Store.
For more information, visit: nespurban.edu.au/
platforms/caul-urban-wildlife-app/
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How can we improve our
cities?
From guiding policy to influencing regulatory reform, the
CAUL Hub’s research is making a real impact. But how can you
do your part to improve our cities? Here, six CAUL researchers
reflect on their research and how you can contribute to our
mission.

DR LUIS MATA

Creating homes for all living beings

“A key component of improving
our cities is recognising that we’re
hoping to improve them for all living
beings not just people. Let’s actively
seek then to provide food and
habitat resources for the non-human
species that share the city with us!
One excellent and easy way to do so
is to plant indigenous plants in our
gardens. In general, plants support a
wide array of associated biodiversity
and our research shows that
indigenous grasses, shrubs and trees
are particularly good at attracting
indigenous bees, butterflies, beetles
and other bugs.”

DR HUGH FOREHEAD
“Anything that we can do to reduce
traffic pollution will improve the
health of a city. We can cut the
number of cars on the roads by
using public transport and walking
or cycling wherever possible. If you
have to drive, then use eco-driving
practices to minimise your emissions.
For your next vehicle, prioritise
emissions performance, consider car
sharing, or buy an electric or hybrid
vehicle.”

PROF KATHRYN WILLIAMS
Nature as a mood enhancer

“Urban nature can provide many
benefits. Our research helps
identify how different kinds of urban
greening – for example, parks, street
trees and green or living roofs – can
promote positive psychological
outcomes. Individually, taking time
to notice nature in our cities can
boost our mood, concentration and
perhaps even creativity. Collectively,
we can improve wellbeing of urban
communities by supporting planning
decisions that ensure nearby, high
quality, accessible green spaces for
all.”

DR NIGEL GOODMAN & PROF ANNE STEINEMANN
“Just as outdoor air pollution can be
harmful, indoor air can also contain
harmful pollutants. Our research
helps to create healthier indoor
environments. We found that 33%
of Australians experience health
problems, such as asthma attacks,
from exposure to fragranced
products, a major source of indoor
pollutants. By removing fragranced
products, such as air fresheners,
you can reduce concentrations
of pollutants by up to 96%.
Using fragrance-free rather than
fragranced laundry detergent can
also reduce emissions of potentially
hazardous pollutants from dryer
vents by up to 99.7%.”

Indoor air quality

Follow us
Stay up to date with news from the CAUL Hub, and hear first
when we release a report or publish an article.

		

Facebook/CAULHub

Combatting traffic pollution

DR JUDY BUSH

“We know urban green spaces are
essential for everyone’s wellbeing
– both humans and non-human
biodiversity. There are many
different types of green spaces in
cities – and many different models
for their governance, planning and
management. Opportunities to be
involved range from watering the
street tree outside your home during
dry, hot summers, to joining a friends
group or community garden group,
to participating in local government
environment reference groups and
citizen juries. My research investigates
new approaches to governance and
policies to support the creation and
retention of healthy, multifunctional
green spaces.”

Greening our cities
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