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Australia is one of the most urbanised countries in the
world, with around 90% of us living in urban areas. As our
population of city slickers continues to grow, how can we
use urban design today to build cities for the future?
In this edition, we explore how good design can help us
build up, not out; improve the air we breathe; incentivise
active transport; and influence the health and liveability of
Australian cities.
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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 by the Australian Government’s National
Environmental Science Program.
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Leader’s Letter
Associate Professor Joe Hurley, CAUL Hub Deputy Leader

Picture this: walking
through a windy,
treeless industrial
precinct devoid
of people and the
sounds of nature.
Now, contrast this
with that of a treelined boulevard
brimming with
activity from shared
public spaces and
birds in the branches
overhead. You will
intuitively connect to one of these settings over the other.
Why? Because good design matters.

way we think about cities as inherently within the natural
environment. During a trip to Europe last year, I investigated
the ways other cities are using design to balance built and
natural environments. Revitalised pocket parks in Paris
provide homes for wildlife and encourage residents to interact
with the outdoors. While Vauban – an environmentallyfriendly community in Germany – is a great example of how
sustainable urban living can work. Here, residents shun cars,
favouring cycle routes instead, and live in low-energy housing
nestled in greenery.

Welcome to the Design Matters edition of Urban Beat! At
the CAUL Hub, we believe urban design can help shape
better places, spaces and experiences in our cities. And good
design is enriched by research and evidence-based tools and
practice.
In cities around the world there is much to be inspired by.
Grand buildings, smart transport and streets that encourage
walking and cycling all help to shape functional and attractive
cities. But we still have a way to go to improve the ecological
and cultural successes of our urban areas.
We typically think of cities as concrete jungles, where we can
find little slices of nature in parks or rooftop gardens. But
cities as a whole are ecological places; they were built on and
continue to interact with natural environments. For example,
about 30% of Australia’s threatened species live in our urban
areas.
In Australia, cities are also Country – that is, they exist on
Indigenous land. As CAUL-Hub Researcher and Barkandji
woman Zena Cumpston highlighted at the City of
Melbourne’s recent Canopy Green Roof Forum, Aboriginal
people have been “nurturing and peacefully interacting with
our land longer than any other living continuous culture in the
world”.

Zena speaking at the City of Melbourne’s Canopy Green Roof Forum.
Read more about her talk later in this edition.

Recently London established itself as the world’s first National
Park City. The strategy that aims to make the city “greener,
healthier and wilder” is a powerful statement; flipping the

Medium-density housing in Vauban and (above) a pocket park in Paris.
Photos taken by Joe on his recent trip to Europe.

From protocols for biodiversity-sensitive urban design,
strategies to increase and evaluate green infrastructure and
Indigenous environmental practices, CAUL-Hub research is
helping cities connect people to nature and culture. This issue
of Urban Beat explores how green design can encourage
active transport and denser living; recommendations to
reduce our exposure to harmful air pollutants; and a new
platform mapping liveability in our major cities. We also hear
how Aboriginal perspectives can shape ambitious plans for
greener landscapes.
In our last year of research, we are focussed on drawing
together findings from projects across the entire scope of
the Hub. We look forward to sharing these findings with
you and working with our partners to get our research into
the hands of the people who need it most. With the help of
government, industry and the wider community we can shape
cities that are better places to live, for people and other
species.

joe.hurley@rmit.edu.au
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Is GOD the antidote to urban
sprawl?

vegetation and mature trees, use native plants where possible,
encourage biodiversity and be water-wise.
Before

Dr Cristina E. Ramalho and Dr Julian Bolleter, The University of
Western Australia

A home of your own with enough room to host a barbecue
and for the kids to roam. It’s a dream many still aspire to
despite our growing population and changing lifestyles.
But continuing this cherished aspiration can impact liveability.
Our city fringes are constantly expanding, putting a strain on
public services and local food supplies. Jobs are concentrated
in our cities, forcing many residents in the outer suburbs into
long commutes.
Designing compact cities can help combat urban sprawl.
Urban infill often sparks resistance – but, done well, can make
higher-density living easier for everyone.

After

To date, we have concentrated on creating communities
around public transport, a planning strategy known as TransitOriented Development (TOD). But this strategy follows an
inflexible, over-neat vision of cities that sits at odds with their
increasing complexity.
Instead, much of the constructed urban infill has been
achieved through the subdivision of suburban lots by “mum
and dad” investors looking to capitalise on larger blocks. This
type of infill doesn’t come with the benefits of considered
density – instead, it erodes urban forests and increases the
number of cars on local roads.
Our research advocates for a complementary approach
to TOD to increase density in suburban Australian cities
– Greenspace-Oriented Development (GOD). While TOD
correlates urban densification with public transport hubs,
GOD focuses urban densification around upgraded public
green spaces or parks that are relatively well served by public
transport. At its foundation, the GOD approach builds on
the well-recognised benefits of green spaces for health and
wellbeing.
Australian suburbs generally have a reasonable number of
parks. But many are underdesigned and underused. A large
expanse of mainly flat grass with a smattering of trees is ideal
for team sports, but there are other opportunities to be had.
We suggest redesigning parks so that they can deliver more
socio-ecological benefits to residents living in surrounding
medium-density urban precincts.
There are key aspects to consider in a park’s re-design. It is
important to consult with residents and stakeholders in order
to identify their preferences and needs. A multidisciplinary
approach should inform how different socio-ecological
benefits can be delivered. Finally, park design should be a
response to – and celebration of – its immediate biophysical,
social and cultural environment. Parks should provide cultural,
wellbeing, spiritual and ethical benefits and opportunities to
the wider community.
We should also seek to enhance the environmental benefits
of our parks. We need to retain and protect existing remnant

Park upgrades, before and after. Families living in nearby apartments
or units can use parks as urban backyards. Image by Dr Julian Bolleter.

Design is also important in the upgrade of local streets
connecting GOD parks to schools, transport hubs and shops.
These streets should be designed as shared zones promoting
active transport. They should also provide community facilities
such as small playgrounds, gardens and benches.
Medium-density urban precincts surrounding well-designed
public green spaces can offer residents many of the benefits
found in leafy suburbia. Public parks, but also communityfriendly streets, can promote social cohesion and a sense of
belonging, and can offer many positive interactions with urban
nature – and that’s much more than you’ll find on a quarter
acre block.

Parks can cater for active and passive recreation and social interaction.
Image by Robert Cameron. Images and edited content have been
extracted from ‘Greenspace-Oriented Development: Reconciling
Urban Density in Suburban Cities’, published by Springer. More
information: https://www.springer.com/gp/book/9783030296001.

cristina.ramalho@uwa.edu.au
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Beat the heat: how a new
platform is influencing cooler
cities
On a blistering summer day, many of us would opt for the
comfort of an air-conditioned car to get us from A to B. But if you
knew of a cooler and greener route to the same destination –
would it motivate you to walk or cycle instead?
Shadeways is a new digital platform responding to the public’s
need to enjoy active travel when the temperature spikes. The
technology maps the location of hot spots in urban areas,
allowing residents to avoid the worst of the heat.
“2019 was Australia’s hottest year on record and we know that
extreme heat can discourage people from walking or cycling,”
says lead researcher Associate Professor Marco Amati from the
RMIT Centre for Urban Research.
“Finding a shady route can make all the difference on a hot day.
Standing underneath a tree can lower the temperature by as
much as 10 degrees, compared to if you were standing in the full
sun.”

Shadeways maps the coolest routes from A to B. Image provided by
RMIT Centre for Urban Research.

As well as providing pathways for walking and cycling, the urban
heat maps can be used to improve design strategies to adapt
towards future hazardous climate conditions.
“The maps produced through Shadeways allow us to
automatically identify the features of a city that influence
temperature – for example the amount of concrete or asphalt,
trees or shrubs,” explains Marco.
“Using this information, planners can easily identify hot and cool
areas and prioritise tree planting to reduce heat.”
“Design at different scales and levels of detail that considers
greening and cooling will be a great boost for a city’s liveability
and the community’s overall wellbeing.”

Shadier routes can incentivise physical activity on a warm day. Photo by
Andrew Butt.

Shadeways integrates and uses freely available satellite heat
imagery and Google Street View images to identify the coolest
routes. It was designed for the City of Greater Bendigo, which
like other inland regional towns, is vulnerable to heat-related
illnesses.
“Shadeways is similar to navigation apps like Google Maps, only
instead of searching for the fastest route, we’re interested in the
coolest path,” says Marco.
“The platform helps active travellers understand how their route
can expose them to different temperatures and plan travel that
allows them to stay outside longer.”

While Shadeways is currently only available to Bendigo
residents, the concept has influenced similar projects. The City
of Melbourne’s Cool Routes project is using similar modelling
to gather data on hot spots. At the same time, a major property
developer has designed a shadeway as part of its new residential
development in outer Melbourne.
The research team now has plans to team up with councils in
Victoria, New South Wales and Queensland to develop a series
of new thermal indicators.
“We want to better understand the effects of heat at different
heights. For example, how an unshaded area might impact a
baby in a pram, compared to the parent pushing it,” says Marco.
“Having a range of different thermal indicators will help planners
and design professionals better pinpoint where cooling efforts
should be focussed.”
Stay up to date on the Shadeways project here: www.shadeways.net/.

marco.amati@rmit.edu.au
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Equity matters: creating
liveable communities across
our cities

The Australian Urban Observatory (AUO) was officially launched at
RMIT’s flagship event Engaging For Impact 2020 in February. Pictured
here is RMIT’s Professor Billie Giles-Corti, Melbourne Lord Mayor Sally
Capp, Infrastructure Victoria CEO Michel Masson, RMIT Associate
Deputy Vice Chancellor (Research Capability) Professor Swee Mak,
RMIT’s Dr Melanie Davern. Photo by Matthew Houston.

Melbourne is regularly named among the world’s most liveable cities.
But the aim of the Australian Urban Observatory is not to rank cities.
Photo by Weyne Yew on Unsplash.

Improving the liveability of Australian cities is an increasingly
important objective among all levels of government. But what
exactly makes a city liveable?
Researchers from RMIT University’s Healthy Liveable Cities Group
have been studying the topic of liveability since 2012. The group
measures liveability through eight indicators: walkability, social
infrastructure, public transport, food, alcohol, employment,
public open space and housing.

Global and national city rankings never fail to spark lively debates
about liveability, thanks to headlines such as “Vienna’s win leaves
Sydney and Melbourne in a spin” (The Guardian, 2019) and
“Melbourne is NOT the most liveable city in the world for the
second year running” (3AW, 2019).
The aim of the Observatory is not to rank cities, but to support
action to create equitable, healthy and liveable places. A
common pattern emerges across cities when you look at the
Observatory maps; the inner-city suburbs are shaded in green,
while the suburbs on the fringe are pink.

“These liveability indicators are also linked to the health and
wellbeing of Australians,” explains Co-Director Dr Melanie
Davern. “Where you are born, live, work and play can all have an
impact on your health.”
“Take physical activity as an example. Does the suburb you live
in have a grocery shop within walking distance or do you have to
use your car every time you run out of milk?”
In an Australian first, a new digital platform has transformed
complex data into easily understood liveability maps. The
Australian Urban Observatory highlights each liveability indicator,
as well an overall Liveability Index, across the country’s 21 largest
cities.
The simplicity of the data means that anyone from policymakers,
planners, developers, journalists and students can learn more
about liveability across Australia and in their own communities.
“What sets the Observatory apart is that it maps liveability across
cities, council areas, suburbs and neighbourhoods. This level of
detail can help encourage investment in the areas that need it
most.”
“Say for example a council wants to build a new park. They can
choose to look at their local neighbourhoods, see which ones
lack public open spaces and decide to invest there.”

The Australian Urban Observatory’s Liveability Index shows high levels of
liveability in Melbourne’s inner suburbs compared to its outer suburbs.

“Many of our city centres were built around a grid design and
they are well connected to everything. It’s when you move further
out that you start to see problems. People are forced to commute
long distances to work and they rely heavily on their car.”
“But the trouble is also that those inner-city areas, the well
serviced areas, are expensive and that’s unfair because not
everyone can live there and take advantage of a lifestyle that may
encourage better health.”
“So, I think we really need to start shaking things up. We need to
create liveable places for everyone, not just the lucky people.”
For more information and to use the Australian Urban Observatory,
visit: auo.org.au.

melanie.davern@rmit.edu.au
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A Clean Air Plan for Sydney
The bushfire crisis of the summer put the issue of urban air quality
firmly in the spotlight. Instead of a lazy beach holiday, many
Australians spent their summer checking air quality ratings and
reading up on ways to limit exposure to air pollution.
“The prolonged fires left millions of Australians, including those
in some of our major cities, breathing hazardous air for weeks
on end,” says Professor Clare Murphy from the School of Earth,
Atmospheric and Life Sciences at the University of Wollongong.
“The pollution levels were so high, that some cities experienced
levels similar to what you would see on the fire ground.”
Air quality is a topic that enters the public consciousness when
it is visibly poor. But when we aren’t in the midst of an extreme
event, it can be easy to become complacent.
“Air quality in Australia is a story of extremes,” explains Clare.
“We can have episodes of very poor air quality that are normally
associated with dust storms, heatwaves or intense bushfires like
we saw during the summer.”

Air quality captured in Sydney on December 10, 2019 during the
bushfire crisis.

Smoke pollution
Nothing beats cosying up around a roaring wood fire in the
winter. But it may surprise you to learn that wood heaters can be
bad for your health.
Pollution from wood smoke contains chemicals (such as
formaldehyde and ammonia) that are known human toxins. The
chemical makeup of smoke is very similar, regardless of whether it
comes from bushfires or household wood heaters.
During an air quality measurement study in Sydney’s west,
researchers compared the contribution of wood heating and
hazard reduction burning to smoke pollution in the city.
“We recorded the highest concentrations of PM2.5 when
controlled burns were active,” says Clare.
“But the regular use of wood heaters meant their overall
contribution to smoke pollution was greater. This was despite five
major hazard reduction burns during the study period.”
“It’s time we started phasing out wood burners in built-up urban
areas and incentivising cleaner heating options.”

“But on average, Australian cities enjoy cleaner air compared to
some of the world’s other major cities.”
However, even the low levels of pollution experienced on a
typical day can be harmful to our health.
In Sydney for example, air quality was mostly classed as “very
good”, “good” or “fair” between 2012 and 2018 by the
Department of Primary Industries and Environment (DPIE).
Despite this, about two percent of deaths in Sydney can be
attributed to exposure to particulate matter 2.5 (fine particles
smaller than 2.5 micrometres in diameter) and ozone.
For the last five years, researchers from the CAUL Hub have been
studying the air quality of Australia’s largest city. Like in many
Australian cities, concentrations of air pollutants in Sydney are
dominated by anthropogenic emissions including traffic fumes,
wood-burning heaters and hazard reduction burns.
The findings are summarised in the paper ‘A Clean Air Plan for
Sydney’. Here, Clare highlights some of the key takeaways from
the research and recommendations from which every Australian
city can learn.
The chemical composition of smoke from wood heaters is similar to
that of bushfire smoke. Photo by Michael Shannon on Unsplash.
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Urban design
While there is much we can do to cut emissions from the source,
strategic design and planning can help to reduce the public’s
exposure to unhealthy air.
“For example, we can avoid building pre-schools, child-care
centres, schools, hospitals and aged care homes near traffic
hotspots,” says Clare.
“Similarly, making room for cyclists and pedestrians away from
traffic will lead to a more pleasant and safer experience for active
travellers.”
Urban greening
Urban greening can have a positive effect on air quality – but
what types of vegetation and species work best?
Researchers found that moss was more efficient at removing
particulate matter from the atmosphere than nearby native trees
at a study site.
In addition, a study of four different tree species in New South
Wales showed that evergreen trees absorb particulate matter into
their leaves, while deciduous trees deposit particulate matter on
the surface of their leaves, which can be washed off by rain.

A reflector array was installed in Auburn, NSW to measure integrated
gaseous pollution levels across the centre of town and (above)
CAUL-Hub researcher Professor Clare Murphy. Top photo courtesy of
University of Wollongong.

Traffic emissions
Emissions from on-road petrol and diesel vehicles contribute
almost a fifth of the man-made PM2.5 concentrations in the NSW
Greater Metropolitan region. PM2.5 increases significantly near
busy roads and was found to be 50% higher in the morning rush
hour than the evening.
“These tiny particles can get deep into the lungs and
bloodstream. Unfortunately, there is no evidence of a safe level of
exposure,” says Clare.
An example of urban greening. Photo by Chris Barbalis on Unsplash.

“We need to prioritise policies, infrastructure and services to
reduce the number of vehicles on our roads and encourage a
more rapid move towards low-emission vehicles.”
“Public awareness campaigns can also go a long way in
encouraging pedestrians and cyclists to avoid travelling along
main roads where they can, or to switch the time of day they
exercise.”

Read ‘A Clean Air Plan for Sydney here’: www.mdpi.com/20734433/10/12/774. The research papers that informed the plan can be
found in the special issue of Atmosphere on Air Quality in New South
Wales: https://www.mdpi.com/journal/atmosphere/special_issues/
air_quality_NSW_Australia.

clarem@uow.edu.au
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How Aboriginal perspectives
can shape new landscapes
The City of Melbourne’s Canopy Green Roof Forum is a quarterly
discussion that brings people together to share information and
ideas for greening our cities. In November, CAUL-Hub Researcher
and Barkandji woman Zena Cumpston spoke about the
opportunities to intertwine Aboriginal knowledge and practice
into green urban design. Here is an edited excerpt from Zena’s
talk:
The City of Melbourne’s Green Our City Strategic Action Plan
highlights the multiple benefits of finding new ways to harness
roof spaces in the municipality of Melbourne. These roof spaces
make up a whopping 880 hectares of space; 328 hectares are
unconstrained, that is, it would perhaps not be overly challenging
to convert these roof spaces to green spaces.
When we consider the council’s entire public open space network
is only around 480 hectares, the impact of adding another 328
hectares of green space has the potential to create transformative
change. This type of change would figuratively and literally be
new horizons, and most pertinent to my thoughts here, ‘new
landscapes’. It may perhaps seem strange to conceive of these
green spaces as landscapes, as Country, but they certainly have
the potential to be just this in their capacity to be embedded in
culture, to provide and to be nurturing.
I see the potential of these proposed new landscapes to enact
opportunities to connect with Aboriginal ecological knowledge
and the voracity that comes with our specificity of place which is
embedded in all aspects of our custodianship. Forefronting our
ways of knowing would invite all to learn more of Country they
call home, to uncover hidden histories of place, to understand a
holistic world view, which sees all living things interconnected in a
matrix grounded in custodianship.
I want to share my wildest dreams about how these landscapes
could function holistically to provide the best possible outcomes
for Aboriginal and Torres Strait Islander peoples. Because when
you get it right for us you get it right for everyone.
Imagine if many of these new green spaces used predominantly
indigenous plants, which have deep connections to the place
they are being planted?

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

Zena Cumpston with volunteers during the plant installation at The
Living Pavilion - a temporary event space and living lab that featured a
unique landscape of 40,000 plants native to the Kulin Nation. Photo by
Isabel Kimpton.

Plants which provide incredible benefit to animals and people
but also hold multiple cultural stories that not only strengthen our
connections and continuation, but enlighten all.
Imagine if these new landscapes also had the potential
to address food sovereignty and security issues? Growing
indigenous grain crops on rooftops would be a step towards
smaller-scale farming practices, which we know are better for
Country and ultimately better for people.
My final big dream is to employ Aboriginal rangers to design,
research, speak for and manage these new landscapes. This
would provide a rare opportunity for urban Aboriginal people to
work on Country, to share and bolster cultural knowledge, maybe
even be able to finally access and eat the foods that have been a
part of our culture forever.
Like many other aspects of Indigenous histories and culture,
Aboriginal ecological knowledge is another area where, when the
light of respect and acknowledgement is finally shone, people
will say, “Why didn’t we know?”. It is not too late for nurturing
Country and restoring a balance.
To read Zena’s full talk at the City of Melbourne’s Canopy
Green Roof Forum, visit: nespurban.edu.au/2020/03/19/
how-aboriginal-perspectives-can-shape-new-landscapes/.

zena.cumpston@unimelb.edu.au
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