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Explanatory notes

1. Global Climate Change

The world’s climate – our life-support system – is being altered in ways that are likely to pose
significant direct and indirect challenges to health. While ‘climate change’ can be due to both
natural forces and human activity, the evidence implicating human influence on the climate
system has grown and is now clear.1 Anthropogenic greenhouse gas (GHG) emissions in
particular are extremely likely (95-100% probability) to have been the dominant cause of the
observed warming since the mid-20th century.1

1.1. Observed global climate change

Observed scientific data indicate that warming of the climate system is unequivocal.2

Between 1880 and 2012, the globally averaged combined land and ocean surface
temperature data as calculated by a linear trend show a warming of 0.85°C (90% confidence
interval [0.65, 1.06]).2 2014 nominally ranked as the warmest year since modern instrumental
measurements began in the mid-1800s.3 This adds to the observed warming trend, with 14 of
the 15 hottest years on record occurring during the twenty-first century.3 Since the 1950s,
much of the observed warming is unprecedented over decades to millennia.2 In recent
decades, changes in climate have caused impacts on natural and human systems on all
continents and across the oceans.1 The atmosphere and ocean have warmed, the amounts
of snow and ice have diminished, the sea level has risen, and the concentrations of
greenhouse gases have increased.2 The atmospheric concentrations of carbon dioxide,
methane, and nitrous oxide have increased to levels unprecedented in at least the last
800,000 years.2 Carbon dioxide concentrations have increased by 40% since pre-industrial
times, primarily from fossil fuel emissions and secondarily from net land use change
emissions.2 The ocean has absorbed about 30% of the emitted anthropogenic carbon
dioxide, causing ocean acidification.2 Total anthropogenic GHG emissions have continued to
increase over 1970 to 2010 with larger absolute increases between 2000 and 2010, despite a
growing number of climate change mitigation policies.1

1.2. Projected global climate change

Anthropogenic GHG emissions are mainly driven by population size, economic activity,
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2. Climate change in Australia

2.1. Observed climate change in Australia

Observed scientific data show that Australia’s climate has warmed since national records
began in 1910, and especially since 1950, with mean surface air temperature warming by
0.9°C since 1910.7 Sea-surface temperatures in the Australian region have warmed by 0.9°C
since 1900.7 2013 was the warmest year on record in Australia, with seven of Australia's ten
warmest years on record having occurred in the 13 years from 2002.8 2011 was the single
year that was cooler-than-average in the past decade.8 Record-breaking summer
temperatures in Australia over 2012–2013, are very unlikely to have been caused by natural
variability alone.7

National average rainfall has increased in northwest Australia since records began in 1900,
but has decreased in the southeast and southwest in recent decades.7 The duration,
frequency and intensity of heatwaves have increased across many parts of Australia since at
least 1950.7 The severity and occurrence of extreme fire weather has increased in several
sites since the 1970s.7 Rates of sea-level rise vary around the Australian region, with higher
sea-level rise observed in the north and rates similar to the global average of 225mm
observed in the south and east.7 Global sea level fell during the intense La Niña event of
2010–2011.7 This was ascribed partly to the exceptionally high rainfall over land, which
resulted in floods in Australia, northern South America, and Southeast Asia. 7 Some
uncertainties still remain. Natural variability continues to play the dominant role in current
extreme rainfall in Australia, and changes in the frequency and intensity of tropical cyclones
remains equivocal.7

Recent events have highlighted the vulnerability of ecosystems and human systems to
current climate variability. Since the late 1970s high sea surface temperatures have
repeatedly bleached coral reefs in northeast Australia, and more recently in western
Australia.9 Between 1997 and 2009, widespread drought in southeast Australia resulted in
substantial economic loss.9 The 2009 Victorian heatwave was associated with approximately
374 excessive heat-related deaths,10 with a further 173 deaths and 2133 houses destroyed in
the subsequent bushfires.11 While the consequences of a single extreme weather event
cannot be solely attributed to climate change, projected changes in the climate system are
expected to exacerbated present climate vulnerabilities.9

2.2. Projected climate change in Australia

According to the Australian Bureau of Meteorology (BOM) and the Commonwealth Scientific
and Industrial Research Organisation (CSIRO), by 2030 temperatures are expected to rise by
0.6 to 1.5°C across Australia compared with the 1980-1999 average, noting that
temperatures already rose by an average of 0.6°C by 1990 compared with 1910.7 By 2070,
temperatures are expected to rise by 1.0 to 2.5°C s and 2.2 to 5.0°C under scenarios similar
to stringent mitigation and baseline scenarios respectively.7 The projected effects of these
temperature rises vary by region. Further decreases in average rainfall and more frequent
and severe droughts and are expected over southern Australia, but average rainfall in
northern Australia may increase or decrease.7 An increase in the number and intensity of
extreme rainfall events is projected for most regions.7 The number of extreme fire-weather
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3.3. Vulnerable groups

All populations will be affected by a changing climate, but the initial health risks vary greatly,
depending on a number of factors.13-18 People living in small-island developing states and other
coastal regions, large cities, and rural areas are all particularly vulnerable in different ways.13-18

Health effects are expected to be more severe for children; the poor, especially women; elderly
people; people who work outdoors; and people with pre-existing medical conditions.13-18 Major
diseases that are sensitive to climate change - diarrhoea, vector-borne diseases like malaria,
and infections associated with under-nutrition - are most serious for children living in poverty.14

Climate change will therefore have its greatest effect on those who have contributed the least to
its cause and who have the least resources to cope with it.17 Without mitigation and adaptation,
it will worsen global health inequity through negative effects on the social determinants of
health, and may undermine the last half-century of gains in development and global health.17, 18

This led to the principle of common but differentiated responsibilities in the 1992 Rio
Declaration,23 which reflects the principle of justice in medical ethics.24 This principle
emphasises the need for a strategy of contraction and convergence, whereby wealthier
countries rapidly reduce emissions and poorer countries can increase emissions to achieve
health and development goals, until at a point of convergence at sustainable emissions per
person.17

3.4. Mitigation as preventative public health

Mitigation of climate change can be considered a public health measure, which seeks to
prevent its adverse health impacts. Limiting global average temperature rise to less than 2°C
above pre-industrial levels with a probability of greater than 66% requires cumulative CO2

emissions from all anthropogenic sources since 1870 to remain below about 2900 GtCO2.1

Approximately 1900 GtCO2 had already been emitted by 2011.1 This leaves a global carbon
budget of approximately 1000 GtCO2, which must be adhered to in order to prevent the most
adverse health impacts of climate change.

Irrespective of climate change, policies to reduce GHG emissions have potentially large
public health benefits.13, 18, 25, 26 Air pollution is considered the world’s single largest
environmental health risk and caused approximately 7 million premature deaths in 2012 from
ischaemic heart disease, stroke, chronic obstructive pulmonary disease, acute respiratory
infection and lung cancer.27 Air pollution is estimated to cost US$3.5 trillion per year in lives
lost and ill health to the world’s most advanced
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the United States, direct economic benefits of reducing PM2.5 and ground-level ozone
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deaths.43 With strong mitigation, climate change is projected to result in 11% fewer
temperature-related deaths in both 2050 and 2100 in Australia.43 However, without strong
mitigation, temperature-related deaths are expected to rise by 14% and 100% in 2050 and
2100, respectively,43 particularly in northern Australia.45 Heat stress in the workplace is also
an occupational health hazard, with rising temperatures expected to lead to occasional
deaths, increased hospital admissions, and economic costs from lost productivity.46-48 The
impact of heat on work performance in 2013/2014 alone was estimated to cost the Australian
economy US $6.2 billion, representing 0.33 to 0.46% of Australia’s GDP.46

4.2.2. Food- and water-borne diseases

Food- and water-borne diseases are expected to increase, however the magnitude of specific
increases is difficult to predict due to a range of climate- and non-climate-related factors.9 By
2050 there it estimated to be between 205,000 and 335,000 additional cases of bacterial
gastroenteritis in Australia each year, and between 239,000 and 870,000 new cases by
2100.43 An additional 335,000 cases could result in $92.3 million in health and surveillance
costs and 1.6 million lost workdays.43

Increased frequency of storms and floods may cause sewage or farm run-off to contaminate
human water supplies with pathogens such as Cryptospiridium and Giardia.49, 50 Conversely,
some viral causes of gastroenteritis, especially rotavirus, are more commonly reported in
winter and may therefore become less frequent in the future.49, 51
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4.2.4. Respiratory illnesses

In addition to sharing common sources with GHGs, ground-level ozone and PM levels may
worsen with GHG-induced climate change.55-57 In some circumstances, such as in urban
areas, hotter temperatures may enhance ozone production in the lower atmosphere.55-57

Exposure to ozone in the lower atmosphere can reduce lung function and increase
respiratory problems, including asthma exacerbations.55-57 It may also be associated with
premature death, as it was in the 2004 Brisbane heat wave,40 particularly in people with heart
and lung disease.55 Increased frequency and intensity of bushfires, drought and dust storms
with corresponding acute increases in PM levels, is also likely to lead to increased asthma
exacerbations, respiratory medication use and hospital admissions for asthma and other
respiratory conditions.56, 58 Warmer conditions may also promote the production and release
of airborne allergens, such as fungal spores and plant pollen, consequently affecting atopic
conditions including asthma, allergic rhinitis, conjunctivitis and dermatitis.58, 59

4.2.5. Other indirect impacts

In addition to the relationship between heat and mental health, climate-related disasters,
including persistent and severe drought, floods, and storms, are associated with significant
mental health risks.60, 61 These impacts may be especially acute in rural communities where
climate change places additional stresses on livelihoods.61, 62 A changing climate in Australia
is likely to reduce local food yields and quality and increase food prices.61, 63 This is a
particular problem for lower-income families and remote communities where food choices are
often limited, and may lead to dietary insufficiencies, nutritional imbalances and health
impairments, especially in young children.61, 63 In addition, our health system and
infrastructure stand to suffer under climate change, with a 1.1m sea level rise is expected to
place $266 billion of coastal infrastructure at risk by the end of the century, including 258
police, fire and ambulance stations as well as 75 hospitals and health services.64 Finally, the
impacts of climate change in the Pacific may contribute to an increase in the number of
people seeking to move to nearby countries, including Australia, and affect political stability
and geopolitical rivalry within the Asia-Pacific region.9, 65 Together this presents a potential
national security and health threat to Australia.9, 65

4.3. Vulnerable groups in Australia

With a high proportion of the population living in coastal regions, and a high reliance on
broad acre agriculture, Australia is particularly vulnerable to climate change.52 The most
marginalised groups will disproportionately feel the overwhelmingly negative health impacts
of climate change, including: rural Australians; low-income individuals and families; people
with chronic diseases; children and elderly people; physical and outdoor workers; tourists;
and indigenous Australians.52 Indigenous peoples have higher than average exposure to
climate change because of a heavy reliance on climate-sensitive primary industries, strong
social connections to the natural environment, and constraints to adaptation.9 As with the
global assessment, inequity in the distribution climate change health impacts in Australia
necessitates that mitigation and adaptation policies should attempt to equitably distribute
burdens and benefits both domestically and internationally.
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4.4. Mitigation as preventative public health in Australia

Mitigation of climate change will be necessary in Australia in order to prevent the adverse
health impacts of climate change. Australia contributed about 1.1% of GHG emissions in
2010.66 While this seems small in absolute terms, there are only 16 countries, which emitted
more than Australia, and 178 that emitted less.66 If these latter countries chose not to reduce
emissions based on low absolute emissions per country, this would leave approximately 25%
of global emissions unaccounted for.66 This underscores a necessity for a global framework
of action, in which all countries participate. Additionally, Australia ranks 52nd in the world for
population size, making it one of the highest emitting countries per capita.67 In line with the
principle of common but differentiated responsibilities, the Climate Change Authority
combines information from climate science and the actions taken by other countries in a
modified contraction and convergence model to calculate recommended emission reduction
targets for Australia.68

Australia stands to reap potential public health benefits from actions taken to reduce
greenhouse gas emissions. It is estimated that in 2010 cancer, cardiovascular disease,
nervous system and sense disorders, mental disorders, chronic respiratory disease, and
diabetes contributed greatest to the disease burden in Australia.69 Many of these are chronic
diseases, which already consume large amounts of the health budget, with costs expected to
rise into the future.70 Mitigation and adaptation actions have the potential to reduce some of
this disease burden, thus presenting a public health opportunity for Australia.

Long-term exposure to urban air pollution accounts for 1.5% of all deaths in Australia and short-
term exposure accounts for a further 0.8%.55 The health cost of air pollution in Sydney alone is
estimated to be between $1 billion and $8.4 billion each year.71 Air pollution from motor vehicles
and coal-fired power generation are estimated to carry annual health costs of AU$2.7 72 and
$2.6 73 billion respectively. Thus strategies that focus on improving energy and combustion
efficiency, transitioning to non-combustion energy sources, and promoting active transport have
the mutual benefit of reducing GHG emissions and the disease burden from air pollution in
Australia. Associated health savings may substantially offset the cost of policy implementation.18

Mitigating climate change can also have some negative health impacts. A low-carbon transition
entails a shift away from carbon intensive sectors and technologies toward low-carbon ones.78

In the short to medium term, that transition means reallocating capital, labor, and rents, and
cannot be done without some negative impacts for some workers.78 Consequent unemployment
has potential health impacts, particularly mental illness.79 On the other hand, mitigation
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services sector and between sectors, as well as between regional governments.13, 82, 83

As with mitigation, adaptation plans may also confer public health benefits.18 For example,
expanding green spaces in cities can not only work to reduce the heat island effect, thereby
lowering heat-related mortality by 40-99%,84 but can also reduces both morbidity and mortality
from many cardiovascular and respiratory diseases and stress-related illnesses.13

Endnotes
1Intergovernmental Panel on Climate Change (IPCC), Climate Change 2014: Synthesis Report.

Contribution of Working Groups I, II and III to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change, ed. Core Writing Team, R.K. Pachauri, and



AMA Position Statement

Australian Medical Association Limited ABN 37 008 426 793 11

Contribution of Working Group II to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change., C.B. Field, et al., Editors. 2014:
Cambridge, United Kingdom and New York, NY, USA. p. pp. 709-754.

14World Health Organization (WHO), Protecting health from climate change: connecting
science, policy and people. 2009: Geneva Switzerland.

15World Health Organization (WHO), Quantitative risk assessment of the effects of climate
change on selected causes of death, 2030s and 2050s, S. Hales, et al., Editors. 2014:
Geneva, Switzerland. p. 1.

16World Health Organization (WHO) and World Meteorological Organization (WMO), Atlas of
Health and Climate. 2012: Geneva, Switzerland.

17Costello, A., et al., The Lancet Commissions: Managing the health effects of climate change.
Lancet and University College London Institute for Global Health Commission. The
Lancet, 2009. 373: p. 1693-1733.

18Watts, N., et al., The Lancet Commissions: Health and climate change: policy responses to
protect public health. The Lancet, 2015.

19Porter, J.R., et al., Food security and food production systems, in Climate Change 2014:
Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects.
Contribution of Working Group II to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change, C.B. Field, et al., Editors. 2014, Cambridge
University Press: Cambridge, United Kingdom and New York, NY, USA. p. 485-533.

20Ebi, K.L. and D. Mills, Winter mortality in a warming climate: a reassessment. Wiley
Interdisciplinary Reviews: Climate Change, 2013. 4(3): p. 203-212.

21Patrick, L.K., et al., Winter season mortality: will climate warming bring benefits?
Environmental Research Letters, 2015. 10(6): p. 1.

22Gasparrini, A., et al., Mortality risk attributable to high and low ambient temperature: a
multicountry observational study. The Lancet, 2015.

23United Nations Environment Programme (UNEP). Rio Declaration on Environment and
Development. in The United Nations Conference on Environment and Development.
1992.

24Beauchamp, T.L. and J.F. Childress, Principles of biomedical ethics. 7 ed. 2013, New York:
Oxford University Press.

25Haines, A., et al., Public health benefits of strategies to reduce greenhouse-gas emissions:
overview and implications for policy makers. The Lancet, 2009. 374(9707): p. 2104-
2114.

26World Health Organization (WHO), Health in the green economy: health co



AMA Position Statement

Australian Medical Association Limited ABN 37 008 426 793 12

31Avnery, S., et al., Global crop yield reductions due to surface ozone exposure: 2. Year 2030
potential crop production losses and economic damage under two scenarios of O3
pollution. Atmospheric Environment, 2011. 45(13): p. 2297-2309.

32United States Environmental Protection Agency (USEPA), The Benefits and Costs of the Clean
Air Act from 1990 to 2020. 2011: Washington DC.

33Intergovernmental Panel on Climate Change (IPCC), Summary for Policymakers, in Climate
Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change, O.
Edenhofer, et al., Editors. 2014, Cambridge University Press: Cambridge, United
Kingdom and New York, NY, USA.

34Smith, P., et al., Agriculture, Forestry and Other Land Use (AFOLU), in Climate Change
2014: Mitigation of Climate Change. Contribution of Working Group III to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change, O. Edenhofer, et
al., Editors. 2014, Cambridge University Press: Cambridge, United Kingdom and New
York, NY, USA.

35McMichael, A.J., et al., Food, livestock production, energy, climate change, and health.
Lancet, 2007. 370(9594): p. 1253-1263.

36O’Brien, K., et al., Toward a sustainable and resilient future, in Managing the Risks of
Extreme Events and Disasters to Advance Climate Change Adaptation.A Special Report
ofWorking Groups I and II of the Intergovernmental Panel on Climate Change. 2012,
Cambridge University Press: Cambridge, UK, and New York, NY, USA. p. 437-486.

37Vaneckova, P., et al., Effect of temperature on mortality during the six warmer months in
Sydney, Australia, between 1993 and 2004. Environmental Research, 2008. 108: p. 361-
369.

38Bennett, C.M., K.B.G. Dear, and A.J. McMichael, Shifts in the seasonal distribution of deaths
in Australia, 1968--2007. International Journal of Biometeorology, 2014(5): p. 835.

39Loughnan, M.E., N. Nicholls, and N.J. Tapper, The effects of summer temperature, age and
socioeconomic circumstance on Acute Myocardial Infarction admissions in Melbourne,
Australia. International Journal of Health Geographics, 2010. 9: p. 41-51.

40Tong, S., C. Ren, and N. Becker, Excess deaths during the 2004 heatwave in Brisbane,
Australia. International Journal of Biometeorology, 2010. 54(4): p. 393 - 400.

41Khalaj, B., et al., The health impacts of heat waves in five regions of New South Wales,
Australia: a case-only analysis. International Archives of Occupational & Environmental
Health, 2010. 83(7): p. 833-842.

42Hansen, A., et al., The Effect of Heat Waves on Mental Health in a Temperate Australian City.
Environmental Health Perspectives, 2008. 116(10): p. 1369-1375.

43Bambrick, H.J., et al., The Impacts of Climate Change on Three Health Outcomes:
Temperature-Related Mortality and Hospitalisations, Salmonellosis and other Bacterial
Gastroenteritis, and Population at Risk from Dengue, in Garnaut Climate Change
Review, R. Garnaut, Editor. 2008, Cambridge University Press: Canberra, ACT,
Australia.

44Gosling, S.N., G.R. McGregor, and J.A. Lowe, Climate change and heat-related mortality in
six cities Part 2: climate model evaluation and projected impacts from changes in the
mean and variability of temperature with climate change. International journal of
biometeorology, 2009.



AMA Position Statement

Australian Medical Association Limited ABN 37 008 426 793 13

45Huang, C.



AMA Position Statement

Australian Medical Association Limited ABN 37 008 426 793 14

63Friel, S., Climate change, food insecurity and chronic diseases: sustainable and healthy policy
opportunities for Australia. New South Wales Public Health Bulletin, 2010. 21(5-6): p.
129-133.

64Steffen, W., J. Hunter, and L. Hughes, Counting the Costs: Climate Change and Coastal
Flooding. 2014, Climate Council of Australia Limited.

65Sturrock, R. and P. Ferguson, The Longest Conflict: Australia’s Climate Security Challenge, R.
Sturrock and P. Ferguson, Editors. 2015: Melbourne, Australia.

66World Bank. CO2 emissions (kt).  [cited 2015 6th July]; Available from:http://data.worldbank.org/indicator/EN.ATM.CO2E.KT/countries.
67World Bank. CO2 emissions (metric tons per capita).  [cited 2015 6th July]; Available from:http://data.worldbank.org/indicator/EN.ATM.CO2E.PC/countries.
68Climate Change Authority (CCA), Australia’s emissions budget to 2050, in Reducing

Australia’s Greenhouse Gas Emissions - Targets and Progress Review final Report.
2014, CCA: Melbourne, Australia. p. 113-126.

69Australian Institute of Health and Welfare (AIHW), Australia's health 2012. Australia’s health
series no.13. Cat. no. AUS 156. 2012: Canberra, ACT.

70Australian Government, 2015 Intergenerational Report: Australia in 2055. 2015: Canberra,
ACT.

71Department of Environment and Conservation (DEC),



AMA Position Statement

Australian Medical Association Limited ABN 37 008 426 793 15

81Akompab, D.A., et al.,


