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The past, present, and future 
of climate change & wine
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Earlier harvest dates
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Wolkovich, Burge, Walker & Nicholas, 2017, J Ecology



Winegrape price declines at high temperature
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Climate change threatens wine quality

Nicholas, 2015, Scientific American Graphic: Jen Christiansen, Scientific American
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Climate change threatens wine quality

Nicholas, 2015, Scientific American Graphic: Jen Christiansen, Scientific American
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science
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http://www.kimnicholas.com/climate-science-101.html



Past: exponential emissions…
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Stocker et al., 2014, IPCC WG1 TS

I was born



Source: CDIAC; Le Quéré et al 2017; Global Carbon Budget 2017

Present: Emissions must peak now

Uncertainty is ±5% for 
one standard deviation 

(IPCC “likely” range)

Grad school

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-2017-123
http://www.globalcarbonproject.org/carbonbudget/


Future: Our choices today determine the future of life on Earth

Source: Riahi et al. 2016; IIASA SSP Database; Global Carbon Budget 2017

I hope to retire

http://dx.doi.org/10.1016/j.gloenvcha.2016.05.009
https://tntcat.iiasa.ac.at/SspDb/dsd?Action=htmlpage&page=welcome
http://www.globalcarbonproject.org/carbonbudget/


We have a choice between two different worlds

Wolkovich, Cortazar-Atauri, Morales-Castilla, Nicholas, & Lacombe, 2018, Nature Climate Change

We fix it! 
(RCP2.6)

Temperature (°C) 

change by 2070



Wolkovich, Cortazar-Atauri, Morales-Castilla, Nicholas, & Lacombe, 2018, Nature Climate Change

We don’t fix it
(RCP8.5)

We fix it! 
(RCP2.6)

Temperature (°C) 

change by 2070

Temperature (°C) 

change by 2070

We have a choice between two different worlds



Source: Sonoma Index-Tribune

Manage what we can’t avoid, 
and avoid what we can’t manage
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Many options; adaptation gets harder 
with more warming

Nicholas and Durham, 2012, Global Environmental Change

Short-term Long-term
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New Trellising Could Shade and Cool 

Fruit, and Increase Quality 
Previously reported light interception (Dokoozlian & Kliewer, 1995)
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% cluster intercepted light (PAR)

N=488 vines

1% increase in light, >2% decrease in 

grape color and tannins (p<0.005)
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>80% of global winegrowing uses <1% 
of available diversity

Wolkovich, Cortazar-Atauri, Morales-Castilla, Nicholas, & Lacombe, 2018, Nature Climate Change

Just 12 varieties constitute most wine worldwide



Use wine diversity to increase resilience

Wolkovich, Cortazar-Atauri, Morales-Castilla, Nicholas, & Lacombe, 2018, Nature Climate Change
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Also recognizing that sustainable lifestyles and sustainable patterns of consumption 

and production, with developed country Parties taking the lead, play an important role in 

addressing climate change, 

Have agreed as follows: 

Article 1  

For the purpose of this Agreement, the definitions contained in Article 1 of the 

Convention shall apply. In addition: 

(a) “Convention” means the United Nations Framework Convention on Climate 

Change, adopted in New York on 9 May 1992;  

(b) “Conference of the Parties” means the Conference of the Parties to the 

Convention; 

(c) “Party” means a Party to this Agreement. 

Article 2  

1. This Agreement, in enhancing the implementation of the Convention, including its 

objective, aims to strengthen the global response to the threat of climate change, in the 

context of sustainable development and efforts to eradicate poverty, including by:  

(a) Holding the increase in the global average temperature to well below 2 °C 

above pre-industrial levels and pursuing efforts to limit the temperature increase to 1.5 °C 

above pre-industrial levels, recognizing that this would significantly reduce the risks and 

impacts of climate change; 

(b) Increasing the ability to adapt to the adverse impacts of climate change and 

foster climate resilience and low greenhouse gas emissions development, in a manner that 

does not threaten food production; and 

(c) Making finance flows consistent with a pathway towards low greenhouse gas 

emissions and climate-resilient development.  

2. This Agreement will be implemented to reflect equity and the principle of common 

but differentiated responsibilities and respective capabilities, in the light of different 

national circumstances.  

Article 3  

As nationally determined contributions to the global response to climate change, all 

Parties are to undertake and communicate ambitious efforts as defined in Articles 4, 7, 9, 

10, 11 and 13 with the view to achieving the purpose of this Agreement as set out in Article 

2. The efforts of all Parties will represent a progression over time, while recognizing the 

need to support developing country Parties for the effective implementation of this 

Agreement.  

Article 4  

1. In order to achieve the long-term temperature goal set out in Article 2, Parties aim to 

reach global peaking of greenhouse gas emissions as soon as possible, recognizing that 

peaking will take longer for developing country Parties, and to undertake rapid reductions 

thereafter in accordance with best available science, so as to achieve a balance between 

anthropogenic emissions by sources and removals by sinks of greenhouse gases in the 

second half of this century, on the basis of equity, and in the context of sustainable 

development and efforts to eradicate poverty.  

-UN Paris Agreement, 12 December 2015

Avoiding dangerous climate change



https://www.slideshare.net/GlenPeters_CICERO/how-much-carbon-can-we-emit

“We can only emit a little more to stay 
under 1.5°C or 2°C”

21

Need to cut emissions 
in half each decade 



https://www.slideshare.net/GlenPeters_CICERO/how-much-carbon-can-we-emit
22

“We can only emit a little more to stay 
under 1.5°C or 2°C”



Sweden: Net Zero by 2045 
(85% reduced emissions)
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Guardian, 3 Feb 2017



Industry leadership
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Carbon footprint of wine
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PE International, “California Wine’s Carbon Footprint”



Priorities to reduce wine’s carbon footprint
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Optimize inputs & 
nitrogen management

Energy efficiency & 
renewable energy

Lightweight & 
alternative 
packaging

Switch from 
truck & air to 
rail & ship 
transport

PE International, “California Wine’s Carbon Footprint”



Comprehensive emission reductions

@KA_Nicholas
FIVS International Wine Greenhouse Gas Protocol  27/27 

Joint Ownership of Vineyard, Winery and Bottling  

The following diagram describes the entity that owns only vineyard, winery and bottling operations.  

Figure 7: Vineyard, Winery and Bottling Centre Process Boundaries 
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High-impact individual actions: car, plane, meat-free



Conclusions 
• Climate change threatens wine quality and traditional 

growing areas (+ life on Earth)

• Adapt existing vineyards & thoughtful planning of new 
vineyards 

• Climate change gives urgent motivation for reimagining 
wine industry – opportunities for leaders to cut carbon 
in half (heading for zero emissions) 
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