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Overview

• Health effects of climate change

• Air pollution

• Urban heat island effect

• Skin cancer



What do we know about climate change and 
health? 



Climate change a health emergency



Key facts:
• 1 degree C warming is having major effects already
• Primarily driven by fossil fuels

















Air pollution impacts in 
Australia

Air pollution contributes to more 
deaths each year than road accidents 
(~3000 deaths/year).

.

No ‘safe limit’ for air pollution

Health costs of outdoor air pollution in 
Australia – up to $8.4 billion/yr

Sources: 1. Morgan, Broome, Jalaludin, 2013;   2. 

Department of Infrastructure and  Regional 

Development, May 2014.; 3. AMA, 2013; 4. 

Commonwealth of Australia, 2014



Deaths from air pollution in Australia

 
 

 

 

It was decided that Victoria and the ACT will set, and South Australia will consider setting, a 

more stringent annual average PM10 standard of 20µg/m3. 

 

Current monitoring and reporting practices for air quality appear inadequate to fully protect 

public health. Outside of large cities and major regional centres there may be difficulty 

obtaining independent air quality assessment.6,26 

 

Action on climate change has the potential to reduce levels of ambient air pollutants, resulting 

in significant public health gains. Air pollutants that harm health and greenhouse gases 

frequently stem from common sources. There are a number of ‘natural intervention’ events 

which demonstrate health gains that can occur when fossil fuel combustion is reduced e.g. 

reductions in ozone and asthma events with traffic restrictions during the Atlanta Olympic 

Games; the ban on coal sales in Dublin reducing particle pollution and mortality from 

cardiovascular disease and respiratory disease.2,27, 28,29,30,31  

 

 

Deaths in Australia attributed to long-term exposure to urban air pollution 2003. 

Source (ref 5) 

 
 
 

Major air pollutants, their sources, related health effects and current Australian 

Ambient Air Quality standards. Source (ref 2) 

 

 
 
 
  

Source: DEA air pollution policy





PM2.5 in Greater Metropolitan Region (NSW) 

Source: NSW EPA 2016





NOx in Greater Metropolitan Region (NSW) 

Source: NSW EPA 2016



SO2 in Greater Metropolitan Region (NSW)

Source: NSW EPA 2016



Heatwaves



Source: January 2009 Heatwave in Victoria: an Assessment of 

Health Impacts. State of Victoria 2009
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Call-outs, deaths

January 28-30: 

46% increase in 

ambulance call-outs

126 out-of-hospital deaths

(vs. 44 expected deaths) 

Number of 
ambulance 
call-outs

Ambulance call-outs for heat-related illnesses in 

Metropolitan Melbourne, 19 Jan - 1 Feb, 2009
Temperatures
27-31 January 2009: max 

temperatures 12-15°C 

above summer norm.

28-30 Jan: > 43°C

Case Study
Melbourne, Australia, 2009
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Urban heat  island e ect  in W estern Sydney 

Higher t emperatures in Western Sydney are due in part  

to geography and local urban hea t  e ects, but  can 

also be related to larger climate t rends, such as global 

climate change and regional t rends such as the lar ge 

urban heat  island over the Sydney Central Business 

Dist rict  (CBD) that  can delay and even block the inflo w  

of the sea breeze into western parts of Sydney. 

Urban heat  is also created by the built  f orm w ithin 

Western Sydney. For example, in Parramat ta, heat  

mapping w as undertaken for the Parramat ta CBD, and 

demonst rates the higher t emperatures experienced by 

developed areas, and the influenc e water bodies and 

areas of landscaping and plant ing ha ve on reducing the 

temperature.7 

Urban Heat  Island E ect  ( Image credit : Cit y of Parramat ta)
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Western Sydney experienced its hot t est  day 

since 1939 when temperatures in Penrith reached 

47.3°C. Temperatures at  Observatory Hill in the 

CBD reached 43°C. Energy providers expected 

significant  st ress on the nat ional power grid in 

the heatwave, but  despit e some small localised 

outages impact ing 14,0 0 0  customers, the grid 

held up .8 Flying fox colonies south of Sydney did 

not  fare so w ell, however, w ith hundreds of bats 

found dead from heat  st ress and dehydrat ion.

gOOD URbAN DEsIgN cAN REDUcE THE ImpAcT Of  HEAT. 
WE NEED TO pRIORITIsE ‘cOOl  pl ANNINg’ IN OUR c ITIEs.

Parramat ta Local Government  Area Heat  Map 7

The above map shows thermal infrared 

remote sensing data of land surf ace 

temperatures in Parramat ta during the day. 

The data collect ion w as commissioned  as 

part  of a larger p lanning e ort  around 

urban heat . The Cit y of Parramat ta Council 

uses this mapping t o help det ermine areas 

where green infrast ructure and other 

cooling projects are highest  priorit y. 



Urban heat island effect in Western Sydney

• Temperatures 6-10 degrees C higher in Western Sydney during 
heatwaves (compared with Sydney’s east)

• 3 x heat-related deaths in Western Sydney 

Sydney Water Corporation, 2017
Greening Australia

 
Figure 2 Temperature of a hot January day (90th percentile) 

 
 
Figure 2 indicates that the temperatures on a ‘hot day’ in Western Sydney have 
increased dramatically. In this case a ‘hot day’ is defined as the highest temperature 
that occurs three times a month. 
 
Figure 3 Number of very hot (above 35C) days per year 

 
 
Figure 3 outlines the dramatic increase in the number of days that have occurred 
each year that has been over 35 degrees Celsius for Western  Sydney.  

 

What are the Impacts of the Urban Heat Island Effect? 
The Urban Heat Island Effect has the potential to adversely impact a city's public 
health, air quality and energy use. 

• Poor Air Quality: Hotter air in cit ies increases both the frequency and intensity 
of ground-level ozone (the main ingredient in sm og). Smog is formed when air 
pollutants such as nitrogen oxides (NOx) and Volatile Organic Compounds 
(VOCs) are mixed with sunlight and heat. The rate of this chemical reaction 
increases with higher temperatures. 

• Risks to Public Health: The Urban Heat Island effect intensifies heat waves in 
cities, making residents and workers uncomfortable and putting them at 
increased risk for heat exhaustion and heat stroke. In addition, high 
concentrations of ground level ozone aggravate respiratory problems such as 
asthma, putting children and the elderly at particular risk.  

• High Energy Use: Hotter temperatures increase demand for air conditioning, 
increasing energy use when demand is already h igh. This in turn contributes 
to power shortages and increasing carbon dioxide emissions. (Source: 
http://www.hotcities.org/ & www.bom.gov.au/info/leaflets/urban_design.pdf) 





WSROC Turn Down the Heat strategy



Air pollution and ground level ozone



Ground-level ozone

Causes lung inflammation, 

reduced lung function, 

respiratory symptoms – even in 

healthy lungs

Increases death rates, hospital 

admissions and emergency department 

attendances mainly for respiratory 

causes. 

No evidence of a safe threshold.

Source: U.S. Environmental Protection Agency, Integrated 

Science Assessment for Ozone and Related Photochemical 

Oxidants, 2013.



Ground level ozone and heatwaves

Union of concerned scientists, 2011 





Reduced air pollution



Cooling and shade – reduced heat



Skin cancers

Cancer Council NSW

https://www.cancer.nsw.gov.au/shade-and-uv









Sydney Water Corporation, 2017 



Protecting health 

through

Protecting the environment

www.dea.org.au

‘Never doubt that a group of thoughtful, 

committed citizens can change the world.  

Indeed, it is the only thing that ever has.’

Margaret Mead


