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Smart Air Quality Monitoring
Smart air quality monitoring is a rapidly emerging field that refers to the use of smart, 

compact and low-cost sensor technologies to capture data about air quality at the 

community scale, where people live, work and play. It is helping make information to support 

air quality action increasingly accessible to local government, communities and researchers.

Air quality monitoring for Smart Places
Smart air quality monitoring is fundamentally a smart city activity, and should be 
approached as such by local governments. The aim of a smart city or place is to 
connect people, place and technology to create outcomes that support a better 
quality of life for all through improved public health, environmental sustainability, 
a thriving economy, and a strong, fair and democratic civic culture.

Good smart city practice requires two key approaches:

1  Integration 

Smart air quality monitoring should be established as part of a broader growing 
ecosystem of smart technologies and data flows, strategically integrated with the 
operational processes of local government and the broader social and institutional 
landscape of a place. This can support real-world practical outcomes across 
the entire organisation (e.g. transport planning; urban greening policy; events 
coordination; community services).

2  People first

Work with the needs of community placed front and centre, with citizens included 
as active co-creators of smart solutions and outcomes. Air quality affects us all 
and smart air quality monitoring is a powerful new tool to support engagement 
and participation.

For further in-depth guidance, please see the NSW Smart Places Strategy 
and Playbook.

  SMART
Sensors are embedded 
in smart IoT devices that 
transfer data in near 
real-time, enabling large 
distributed networks 
and sophisticated data 
processing.

  COMPACT
Sensing devices are typically 
the size of a lunchbox and 
can easily be installed in 
public spaces, taking up 
minimal space.

  LOW-COST
‘Low-cost’ devices range in 
price from a few hundred 
to several thousand dollars. 
Compare this to regulatory 
equipment, which may be 
many tens of thousands 
of dollars.
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Air quality as a local issue
The World Health Organization considers air pollution to be the single most significant 

environmental threat to public health worldwide. Our understanding of the issue has increased 

significantly in recent years and we now know that there is no safe level of air pollution.

An Australian concern
By global standards, Australian towns and cities tend to have relatively clean air 
most of the time. However, this is not the full picture and poor air quality poses a 
significant threat to the health and wellbeing of Australian communities:

1  Periodic extremes 

Periodic extreme air pollution events caused by bushfires, hazard reduction 
burning and dust storms, can create conditions comparable to the worst polluted 
cities in the world.

2  Local and regional challenges 

Certain communities, through a combination of geography, infrastructure 
and demographics, can experience regular poor air quality associated with 
specific local sources and conditions (e.g., wood-fired home heating, high traffic 
congestion, power generation and heavy industry).

3  Hyperlocal hotspots

Air quality varies over short distances. Highly localised pollution spikes can occur 
(e.g. along major roads) and these can be in places where people live, work and play. 
These pollution hotspots are not accounted for when we report ‘good’ air quality for a 
larger area. A 2017 Sydney study of particulate pollution found the average roadside 
concentration to be double the recommended limit in national guidelines.

AIR QUALITY AND THE 
UN SUSTAINABLE 
DEVELOPMENT GOALS

Local action to improve 
air quality supports 
multiple UN Sustainable 
Development Goals:

Good health  
& Wellbeing

Affordable & 
clean energy

Reduced 
inequalities

Sustainable 
cities & 
Communities

1  AIHW Australian Burden of Disease Study, https://www.aihw.gov.au/reports/burden-of-disease/abds-2018-interactive-data-risk-factors/
contents/air-pollution

2 www.who.int/health-topics/air-pollution
3   NSW State of the Environment Report, https://www.soe.epa.nsw.gov.au/all-themes/climate-and-air/air-quality#context

3,000
Approximate number  
of Australian deaths 

attributable to poor air  
quality each year1

4.2m
Global annual deaths from 
stroke, heart disease, lung 

cancer and chronic respiratory 
diseases that occur as a result 

of exposure to outdoor  
air pollution2

$3b
Annual health costs of air 

pollution from internal 
combustion engine vehicles 

in Greater Sydney, Newcastle 
and Wollongong3
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What is OPENAIR?
OPENAIR is a project that helps local governments 

measure air quality effectively and sustainably so they can 

improve the health and wellbeing of their communities.

For the first time in Australia, experts in smart technology and sustainability 
have worked in close consultation with local governments to understand their 
needs and challenges when monitoring air quality, and to develop a standard 
for best practice air quality monitoring using smart low-cost sensing systems.

This process has informed a series of practical factsheets and a 
comprehensive guidebook, through which OPENAIR provides guidance 
for using smart low-cost sensing systems and outlines best practice for all 
aspects of local government-led air quality monitoring.

OPENAIR is coordinated by the NSW Smart Sensing Network (NSSN) 
and delivered in partnership with the NSW Department of Planning and 
Environment, University of Technology Sydney, University of Sydney, 
Australian National University, Western Sydney University, and University 
of NSW.

OPENAIR is made possible by the Smart Places Acceleration Program under 
the NSW Government’s Digital Restart Fund.

OPENAIR: effective, 
sustainable air quality 
monitoring for local 
governments

https://openair.org.au/wp/
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OPENAIR: effective, sustainable air quality monitoring for local governments

This factsheet is part of a suite of resources designed to support local government action on air quality through 
the use of smart low-cost sensing technologies technologies. It is the first Australian project of its kind. Check the 
project website for resources and updates on post project collaborations: www.openair.org.au

FIND OUT MORE AND ACCESS OPENAIR RESOURCES

 LOCAL AIR QUALITY ISSUES 
NEED LOCAL SOLUTIONS
Air quality and temperature are often local 

phenomena. The quality of air near a busy 
road intersection is much worse compared to a 
neighbourhood just a short distance away. Winter 
smoke from wood heaters leaves high areas and ridges 
and settles into valleys and low-lying areas. On a hot 
summer day, the temperature in a street with many 
mature trees will be several degrees cooler than a 
nearby street with fewer trees.

Governments have a range of planning and 
development approaches, interventions, community 
programs and other tools they can use to prevent or 
reduce pollution and heat, and their impacts. However, 
the right approach depends on local context and 
conditions – what’s appropriate for one location may 
not be for another.

Evidence-based policy and decision-making rely 
on data, but many local governments do not have 
access to local air quality data. Smart low-cost sensing 
devices can solve this problem by providing affordable, 
relevant data.

 GUIDANCE FOR LOCAL 
GOVERNMENT, GUIDED BY 
LOCAL GOVERNMENT
OPENAIR is about building capacity among local 

governments. Our resources have been developed 
in consultation with eight NSW councils, each with 
different situations and challenges. 

OPENAIR resources include factsheets, a Best 
Practice Guide, templates and reference material. 
Together, these cover all aspects of air quality 
monitoring with smart low-cost 
sensing systems, from planning 
and setting up a network to 
analysing and using air quality 
data to create impact. 

BUILDING AN OPENAIR 
COMMUNITY
OPENAIR is building Australia’s first community 

of practice around smart low-cost air quality 

monitoring, in which local governments can all align 
with commonly recognised methodologies and can 
share their experiences and lessons with each other. 

OPENAIR is leading the way in 
establishing best practice air 
quality monitoring using smart 
low-cost sensing systems – first in 
NSW, then potentially across the 
whole of Australia and the world. 

OPENAIR is coordinated by the National Smart Sensing Network (NSSN) and delivered in partnership with the  
University of Technology Sydney, Australian National University, Western Sydney University. 

OPENAIR is made possible by the Smart Places Acceleration Program under NSW Government’s Digital Restart Fund.
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