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Global warming
A warming of 0.85 °C from 1880–2012
Each of the last three decades has been
successively warmer than any preceding
decade since 1850
Due to natural variability, trends based
on short records, e.g. 1998-2012, are
very sensitive to the beginning and end
dates and do not reflect long-term
climate trends
IPCC (2013)

Ocean heat and sea level rise
Ocean warming accounts for more than 90% of
the energy accumulated in the climate system
between 1971 and 2010
During 1901–2010, global average sea level
rose by 190 mm
Since the early 1970s, glacier mass loss and
ocean thermal expansion from warming
together explain about 75% of the observed
sea level rise
IPCC (2013)

Extreme weather

Jo Amarno (The Age)

• It is very likely that the number of cold days and
nights has decreased and the number of warm days
and nights has increased on the global scale
• It is likely that the frequency of heat waves has
increased in large parts of Europe, Asia and Australia
• There are likely more land regions where the
number of heavy precipitation events has increased
than where it has decreased
• Low confidence in long-term tropical cyclone trends
IPCC (2013)
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Human contribution to climate change
Human influence has been detected in warming of
the atmosphere and the ocean, in changes in the
global water cycle, in reductions in snow and ice, in
global mean sea level rise, and in changes in some
climate extremes
It is extremely likely that human influence has been
the dominant cause of the observed warming since
the mid-20th century
IPCC (2013)

Climate projections

IPCC (2013)

• Continued emissions of greenhouse gases will
cause further warming and changes in all
components of the climate system
• Global warming of 0.3-4.8oC by 2100, depending
on the emission scenario
• Sea level rise of 0.26-0.98 metres by 2100
• More and longer heat waves
• Extreme rainfall over most of the mid-latitude
land masses and over wet tropical regions will very
likely become more intense and more frequent
• Limiting climate change will require substantial
and sustained reductions in greenhouse gases

Projected Australian warming
2030: 0.4-1.8oC warmer than 1980-2000
2070: 1.0 to 2.5oC (low emissions), 2.2 to 5.0oC
(high emissions)
Greater rise in maximum temperature than
minimum temperature in southern Australia
More hot days, fewer cold days

CSIRO and BoM (2007)

Hot days over 35oC
Alex Proimos

Current average
days per year

Medium emissions
(2030)

Low emissions
(2070)

High emissions
(2070)

Perth

28

36-43

36-46

48-76

Alice Springs

90

102-118

112-138

132-182

Sydney

3.5

4.1-5.1

4.5-6.6

6-12

Melbourne

9

11-13

12-17

15-26

Brisbane

1

1.5-2.5

2.1-4.6

4.0-20.6

Canberra

5

7-10

8-14

12-26

Adelaide

17

21-26

24-31

29-47

Hobart

1.4

1.6-1.8

1.7-2.0

2.0-3.4

CSIRO and BoM (2007)

Future rainfall changes
CSIRO and BoM (2007)

Largest decreases in
winter and spring
Stippling shows areas
where 2/3rds of the 23
climate models agree on
drying
Potential evaporation is
likely to increase

Median % rainfall change in 2030, relative to 1990, for medium emissions scenario

More extreme rainfall
events

Fire weather
Percent changes in the number of days with very high and
extreme fire weather - 2020 and 2050, relative to 1990
2020
Low global warming
(0.4oC)

High global warming
(1oC)

2050
Low global warming
(0.7oC)

High global warming
(2.9oC)

Very High

+2-13%

+10-30%

+5-23%

+20-100%

Extreme

+5-25%

+15-65%

+10-50%

+100-300%

Map of study region, Lucas et al (2007)

2009 Victorian Bushfires Royal Commission report made 67 recommendations for adaptation

Cyclones
Frequency expected
to decrease, but the
proportion of severe
cyclones could
increase and shift
further south

Abbs and Rafter (2010)
NOAA

New projections coming soon

Four emission
scenarios and four
time periods

Ranges of change
for 21 climate
variables based on
40 climate models

Addressing a range
of user needs and
building user
capacity

Providing users
with data and
information for
decision making

Confidence ratings based on
5 lines of evidence
Climate model
results
Model
evaluation

Downscaling

Process
understanding

Confidence
assessment

Observed
trends

Projection products

• Peer-reviewed brochures, reports and journal papers
• Data for over 20 variables, such as temperature and rainfall, will
be made available in different formats
• Data sets and tools will be made available through a web portal

Data products
1.
2.

3.

Projected climate changes (relative to the IPCC reference period 1986-2005), based on
results from up to 40 CMIP5 global climate models judged to perform well over Australia,
plus dynamical and statistical downscaling where appropriate
Application-ready future climate data (where projected changes are applied to observed
data for use in risk assessments):

Application ready data are provided for a subset of 8 CMIP5 models:
• represents most of the range of possible changes in temperature, rainfall and windspeed over most of Australia, based on the Climate Futures approach
• simplifies the range of projection choices and reduces the effort required to
manage data

Data delivery and support
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