
Since 1950, average land temperatures in Australia have
risen by 0.9°C.1 A decline in rainfall has been observed for
much of eastern and south-western Australia, whereas
north-western Australia has experienced wetter summers.1

Globally, the trend of climatic variability is similar.2

The process will continue with a projected average global
temperature increase of 1.8 to 4.0°C (average 3°C) by
2100 depending on actions taken to limit greenhouse gas
(GHG) emissions and scenarios for future development.2

Rainfall is likely to become more variable and there will
be more extreme weather with storms, floods and
droughts.2 By 2030 the average temperature in Australia
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may increase by 1°C, and by 2070, it may have increased
by 1.8°C.1 Decreases in rainfall are predicted for southern
areas in winter, and for eastern areas in spring, while
Australian average rainfall may not change.1 It is essential
that the Australian community is adequately prepared for
any health consequences of climate change.3

Adaptation and mitigation
Australia has diverse environments including alpine, 
temperate, tropical and desert. There are numerous low
population density rural areas and highly populated cities.
The possible health impacts of climate change for people
living in each type of area need to be considered when
developing strategies to manage climate change.

The aim of mitigation is to reduce anthropogenic GHG
emissions and other causes of climate change, for instance,
by increasing electricity generated from renewable sources
(hydro-electric, solar and wind energy) and reducing motor
vehicle use. In addition, reduction of meat consumption is
considered a mitigation strategy, due to the energy-intensive
methods of modern farming and methane emissions from
cows and sheep.4 Mitigation strategies are often integrated
into planning and infrastructure by local councils and state
and federal governments; however, individuals can also
participate on a small scale by reducing unnecessary
energy consumption and using cars less frequently.

Adaptation means modifying current policy and practice
to cope with unavoidable changes in climate. Governments
need to implement community-wide adaptation plans,
while individuals can act in a number of ways; for
example, by staying in the shade while outside, or
installing ceiling fans to reduce the risk of direct heat
effects.5 Mitigation and adaptation strategies can have co-
benefits for health. For example, a reduction in car use
reduces GHGs as well as decreasing crash injuries, air 
pollution and traffic noise and increasing personal physi-
cal activity and fitness levels.6

Coping with health impacts of climate change 
in Australia
The expected changes in the climate may lead to several
types of increased mortality and morbidity, including 
temperature-related illness and death, extreme weather
effects, air pollution effects, water and food-related dis-
eases, vectorborne diseases, effects of food and water
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shortages and effects of population displacement.7,8

Although the most severe health impacts are expected 
in low income countries, Australia will not be spared 
(see for example, http://www.environment.nsw.gov.au/
climatechange/health.htm).7–9 The people most vulnerable
to the effects of climate change are children, elderly
people, Indigenous communities and people with pre-
existing diseases and disabilities.

Environmental disasters, storms and floods
Storms, droughts and other climatic disasters are likely to
increase in intensity and frequency (albeit with regional
variation).10 Regional, targeted preparation plans for the
health sector are therefore necessary. Tropical cyclones and
other storms will cause injuries and flooding due to storm
surges and severe downpours.11 Storms create the risk of
drowning and health risks from damaged water supplies,
sewage pipes, loss of electricity and contaminated food.
The harmful effects of storms were demonstrated in the
Hunter region of New South Wales (NSW) in 2007.12

Problems with water and sewerage supply and quality were
experienced because pumps failed. Food was spoiled as it
could not be cooked properly or kept cool in refrigerators,
due to problems with electricity supply.12 Floods can also
lead to increased infectious and vectorborne diseases.13

Adaptation to storms requires preventive steps, including
timely storm warnings and long-term seasonal modelling
of the future frequency of storms.

Extreme heat exposure
Heat waves can dramatically increase mortality as seen in
France in 2003.14 For Australia, models project more hot
days (temperatures greater than 35 to 40°C) by 2070,
while the frequency of cold spells will decrease.1 Heat
exposure causes morbidity and mortality, particularly in
urban areas due to the heat island effect.15,16 Research in
five major Australian cities showed that mortality
increased at temperatures above 28°C, particularly among
people 65 years or older.17–20 In NSW, hospital admissions
for heat-related illnesses increased during heat waves. 
In Adelaide, overall daily mortality has not increased
during heat waves, but ambulance emergencies and certain
types of hospital admissions (for instance, mental health
categories) have increased.21 Heat wave warning systems
and response plans are needed in addition to housing,
workplace and urban design that maximises natural
breezes and shade and minimises the heat island effect.20

A particular risk in hot weather in Australia is bush fires and
related health risks from smoke and burns.22 Adaptive strate-
gies for fires involve reducing fire risk by controlled burning
of fuel in fire-prone forests and fire warning systems.

Heat stress and workforce productivity
Heat can cause physiological stress, particularly in people
with high levels of physical activity.23 Children and elderly

people are also vulnerable to heat stress as their physiol-
ogy is less resilient than that of younger adults and they
may be less able to take cooling action in heat waves.24

Australian studies have primarily measured exposure and
physiological effects in workers with extreme heat expo-
sure, such as fire fighters, mine workers, sheep shearers,
and cattle musterers.25–31 Direct heat exposure reduces a
worker’s ability to continuously carry out heavy physical
work. International standards recommend adequate rest
breaks in hot environments.32–35 Heat exposure also limits
the ability of people to exercise for leisure and health.36

Water quality and quantity
Intense precipitation events can overload sewers and
storm-water drains and flush pathogens from catchment
areas into drinking water reservoirs and dams.37 Drought
can concentrate pollutants in dams, via evaporation, and
increased water temperature in dams and lakes can lead to
blooms of toxin-producing cyanobacteria.38 Modelling
can be used to predict pathogen loads in water supplies,
which may be a useful tool in managing drinking water
supplies in the future, when climate change influences
water quality and availabilty.39 Desalination plants, and
improved water recycling may contribute to water security.
Adaptive strategies for reducing water consumption are
already in place in most councils and shires in Australia in
order to conserve the water currently held in dams.

Air pollution
Epidemiological studies in Australian cities have docu-
mented increased daily mortality and hospital admissions
associated with urban air pollution.40,41 More ozone is
formed from the exhaust emissions of motor vehicles
during summer periods of increasing heat in combination
with strong sunlight.42 During the heat wave in France in
2003, the attributable fractions of daily mortality excess
due to heat and ozone exposure were similar.43 Many
excess deaths may have been caused by ozone and not by
heat itself. The effects of particulate matter air pollution in
Brisbane have been shown to increase alongside tempera-
ture.44 A reduction in car usage, to reduce emissions of
GHGs and other air pollutants such as particulate matter
and nitrogen dioxide, is a key mitigation strategy.40

Pollen and other aeroallergens, such as mould spores, may
be influenced by climate change, increasing asthma
risks.45 Pollen warnings and individual management of
asthma are two adaptive strategies that can reduce respira-
tory diseases affected by aeroallergens.

Vectorborne infectious diseases
The potential risk of increased vectorborne disease spread
in Australia due to climate change was first discussed a
decade ago.46,47 Distributions of most arboviruses may
alter due to climate change, but those that are highest in
prevalence in Australia are Ross River virus (RRV),
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Barmah Forest virus (BFV) and dengue virus.13 The dis-
tributions of both RRV and BFV are likely to be altered by
changes in rainfall, tidal inundation and land-use patterns,
which will enable populations of mosquito vectors to
establish in new areas.48 Under climate change scenarios,
it has been predicted that dengue virus may eventually be
found as far south as Sydney.49 Adaptive strategies for
arbovirus control include improved modelling, early
warning and control systems for mosquitoes, and ensuring
the use of flyscreens in mosquito-prone areas.

Foodborne diseases
Foodborne diseases, particularly gastroenteritis, are rela-
tively common in Australia.50 The symptoms of these dis-
eases are usually mild, but can be serious in vulnerable
people, occasionally causing death.51 The most common
pathogens in food are Campylobacter and Salmonella and
the notification rate is related to monthly temperature indi-
cating a potential effect of climate change.52 In addition,
Staphylococcus aureus is a common bacterium on skin
that can grow in food, producing a powerful toxin that
causes diarrhoea and vomiting. The growth and spread of
these pathogens increase if the storage temperature of
foods is not sufficiently cold, which is of vital importance
in the event of interruptions to electricity supply.51

Adaptation strategies include better monitoring of food-
borne diseases and increased awareness of health risks.

Community and mental health
Climate change may lead to adverse mental health out-
comes.53 Natural disasters, such as storms, cyclones and
prolonged drought have been shown to adversely affect
mental health over time.54–57 In the future, Australia is
likely to experience increases in droughts, which have
been shown to be associated with an increased rate of
suicide.57 Increases in individual mental health problems

will have a follow-on effect for communities. Therefore,
an important adaptive strategy is to increase community
resilience to enable individuals to cope better with the con-
ditions created by climate change.

A well-developed health care system in each community is
another important adaptive strategy. Whether the health
impacts are due to heat, violent weather, air pollution,
infectious diseases or mental stress, efficient diagnostic
and treatment services will make it possible to minimise
the health impacts on the community. Such a system needs
to ensure equitable access for all in the community, includ-
ing the most vulnerable groups. A hotter climate may
cause deterioration of medications and pharmaceutical
therapies during storage, particularly in remote places
with less developed health services.58

Health co-benefits of mitigation and adaptation
Table 1 summarises examples of health co-benefits that
can be expected from mitigation and adaptation strategies
as a response to climate change. There is a need for further
research into the potential effects of different intervention
strategies. For certain interventions, the value of health co-
benefits may be even greater than the prevented climate
change impacts.

Conclusion
The broad range of likely health impacts of climate change
in NSW and Australia means that a variety of methods and
strategies should be applied for mitigation and adaptation.
Mitigation and adaptation can have direct co-benefits for
the health of individuals and communities and should be
encouraged. Early warning systems have a range of appli-
cations that can be used to assist communities to prepare
for adverse conditions and the associated threats to health.
Improving response teams and health systems (such as

Table 1.  Examples of the main co-benefits of mitigation and adaptive strategies as a response to climate change

Mitigation strategy Adaptation strategy Health co-benefits

Decreased fossil fuel Cleaner, smog-free air and less respiratory
combustion and cardiorespiratory diseases

Improved public transport More people walking (or cycling) to and 
from stations, increases active transport,
promotes health and fitness and 
reduces obesity

Increased fruit and Less obesity, lower rates of cancer and 
vegetable consumption several other diseases
and reduced meat 
consumption

Early warning systems for Better health protection systems overall, 
weather extremes and disease less impact in normal emergencies
outbreaks

Improved food handling practices Reduced foodborne infections overall

Improved programs to adapt Strengthened social capital and beneficial 
rural economies to a effects on mental health
changing climate
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emergency services and health care practitioners) will
enable a rapid response to emergency situations. The most
important adaptive strategy that can be applied, however,
is that of increased community awareness of climate
change and the associated health risks. By understanding
how environmental changes can result in adverse health
impacts, we can plan to minimise exposure and health risks
and to cope with the unavoidable effects of climate
change.
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