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Mapping noise in Australian cities

Snapshot
• Noise pollution is excessive sound that can disturb human or animal life. Transport infrastructure, vehicles,
aircraft, entertainment and construction all contribute to ambient noise levels in cities.
• Chronic exposure to noise pollution can be harmful. According to the World Health Organization, traffic noise
costs at least one million healthy life years every year in the western part of Europe.
• Despite the impact of noise pollution on wellbeing, noise is a neglected area of health research. The Clean Air
and Urban Landscapes Hub partnered with Australian Catholic University (ACU) and the Centre for Air pollution,
energy and health Research (CAR) to produce noise maps for Australian cities that allow us to estimate noise
exposure at the household level.

Background

We live in a noisy world. The constant buzz of traffic,
construction and technology has become an unfortunate
fact of city life. Chronic exposure to noise has been linked
to sleep disturbance, tinnitus, annoyance, cardiovascular
disease and cognitive impairment. However, we have
limited data on the community’s exposure to noise. To
meet this need, we are developing traffic-related noise
maps for Perth and Sydney in collaboration with CAR,
while ACU is producing maps for Melbourne. These maps
estimate daily exposure to noise from traffic across the
three metropolitan areas.

Image: Traffic noise is one source of noise pollution. Photo by
Nabeel Syed on Unsplash

What we did

The noise maps are developed using a model called the
Common NOise aSSessment methOdS (CNOSSOS-EU) by
the European Commission, with updated code provided by
the University of Leicester. The method can handle detailed
inputs that allow us to account for both the reflection and
diffraction of sound. For each location, the modelled noise
was based on the surrounding buildings and barriers, air
temperature and wind direction, land cover, road networks
and annual average daily traffic-volume data.

Spatial data were combined from a variety of sources,
validated, and brought into a common format for
processing in a geographic information system (GIS). We
used a combination of open source data (OpenStreetMap)
for local roads, and roads volume data product titled
Zenith Traffic Estimates (Veitch Lister Consulting). Local
traffic estimates were modeled on traffic volume data
obtained from a few local government areas (LGAs) in
the Perth metropolitan area. Other data sources included
BOM (air temperature, wind direction), Geoscape (building
footprints), and cadastre (property) data obtained through
the Western Australian Government, combined with
building footprints to make a ‘landcover’ layer. Major and
minor noise outputs were calculated for over 790,000
receptor points across the Perth metropolitan/Peel region.

Noise and air pollution

Key findings

By measuring the level of noise across our cities we can
better understand the impact of noise on the health and
wellbeing of both people and other city-dwellers. As our
cities grow and with increasing infill, the potential for
exposure increases.

The day-evening-night noise level or Lden is used to express
noise level over an entire day. WHO (2018) recommends
reducing noise levels produced by road traffic below 53
decibels (dB). In Perth, we observed the highest noise levels
along roads with traffic volumes of over 8701 vehicles per
day, where noise levels did exceed 53 dB.

The noise maps complement CAUL’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. Now
that we have estimates of both air and noise pollution
we can use these in a statistical model of health effects
to assess the independent effects of both pollutants.
Traffic emissions are a well-known source of air
pollutants in urban areas worldwide. The concentration
of air pollutants from vehicles can vary significantly
over a small area, usually decreasing with distance from
roads. CAUL researchers conducted a roadside study
in Randwick in Sydney’s east to investigate this. They
found levels of PM2.5 at the roadside were sometimes
twice those measured at nearby air-quality monitoring
stations. PM2.5 concentrations were also found to be
about 50% higher in the morning peak hour compared
to the evening traffic peak. You can read more about
CAUL’s air quality research in this summary factsheet.
Supporting strategies that reduce both air and noise
pollution will help us breathe and hear more easily.

Way forward

The noise maps will be used in epidemiologic studies to
estimate the exposure-response relationships between
noise and a range of health outcomes. The maps will be
useful for local government in developing local public
health plans as the community is concerned about noise.
Surveys in Europe have found that 80% of respondents
believed that noise affected their health, either to some
or great extent. The maps could be used to inform
quieter cities by identifying areas to be targeted through
city planning, traffic noise-management strategies and
building design. There are a number of existing ways to
combat excessive noise, such as transport barriers, road
surfaces, better insulation and electric vehicles. The maps
can help planners better pinpoint when they need to
employ these strategies or where development should
be avoided altogether, especially to protect vulnerable
groups such as children.
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