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Thank you for the opportunity to make a submission regarding the Legislative Council 
Environment and Planning Committee’s ‘Inquiry into Climate Resilience’. This inquiry is 
made on behalf of the Centre for Safe Air. In this submission, we bring to your attention 
the extent of the scientific literature that demonstrates the risks and impacts of climate 
change, how we can prepare for and mitigate these impacts and the potential barriers for 
successful adaptation and implementation.  
 

What is the Centre for Safe Air? 
The Centre for Safe Air is a Centre of Research Excellence funded by the National Health 
and Medical Research Council. The vision of the Centre is “to achieve substantial 
improvements in population health, safety, and resilience in the face of existing, emerging, 
and escalating airborne hazards through evidence-based policy and practice 
interventions”. The Centre brings together more than 20 researchers at the forefront of 
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their fields, based in 13 of Australia’s leading research institutions. The Centre supports 
multidisciplinary research across epidemiology, exposure assessment, toxicology, climate 
and air science, biostatistics, respiratory medicine, and health economics to pursue 
collaborative projects and to develop capacity. The Centre for Safe Air supports evidence-
base policy and practice regarding air pollution across three priority: buildings, transport 
and climate change. In this submission we will address the following terms of reference: 

a) the main risks facing Victoria’s built environment and infrastructure from climate 
change and the impact these will have on the people of Victoria;   

(b) how the Victorian Government is preparing for and mitigating the impacts of 
climate change on our built environment and infrastructure;   

(c) the barriers facing Victoria in upgrading infrastructure to become more resilient 
to the impacts of climate change, including barriers in rebuilding or retrofitting 
infrastructure, including but not limited to, issues relating to insurance and barriers 
faced by local government;   

(e) what more could be done to better prepare Victoria’s built environment and 
infrastructure, and therefore the community, for future climate disaster events; 
and   

(f) whether further inquiries or investigation may be needed into other aspects of 
climate change adaptation and climate disaster preparedness in Victoria, noting 
that climate change will have far-reaching impacts on all aspects of Victorian life, 
including but not limited to biodiversity, human health, primary production, 
industry, emergency services and more, and that while these areas may overlap 
with the matters covered in this inquiry, they may also warrant further investigation 
in their own inquiries. 

 

Climate change has led to higher levels of air pollution and worse health 
outcomes 
In Victoria, annual temperatures have surged by up to 2.4°C, sea levels have elevated by 
approximately 24 cm, and the frequency of very hot days (defined as temperatures 
exceeding the 99th percentile of each month) has doubled compared to 1910.1 In light of 
mounting evidence on the health effects of climate change, prominent medical and 
nursing organizations like the Australian Medical Association have recognized climate 
change as a health emergency, advocating for swift action to curb emissions and bolster 
healthcare readiness.2 A significant yet often overlooked contributor to the growing health 
emergency is deteriorating air quality associated with climate change. 

Air pollution is the world’s single greatest environmental cause of preventable disease and 
premature death, linked to more than 3,200 Australian deaths a year at an estimated cost 
of A$6.2 billion. As the climate gets hotter and extreme weather events become more 
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common, the health impacts associated with air pollution are expected to increase.3 More 
frequent and intense bushfires will result in increased particulate matter (PM) air pollution, 
emergency department attendances and health costs.4-6  Hotter temperatures are 
predicted to increase the concentration of aeroallergens (i.e., pollens), particulate matter 
air pollution, and other air pollutants such as fungi, mould, and windblown dust, with 
associated increased health burden.7-19 High temperatures and bushfires often coincide, 
producing a synergistic negative effect on health outcomes.20 Climate change is also 
expected to increase ground-level ozone, which is associated with a range of health issues 
including reduced lung function and increased hospital presentations and admission for 
asthma.21  

Increasing frequent and severe extreme events like bushfires, dust storms, and longer 
pollen seasons (with higher pollen counts and allergenicity) have increased the health 
burden associated with air pollution. Notably, Victoria has experienced significant national 
crises such as the devastating 2009 Australian bushfire season ("Black Saturday") the 2016 
thunderstorm asthma epidemic, and the extreme summer of bushfire related air pollution 
2019-2020. The environmental conditions that produce these kinds of extreme air 
pollution events are becoming more common and should be a key focus for the Inquiry 
into Climate Resilience. 

 

What are the sources of increased air pollution? 

The major sources of increased air pollution due to climate change are landscape fires, 
aeroallergens, sun and heat: 

• Landscape fire smoke: Australia has experienced one of the most significant 
increases in fire risk worldwide, evidenced by an annual average increase of 30.6 days 
classified as high to extreme on the Fire Danger Index from 2016 to 2019 compared to 
the period of 2001 to 2004.2 Moreover, there has been a 22% uptick nationally in the 
average annual days of population exposure to bushfires during the 2016-2019 period 
compared to the baseline period of 2001-2004.2 The 'Black Saturday' bushfires of 
2009 in Victoria resulted in the loss of 172 civilian lives and incurred costs estimated 
at over $3.5 billion22. It was estimated that 120 excess deaths, 331 and 585 hospital 
admissions for cardiovascular and respiratory causes, respectively, and 401 
emergency department attendances for asthma could be attributable to smoke from 
the 2019-2020 bushfire season in Victoria23. 

• Relatedly, hazard reduction burns are increasingly required to manage bushfire risk, 
however, modelling has shown that prescribed burns have a higher health cost per 
hectare than bushfires in Australia due to their greater proximity to communities and 
the tendency of smoke from smaller and cooler burns to remain at lower altitudes5.  

• Aeroallergens: Climate change is associated with shifts in the flowering seasons of 
most plants, which leads to changes in seasonal pollen allergies.24 In Victoria, grass 
pollen is the primary aeroallergen25 with substantial health impacts including increased 
risk of asthma, hay fever and lower lung function.26,27 One of the major impacts of grass 
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pollen is thunderstorm asthma events,12 which can result in deaths and an 
unprecedented surge of patients presenting at emergency departments with asthma-
like symptoms. The largest thunderstorm asthma event happened in Victoria, and it led 
to a 672% increase in respiratory-related presentations to Melbourne and Geelong 
public hospitals and 10 deaths.28  

• Heat and sunlight: Climate change is also expected to increase ground-level ozone 
(O3), a harmful gas which forms at greater rates in air that is exposed to heat and 
sunlight.8 Ozone is associated with a range of health issues including reduced lung 
function and increased hospital presentations and admissions for asthma. High 
temperatures also increase the health impacts associated with air pollution.24   

 

Recommendations: How can Victoria prepare for and mitigate air pollution 
impacts? 
Adaptive capacity and interactive management provide an opportunity to create health 
systems that are both environmentally sustainable and resilient to climate challenges at 
present and in the future.  

Adaptation planning and assessment:  
• Include air pollution as a priority climate-related hazard in adaptation planning 

and associated strategic actions. The Commonwealth Government’s National 
Climate Risk Assessment listed air pollution as the first ‘priority hazard’ in its First 
Pass Assessment Report. Victoria should align its resilience strategy with this 
prioritisation by listing air pollution as a priority climate-related health risk and plan 
to build community resilience to worsening air pollution. 

• Build a more resilient health system by prioritising preventative and primary 
health care.29 A greater proportion of health funding should be allocated to primary 
prevention and primary care regarding chronic physical and mental health 
conditions. These conditions are at the front line of the increased health burden 
associated with worsening air pollution and its impacts on Victoria’s aging 
population. This planning and prioritisation will reduce the risk of acute presentations 
overwhelming health systems during extreme air pollution events and will ease the 
burden on tertiary care systems into the future. Examples of primary prevention 
include improved population nutrition, increased physical activity, access to 
greenspace, active transport, access to interventions for mitigating the impacts of 
air pollution and extreme heat.  

Align with National approaches to climate resilience:  

In 2023, the Australian government responded to these pressing challenges by initiating 
the National Health and Climate Strategy.29 This comprehensive strategy is designed to 
tackle two critical issues: firstly, to reduce the health impacts of climate change, and 
secondly, to minimize emissions and waste from the healthcare system, actively 
combating climate change. Furthermore, as part of its proactive approach, the 
government is actively crafting a National Climate Risk Assessment and a National 
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Adaptation Plan. The risk assessment serves as a pivotal tool in identifying and prioritizing 
various climate-related hazards confronting Australia. Meanwhile, the National Adaptation 
Plan acts as a roadmap for enhancing national resilience, detailing strategic actions to 
mitigate and adapt to identified risks, thus strengthening the country's defences against 
the impacts of climate change.  

Support local approaches to climate resilience:  

The Guide to Climate Change Risk Assessment for NSW Local Government offers councils 
in NSW a comprehensive framework and detailed guidance for conducting climate change 
risk assessments. Moreover, beyond NSW, the Electricity Sector Climate Information 
(ESCI) project has formulated a climate risk assessment framework applicable across 
various sectors, including local government. Additionally, the Climate Council's Climate 
Risk Map of Australia presents an interactive tool facilitating the comprehension of 
climate change risks at the suburb, local government area, and federal electorate levels 
nationwide. 

Adaptation delivery and implementation:  
• Climate information for health30: To effectively prepare for and address climate-

related health risks, health systems would require access to climate and 
meteorological data. It is essential to establish formal agreements on health and 
climate change policy between the Victorian Department of Health, the Victorian 
meteorological and hydrological services and the Environmental Protection Authority. 

• Exposure to green space30: Structures like buildings and roads, along with other 
infrastructure, tend to absorb and release solar heat more than natural environments 
like forests and wetlands. This phenomenon results in the formation of urban heat 
islands, where temperatures are higher compared to surrounding rural areas. To 
mitigate this effect, it's crucial to develop biodiverse and accessible green spaces 
within urban areas, such as parks, forests, and tree-lined streets. Urban greenery offers 
both physical and mental health advantages. Consequently, expanding urban green 
spaces constitutes a nature-based adaptation approach that delivers economic and 
social benefits. We can track exposure to green space using the normalized difference 
vegetation indexes and urban tree coverage.  

• Air conditioning and residential electrification30: The use of air conditioning can 
provide a healthier, more cost effective and energy efficient alternative to home 
heating/cooling compared to gas combustion and wood heaters. Wood heaters are 
the largest source of particulate air pollution in most Australian capital cities, linked to 
an estimated 163 excess deaths annually in Victoria and contributing significantly to 
carbon emissions31. Supporting households to adopt efficient electric heating, cooling 
and cooking technologies can build community resilience to worsening air pollution, 
however, this requires further decarbonisation of electricity generation and should be 
adopted alongside passive cooling alternatives (e.g. nocturnal radiation cooling, 
geothermal cooling, ventilation).  
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• Maintaining indoor air quality (IAQ) for public buildings32: We advocate for the 
implementation, monitoring, and enforcement of Indoor Air Quality (IAQ) standards in 
public areas. Besides the outdoor environment, indoor air quality (IAQ) is also 
important given that people spend more than 90% of their time indoors33. The World 
Health Organization (WHO) Global Air Quality Guidelines (AQG) published in 2021 
provides recommendations concerning concentration levels for six pollutants, along 
with their specified averaging times, which were applicable to both outdoor and indoor 
air environments34. While it may not be feasible to enforce IAQ performance standards 
in residential spaces, homes should be planned and furnished in a manner that enables 
them to adhere to these standards. It is imperative that buildings are designed, 
constructed, maintained, operated, or renovated to meet these standards, aligning 
with their intended purposes, and that they are utilized accordingly. Compliance with 
these standards should be assessed upon completion and regularly throughout the 
lifespan of the building. The standards should define IAQ specifications that are 
technically achievable, cost-effective to build and operate, and compatible with other 
considerations such as energy efficiency. 

 

Barriers for successful adaptation planning and implementation 
The common barriers that impede successful adaptation planning and implementation 
include inadequate coordination between administrative levels, ambiguity in defining 
responsibilities, conflicts spanning various levels and sectors, and insufficient 
resources.35,36 The most frequent cross-scale barriers relate to policy and governance 
arrangements, followed by operational barriers that often arise within local government 
but may be influenced by broader external factors.35 Financial constraints and behavioural 
barriers also play significant roles and are likely to influence the degree to which other 
barriers manifest in the broader multi-level governance system.35 Australia must overcome 
these challenges to combat the climate crisis effectively. There is a pressing need for a 
more collaborative and comprehensive approach that engages all levels of government, 
alongside a heightened focus on integrating indigenous communities into adaptation 
planning processes.37 Recognizing indigenous knowledge and perspectives is paramount 
for developing culturally sensitive and effective strategies. 

While Australia has made progress in assessing climate change risks and crafting 
adaptation strategies, there is still an urgent requirement for a more coordinated action to 
effectively safeguard the health and wellbeing of Australians due to climate change. We 
propose a specific inquiry on hazard reduction burns and bushfire mitigation to further 
address these specific issues.  
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