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Figure 35: Coping range showing the refaﬁanshiprbefween (a) climate change and threshold exceedance,
and (b) how adaptation can establish a new critical threshold, reducing vulnerability to climate change.
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Recent seasons have shown
vulnerability to climate

Stream flow in Murray Darling Basin and other
catchments

Rainfall in recent seasons 02, 04, 06, 07

Very hot dry autumn in 2005

Heatwave in February impact on viticulture2004
Heatwave in March impact 2008

Changes in crop development (wheat and vines)
Changes in pests and diseases
Damaging frosts in 2002, 2004 and 2006.
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Evidence for vulnerability..is it
evidence for climate change

Stream flow in Murray Darling Basin and other
catchments

Rainfall in recent seasons 02, 04, 06, 07

Very hot dry autumn in 2005

Heatwave in February impact on viticulture2004
Heatwave in March impact 2008

Changes in crop development (wheat and vines)
Changes in pests and diseases
Damaging frosts in 2002, 2004 and 2006.



Top down impact
Changes to the atmosphere gnalysis Emission scenarios
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Changes to global climate

Changes to regional climate
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Impacts on local farming
systems
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Bottom upi vulnerability analysis

Cascading uncertainty
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Mean Surface Temperature Anomaly (°C)

Global Annual Mean Surface Temperature Anomaly (base 1961-90)
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Mean Surface Temperature Anomaly (°C)

Global Annual Mean Surface Temperature Anomaly (base 1961-90)
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Warming of climate system is
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ncrease in mean emperature (around 2°C)
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Detection and Attribution

A Temperature changes are easier to detect
and attribute than rainfall changes

A Extreme events are most dramatic but
trends are strongest evidence



Murray Darling Basin Annual Rainfall Anomaly (base 1961-90)
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Drought or climate change

A Drought and warming (about 4% PET per
degree warming)

A Drought or aridity (drought or drying)

A A more sensible question is what does the
early stage of climate change mean for
rainfall in southern grains region and
wheat growth in the southern region.



4 degrees by 2080
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Are we overstating the case ?

A Distinguish between media headlines and
science

A In my experience the most credible
sclentists are the most worried



What destroyed the sand castle ?

In a variable and changing climate it will always be
hard to distinguish between extreme events (wave)
and trends (tide)
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Fainfall (mm)
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Balaklava Growing Season Rainfall

450

400
350

300

250
200

150

100

50

1900

1920

1940

1960

1980

2000

2020




Keith GSR
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Deciles are the language of risk used by farmers and
agronomists




National Rainfall change 2030 Annual
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5% decline in rainfall

10% decline

20% decline
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ABARE report

A Climate Change i Impacts on Australian
Agriculture

A Australian production of wheat, beef, dairy
and sugar production could decline by 9-
10% by 2030 and 13-19% by 2050 relative
to what would other wise be case.



Different pathways to 2080
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South Australia Annual Rainfall
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Goyder’s Line from Space 2006
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Goyder's L|ne from Space 2000

Data: SPOT Veg satellite, September 21, 2000



SA Wheat Yields

2.5

1.5

0.5

1840

1860

1880

1900

1920

1940

1960

1980

2000

2020




20 Nitrogen fertiliser in Southern Aust.
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Fig. 1.  Average decadal wheat vields in Australia since 1860, an extension bv Angus (2001) of an earlier
analysis bv Donald (1963). Reproduced from the Awstralian Jowrnal of Experimenial Agriculiure 41,
277288 ( Angus JF, 2001) by permission of CSIRO PUBLISHING.






