
Tipping points – how long can you 
buffer against a need to move? 
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Tipping points 

• Stress and strain 

• Tipping point: the critical point at which 
strong nonlinearities appear in the 
relationship between system attributes and 
drivers;  

• Once a tipping point threshold is crossed, the 
change to a new state is typically rapid and 
might be irreversible or exhibit hysteresis.  



Question homogeneity of impact and response 
 
Danger of underemphasising current changes 
 
Danger of complacency on safe side and fatalism about after the catastrophe 



Adaptation     Migration    Extinction  

140 year old Shiraz vine 



Migrate 
 
Toward poles and 
up hills 
 



Ferrari moving to higher vines as climate 

change effects felt 

 Tuesday 11 December 2012 
 by Anne Krebiehl 

Tweet44 +10Share50 

Italian sparkling producer Ferrari Fratelli Lunelli is actively encouraging its growers to plant 

vines higher in Trentino to avoid the effects of climate change.  
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Howden et al 2010 



Park et al 2012  Global Env Change 



Thinking on climate change not new to 
wine industry  

• Dry, P. R. (1988) Climate change and the 
Australian grape and wine industry. Australian 
grape grower and wine maker. 300: 14-15. 

 

• Smart, R.E. (1989) Climate change and the 
New Zealand wine industry - prospects for the 
third millennium. Australian and New Zealand 
Wine Industry Journal, 4: 8-11. 
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 "The climate system is an angry 
beast and we are poking it with 
sticks." - Dr. Wallace Broecker 

 

http://www.cbc.ca/news/technology
/story/2008/11/18/f-savory-

broecker.html  
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Six impacts of climate change on viticulutre 

1.Change in mean temperature: faster crop 
development,higher water use & disease. 

2. Changes to extreme max temperatures – heatwaves 
3. Changes to frost risk 
4. Changes to amount and timing of rainfall influencing 

soil water and foliar diseases 
5. Changes to quality and quantity of water available 

for irrigation 
6. Change to carbon dioxide atmosphere 
  
 

 



Greg Jones  













Climate change: water  

IPCC (2007) 



Drought vs Aridity 

 

• A principle of drought policy is not to confuse 
drought (temporary dry spell) and aridity (a 
dry region or season) 

• Drought vs drying; cycle or trend; climate 
variability or climate shift. 

 



The first irrigation 
drought  

 

High value horticulture “were struggling for the first 
time ever with insufficient water to produce a crop”   

Horticulture Australia described the deepening crisis 
for the lower Murray Darling Basin as an 
“unprecedented process of unplanned structural 
adjustments on a massive scale…with consequences 
for growers, farming families, local businesses and 
regional communities”.  

 

 



Tarrawarra Monastery 
(met station 86364)   

The 2012 annual rainfall was decile 3 
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Red wine

Rate of change (year-1)

Sadras, Soar & Petrie PR (2007) Australian J Grape & Wine Res 13: 117 

improvement 

decline 



 
 

 “…merlot from the Murray Darling 

shouldn’t be this good…” 

Halliday J (2009). The Weekend Australian Magazine, 25-26 July 

referring to Trentham Estate Merlot 2006: 



Climate change study 'exaggerated and full 

of mistakes': Chapoutier 

 Monday 22 April 2013  
 by Jane Anson in Bordeaux 

Tweet72 +10 Share138 

Michel Chapoutier has spoken exclusively to Decanter.com about his frustration over the recent 

press reports claiming the winemaking map will be entirely redrawn by 2050.  

 
'I am not a global warming denier': Michel Chapoutier 

 



140 year old Shiraz vine 







Many stressors 

• Demand and Supply 

• Currency 

• Conflicting demands for water  

• Labour costs 

• Policy risk  

• Wine tax 

• Debt 
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Low  probability, extreme outcomes 
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Increased 
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Considerable 
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Probability Consequence 

Core benefits of adaptation and mitigation 

Probability – the likelihood of reaching or exceeding a given level of global warming  

Consequence – the effect of reaching or exceeding a given level of global warming  

Risk = Probability × Consequence 

Vulnerable to 

current climate 

Happening now 




