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Svante Arrhenius (1859-1927) 

Predicted that doubling CO2 
would lead to 5-6 degree 
warming 

http://upload.wikimedia.org/wikipedia/commons/6/6c/Arrhenius2.jpg


Climate Modelling  

 

 

 



CSIRO  Climate change: the latest science 

Global warming by 
2100:  
 
450 ppm: 
0.8 – 2.1 °C 
 
550 ppm: 
1.1 – 2.7 °C 
 
No mitigation: 
2.4 – 6.4 °C 

Global warming  -  future projections 



CSIRO and BoM climate projections in 2007 



New projections in 2014 

• New climate model 
simulations 

• Focus on serving the 
needs of natural 
resource 
management 

• DIICCSTRE- funded 

• Mid 2014 



Causes of observed warming 
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Different greenhouse gas emission scenarios 



Global warming Projections – IPCC (2007) 

Warming of 0.1 to 
0.7°C is projected 
by 2020, rising to 1.1 
to 6.4°C by 2100 

 



Australian warming in 2030 

oC 

Median warming in 2030, relative to 1990, for medium emissions 



Temperature: greatest warming in eastern and central Australia, with 
more extremely hot days and fewer frosts 

Australia’s climate has changed 



More hot days, fewer frosts 

Annual average number of 
days over 35oC 

Annual average number of 
days below 2oC 

The current method may over-
estimate the reduction in frosts 
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Projected warming  for southern areas of 
Australia relative to recent decades 

2030 (mid emissions)  0.6 - 1.5 oC 

2070 (low emissions)  1 – 2.5 oC 

2070 (high emissions) 2 - 5oC 

A little less in coastal areas and in 
winter 



Global rainfall change: consensus of CMIP3 models 

 

IPCC 2007 



Stronger high pressure belt in the southern 
hemisphere 



 
 
Percent of model distribution showing annual precipitation increase 

Likely decrease Likely increase      Uncertain 

Likely decrease in 
the south 

No areas of likely 
increase 

Is rainfall going to increase or decrease? 



Observed changes: past 60 years 
More rain in north-western Australia, less rain in southern and eastern 
Australia 



Summary for annual rainfall change 
(%) 

       2030  2070 low 2070  high 

Eastern 

Australia 

-10 to +5 -15 to +5 -30 to +10 

Southern 

Australia 

-10 to  0 -15 to  0 -25 to +5 

• Decreases strongest in winter-spring 

• Any increases are most possible in the north and east in summer and 
autumn 

• Local changes may vary significantly 

 



Changes to extreme rainfall 

• Tendency for the heaviest falls to 
become more intense 

• Strong effect in some models, absent 
in a few 

• Increases risk of flooding 

• EA is revising the Australian Rainfall 
and Runoff Handbook 
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Analogues for future regional climate 

What could the climate of some wine-growing regions become with four 
degrees of global warming? 

Three cases were considered  

•Least hot and wettest (of the model results at four degrees) 

•Mid case 

•Hottest and driest 



Mildura: Analogue climates at 4°C  GW Mildura: Analogue climates at 4°C  GW 
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Nuriootpa: Analogue climates at 4°C  GW 
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Nuriootpa: Analogue climates at 4°C  GW Nuriootpa: Analogue climates at 4°C  GW 

* 



Present Climate Year 2050 mid warming 

Projected climate suitability for viticulture  
(Webb et al.  2007)  

 



Thank you 


