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Observed climate changes in Australia

IPCC 2007

Regional climate change has occurred

Since 1950, there has been a 0.9 oC warming, with 
more heat waves, fewer frosts, more rain in north-
western Australia, less rain in southern and easter n 
Australia, sea level has risen 70 mm



Observed impacts in Australia

• Australia is already 
experiencing impacts from 
recent climate change : These 
are now evident in increasing 
stresses on water supply and 
agriculture, changed natural 
ecosystems and reduced 
seasonal snow cover 
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Observed impacts in Australia
• Ongoing vulnerability to 

extreme events:
demonstrated by 
substantial economic 
losses caused by 
droughts, floods, fire, 
tropical cyclones and 
hail

• Some adaptation has 
already occurred in 
response to observed 
climate change :
Examples come from 
sectors such as water, 
natural ecosystems, 
agriculture and coasts 

IPCC 2007

Top 20 insured losses 1967-2006
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Climate projections for Australia

The climate of the 21st century is virtually 
certain to be warmer

Less rainfall and more evaporation over 
most areas, especially in winter/spring

Heat waves and fires are virtually certain 
to increase in intensity and frequency  

Floods, droughts and storm surges are 
very likely to become more frequent and 
intense, and snow and frost are very likely 
to become less frequent 

IPCC 2007

See www.climatechangeinaustralia.gov.au



Potential impacts - water

• As a result of reduced precipitation 
and increasing evaporation, water 
security problems are projected to 
intensify by 2030 in southern and 
eastern Australia

• 0-45% less flow in Victorian 
catchments by 2030

• 14% less flow in south-western 
Australia by 2030

• 10-25% less flow in the Murray 
Darling Basin by 2050

• 7-35% less flow into Melbourne 
dams by 2050 IPCC 2007



Potential impacts - ecosystems

• Significant loss of biodiversity is 
projected to occur by 2020 in 
some ecologically-rich sites, 
including the Great Barrier Reef 
and Queensland Wet Tropics
� By 2020, bleaching and damage to the 

Great Barrier Reef equivalent to that in 
1998 and 2002 every 2 years

� Annual bleaching by 2030-2050

• Other sites at risk include 
Kakadu wetlands, south-west 
Australia, alpine areas and sub-
Antarctic islands
� By 2050, 80% loss of freshwater 

wetlands in Kakadu for a 30 cm sea 
level rise IPCC 2007



Potential impacts – agriculture & forestry
• Production from agriculture & forestry is 

projected to decline by 2030 over much 
of southern & eastern Australia due to 
increased drought & fire

� By 2030, grape price per tonne drops 4-10% in 
the Yarra Valley and 16-52% in the Riverina

� By 2070, south-western wheat regions are likely 
to have significant yield reductions while north-
eastern wheat regions are likely to have 
moderate increases in yield 

� Where trees are not water-limited, warming 
expands the growing season in southern 
Australia, but this may be offset by pest damage, 
reduction in average run-off and increased fire 
risk, whilst increased rainfall intensity is likely to 
exacerbate soil erosion problems

IPCC 2007



Potential impacts - coasts

• Ongoing coastal development and 
population growth are projected 
to exacerbate risks from sea-level 
rise and increases in the severity 
and frequency of storms and 
coastal flooding by 2050

� At Collaroy/Narrabeen beach (NSW), a 
sea-level rise of 0.2 m by 2050 
combined with a 50-year storm event 
leads to coastal recession exceeding 
110 m, causing losses of $245 million 

� In the next 50-100 years, 21% of the 
Tasmanian coast is at risk of erosion 
and significant recession

� The area of Cairns at risk of inundation 
by a 1 in 100 year storm surge is likely 
to more than double by 2050 IPCC 2007



Potential impacts – industry & cities

� Design criteria for extreme events are very likely 
to be exceeded more frequently

� Risks include more storm and fire damage, and 
more black-outs

� Greater risk of damage has implications for 
property values & insurance

� Inadequate dam storage during droughts

� Reduced water supply for coal/hydro power 
stations 

� Inadequate stormwater capacity during floods

� Greater demand for emergency services due to 
more extreme weather

Risks to major infrastructure are 
likely to increase 

IPCC 2007



Potential impacts - health

• Greater heat stress & deaths

� Warming and population growth may 
increase heat-related deaths in those 
aged over 65 from 1115 per year at 
present in Adelaide, Melbourne, Perth, 
Sydney & Brisbane to 2300-2500 per year 
by 2020, & 4300-6300 per year by 2050

• Mosquito borne diseases likely to move 
south

� Dengue Fever (no vaccine): an additional 
0.1-0.3 million exposed in 2020, and 0.6-
1.4 million in 2050

• More food-borne and water-borne 
diseases

• More mental stress in drought regions
IPCC 2007



Potential impacts - tourism
• Few Australian studies have assessed 

potential impacts on tourism (4.5% of GDP)

• Some tourist destinations may benefit from 
drier and warmer conditions

• Greater risks to tourism are likely from 
increases in extreme weather

• These adversely affect transport, personal 
safety, communication, water availability and 
natural attractions such as coral reefs, 
beaches, freshwater wetlands and forests 

• Less snow for skiing

• Likely shifts in travel preferences within and 
outside Australia

IPCC 2007



Solutions

IPCC 2007

Adaptation will be necessary to address impacts 
resulting from the warming which is already 
unavoidable due to past emissions

A wide array of adaptation options is available, bu t 
more extensive adaptation than is currently occurri ng 
is required to reduce vulnerability

• Technological, e.g. desalination

• Behavioural, e.g. purchasing decisions

• Managerial, e.g. farm practices

• Policy, e.g. planning regulations



Adaptive options for water

Reduce demand
• Water conservation
• Pricing incentives & rebates
• Improve water use efficiency

Increase supply
• Recycling
• Stormwater re-use
• Groundwater
• Catchment vegetation thinning
• Desalination
• Rain-water tanks
• Expansion of water markets/trading
• Pipes connecting catchments
• Irrigation channels in pipes

IPCC 2007



Solutions

IPCC 2007

There are environmental, economic, social, 
informational, attitudinal and behavioural barriers  to 
implementation of adaptation

Adaptation alone is not expected to cope with all t he 
projected impacts of climate change, especially ove r 
the long term

Many impacts can be avoided, reduced or delayed by 
mitigation (net emission reductions)

A portfolio of adaptation and mitigation measures c an 
diminish the risks associated with climate change



Setting a target for reducing 
greenhouse gas emissions

Article 2 of the UN Framework Convention on Climate  
Change says we should stabilize greenhouse gases 
at a level that prevents dangerous climate change

“Dangerous” is not defined and is rather subjective

Mitigation efforts over the next two to three decad es 
will have a large impact on opportunities to achiev e 
lower stabilization levels and global warming

The science tells us that impacts become greater an d 
more widespread for a warming of 2-3 oC



2020- 2060

2000- 2040

2000- 2030

Year 
global 
CO2 
emissions
return to 
2000 level

-30 to +52010 - 20302.8 – 3.2535 – 590

-60 to -302000 - 20202.4 – 2.8490 – 535

-85 to -502000 - 20152.0 – 2.4445 – 490

Reduction in 
2050 global CO2 
emissions 
compared to 
2000

Year global 
CO2 needs 
to peak

Global mean 
warming at 
equilibrium
(ºC) relative 
to the year 
1750

Stabilization level 
(ppm CO2-eq)

Limiting global warming to 2.0-2.4°C relative to the year 1750 
would require stabilizing CO2-equivalent concentrat ions 
(including the effect of non-CO2 greenhouse gases) at 445 to 
490 ppm between 2100 and 2150

In turn, this requires a 50 to 85% reduction in CO2-equivalent 
emissions by the year 2050, relative to 2000

Setting a target for reducing 
greenhouse gas emissions



Conclusions

Climate change is real and underway

Most of the warming of the past 50 years is due to 
human activities

Climate change will continue in the 21st century

Warmer and drier conditions are expected in 
Australia, with more extreme events

Significant impacts are likely

Risk management requires both adaptation and 
emission reductions



Extra slides



Summary for temperature change 

• By 2030 a best estimate warming of around 1.0°C wit h a 
range of 0.6 to 1.5°C

• By 2070 under low emission scenario (B1) a best est imate 
warming of around 1.8°C with a range 1.0 to 2.5°C

• By 2070 under a high emission scenario (A1FI) a bes t 
estimate warming of around 3.4°C with a range 2.2 t o 5°C

• Warming least in coastal areas and Tasmania

• Increase in diurnal range in the south



Stippling 
indicates where 
decrease is 
‘likely’ (more 
than 67% 
probability of 
decrease)

No areas show 
‘likely’ increase

Rainfall change in 2030: median A1B



Rainfall change in 2030: median A1B



Other probabilistic projections

• Windspeed mainly increases

• Relative Humidity small decreases

• Solar radiation increases in the south

• Potential evaporation increases

• Sea surface temperature increases, especially
Tasman sea

• Windspeed

• Relative Humidity

• Solar radiation

• Potential evaporation 

• Sea surface temperature



Extreme events

• Extreme daily rainfall tends to increase in many ar eas 
but not in the south in winter and spring

• Likely increased frequency of drought (as defined o n 
current climate) over most of Australia, particular ly in 
the south-west

• Likely fire danger increases in south-eastern Austr alia

• Increased intensity of tropical cyclones likely, bu t total 
number of cyclones may decrease

• Number of large hail days may increase along the ea st 
coast but decrease along the south coast


