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Impact: Air Quality
Showcasing the real-life impact of CAUL’s research

Background
There is no more fundamental human need than
clean air to breathe, yet increasingly we live in
densely populated cities where air pollution is a
common problem. The United Nations identified air
pollution as the largest environmental health risk
for the global population. Australian cities typically
enjoy cleaner air than other major cities worldwide,
but we cannot be complacent: climate change and
population growth are both expected to worsen air
pollution in Australia.
The most severe air pollution episodes in Australian
cities are usually caused by events such as bushfires
and dust storms. Outside these episodes, humanmade pollution from sources such as traffic, wood-

Image: Blue skies in Bendigo, Victoria. Photo by Kirsten Parris

combustion heaters and hazard-reduction burns
dominate over natural sources. The air we breathe
indoors is also important; exposure to potentially
harmful air pollutants occurs in our homes,
workplaces, schools and other buildings.
So, what can be done to improve urban air quality
in the future? Clean Air and Urban Landscapes
(CAUL) Hub researchers brought a multi-disciplinary
perspective to urban air-quality research. We sought
to better understand the major sources of air pollution,
including from traffic and smoke, and identified
effective ways to detect and manage air pollution in
urban areas. Below is a series of snapshots exploring
our research impact.

Characterising smoke from the 2019−20 bushfires

The 2019-20 ‘black summer’ bushfires exposed
millions of Australians to hazardous air for weeks on
end. A CAUL report presented three weeks of heavily
smoke-influenced greenhouse gas and aerosol
measurements from a comprehensive field campaign
in early 2020. These data will be valuable for future
research, for example, by informing epidemiological
studies determining the health impacts of the
bushfires and studies aiming to improve smokeplume forecasting in major cities. These findings can
also inform public messaging during extreme smoke
events, particularly over long periods.

Image: This map shows bushfire smoke impacting the study site
on 30 January 2020. Source: NASA Worldview (https://worldview.
earthdata.nasa.gov/)

The future of electric vehicles

The increased use of electric vehicles in Australia could
significantly reduce greenhouse-gas emissions and
other air pollutants. CAUL research explored current
patterns of electric-vehicle use and infrastructure,
forecasting up to 85,000 battery-powered vehicles
in Melbourne by 2030. The findings can be used
to inform policy and regulatory opportunities to
accelerate the move to low-emission vehicles, such as
legislated vehicle fuel-efficiency standards, industry
support and financial incentives. The research can
also help planners evaluate their transport investment
strategies, in particular locations where they should
focus future charging infrastructure.

Combatting air pollution with moss

Urban greening has the co-benefit of mitigating air
pollution. A CAUL study conducted along roadsides
in Wollongong, NSW, found moss was up to four
times more effective at removing particulate matter
from the atmosphere on a dry-weight basis than the
leaves of selected native tree species. The study has
inspired further research by designers and architects
considering different ways to incorporate moss into
building designs that capitalise on these benefits.
The findings also attracted significant media interest,
including coverage in the New Scientist and ABC’s
‘Off Track’ podcast.

Image: Bryum argenteum (pictured) was one of the moss species
found to retain more particulate matter from the atmosphere per
gram than the leaves of nearby native trees. Photo by Alison Haynes

Mapping noise in Australian cities

Like air pollution, chronic exposure to noise pollution
can be harmful. CAUL supported the development
of noise maps for three Australian cities to estimate
traffic-related noise exposure. These exposure
estimates will be used to investigate the relationship
between noise and health. The maps can also be
used by councils developing health plans and by city
planners to better pinpoint where they need to employ
noise-minimisation strategies or where development
should be avoided altogether, especially to protect
vulnerable groups such as children.
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