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Managing our variable and changing climate 



Recent seasons have shown 

vulnerability to climate
1. Stream flow in Murray Darling Basin and other 

catchments

2. Rainfall in recent seasons 02, 04, 06, 07

3. Very hot dry autumn in 2005

4. Heatwave in February impact on viticulture2004

5. Heatwave in March impact 2008

6. Changes in crop development (wheat and vines)

7. Changes in pests and diseases

8. Damaging frosts in 2002, 2004 and 2006.



Evidence for vulnerability..is it 

evidence for climate change
1. Stream flow in Murray Darling Basin and other 

catchments

2. Rainfall in recent seasons 02, 04, 06, 07

3. Very hot dry autumn in 2005

4. Heatwave in February impact on viticulture2004

5. Heatwave in March impact 2008

6. Changes in crop development (wheat and vines)

7. Changes in pests and diseases

8. Damaging frosts in 2002, 2004 and 2006.



Changes to global climate

Changes to regional climate

Impacts on local farming 

systems 

Changes to the atmosphere

www.stephenschneider.stanford.edu

Cascading uncertainty

Emission scenarios

Global circulation models

Downscaling models

Impact models

Top down impact 

analysis

Bottom up ïvulnerability analysis





Warming of climate system is 

unequivocal  IPCC 2007 

Source BoM





Detection and Attribution

ÅTemperature changes are easier to detect 

and attribute than rainfall changes

ÅExtreme events are most dramatic but 

trends are strongest evidence 





Drought or climate change

ÅDrought and warming (about 4% PET per 

degree warming)

ÅDrought or aridity   (drought or drying)

ÅA 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



Source: Bureau of Meteorology



Are we overstating the case ?

ÅDistinguish between media headlines and 

science

ÅIn my experience the most credible 

scientists 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)



Temperature Projections



 

Rainfall Projections
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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





ABARE report

ÅClimate Change ïImpacts on Australian 

Agriculture 

ÅAustralian 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

-30

-25

-20

-15

-10

-5

0

5

2000 2010 2020 2030 2040 2050 2060 2070 2080

A
g

ri
c
u

lt
u

ra
l 

p
ro

d
u

c
ti

o
n



Source: Bureau of Meteorology
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