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Somewhere on the Rhone

Outline

• Berry development
– Growth

– Accumulation of solutes

– Role of temperature

• Climate Change

• Wine quality in a 
changing world
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The Wine
Regions

of
France

The Wines and Domaines of France, Coates, 2000

The Wines
• Bandol Domaine de Terrebrune

– 2009 

– 85% Mourvedre - 7.5% Grenache - 7.5% Cinsault

– Flavors to look for: wild game, earthy notes, red fruit flavors

• Coteaux du Languedoc "Quetton St Georges" 
– 2009 

– 70% Syrah - 20% Grenache - 10% Carignan

– Flavors to look for: black olive, smoked meat, black pepper, red/black fruit

– Baux de Provence "Coin Caché" 
– 2009

– Domaine du Mas de la Dame 

– 85% Grenache - 15% Syrah

– Flavors to look for: dried and black fruits, chocolate

• Carignator 3 Ter
– 2009

– Domaine Rimbert

– 100% Carignan

– Flavors to look for: red fruit, floral
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Australian Viticulture from text: “Ripening berries – a critical issue” by Dr. Bryan Coombe and Tony Clancy 
(Editor, Australian Viticulture), March/April 2001. Illustration by Jordan Koutroumanidis and provided by Don 
Neel Practical Winery and Vineyard

Berry Development
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Time

Accumulation

Reduction

Solute Accumulation

Organic acids
Tannins

“Green” flavors

Sugars
Anthocyanins
Fruity flavors
Floral flavors

Tannins
Malic acid

“green” flavors

Flavor Evolution
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Fruit Exposure a Good Thing
• Exposure improves flavor profile

– Reduced veggie and more fruity/floral
• Reducing veggie: exposure driven

• Exposure reduces disease pressure

• How much exposure is sufficient?
– Depends on growing region

• cooler – more exposure

Berry Metabolism

Leaf Area

Phloem

Sugar Sink Flavor Sink

Berry Metabolism – Preveraison
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Berry Metabolism

Leaf Area

Phloem

Sugar Sink Flavor Sink

Berry Metabolism – Fruit Ripening

Temperature
and

Variety

Jones, 2007
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The Wines
• Bandol Domaine de Terrebrune

– 2009 

– 85% Mourvedre - 7.5% Grenache - 7.5% Cinsault

– Flavors to look for: wild game, earthy notes, red fruit flavors

• Coteaux du Languedoc "Quetton St Georges" 
– 2009 

– 70% Syrah - 20% Grenache - 10% Carignan

– Flavors to look for: black olive, smoked meat, black pepper, red/black fruit

– Baux de Provence "Coin Caché" 
– 2009

– Domaine du Mas de la Dame 

– 85% Grenache - 15% Syrah

– Flavors to look for: dried and black fruits, chocolate

• Carignator 3 Ter
– 2009

– Domaine Rimbert

– 100% Carignan

– Flavors to look for: red fruit, floral

Flavor Evolution
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Consequence of Temperature

• Sunburned fruit

• Over-ripe “cooked” flavors

• Under-ripe flavors

• Insufficient acidity
– Tartaric acid costs

Climate Change
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Climate Change

• There is an abundance of evidence that 
the world is undergoing more rapid climate 
change

• Viticultural areas of the world are getting 
warmer

• Models suggest that profound change in 
wine regions will take place over the next 
century

Climate Change and Agriculture
• Productivity: 

• Quantity and quality
• Agricultural practices: 

• change in water use (irrigation) inputs (herbicides, 
insecticides, fertilizers) 

• environmental effects:
• Soil erosion and quality, biodiversity

• rural space:
• loss and gain of cultivated lands

• Adaptation:
• competition, development of plants to deal with 

consequence of climate change.
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Long-Term or Climate Change

Jones, 2007
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The Wines
• Bandol Domaine de Terrebrune

– 2009 

– 85% Mourvedre - 7.5% Grenache - 7.5% Cinsault

– Flavors to look for: wild game, earthy notes, red fruit flavors

• Coteaux du Languedoc "Quetton St Georges" 
– 2009 

– 70% Syrah - 20% Grenache - 10% Carignan

– Flavors to look for: black olive, smoked meat, black pepper, red/black fruit

– Baux de Provence "Coin Caché" 
– 2009

– Domaine du Mas de la Dame 

– 85% Grenache - 15% Syrah

– Flavors to look for: dried and black fruits, chocolate

• Carignator 3 Ter
– 2009

– Domaine Rimbert

– 100% Carignan

– Flavors to look for: red fruit, floral

Long-Term Predictions

Jones, 2007
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Representative Concentration Pathways (RCP, W/m2)

Global change in viticulture suitability RCP 8.5. 

Hannah L et al. PNAS 2013;110:6907-6912
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Net viticulture suitability change in major wine-producing regions. 

Hannah L et al. PNAS 2013;110:6907-6912

Average growing season temperature from 1971 to 1999 and from 2000 to 2012 in Rheingau, 
Germany (Geisenheim station, Deutscher Wetterdienst); Burgundy, France (Beaune station); and 

Rhone Valley, France (Orange station). 

van Leeuwen C et al. PNAS 2013;110:E3051-E3052
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Jackson and Lombard, AJEV, 1993

Inputs Responsible for Wine Quality

<Warm climate

Cool climate >
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Short-Term Temperature

Webb et al., 2011

Short-Term Temperature

Webb et al., 2011
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Survey of Damage

Webb et al., 2011

Extreme Heat and Damage

Webb et al., 2011
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The Wines
• Bandol Domaine de Terrebrune

– 2009 

– 85% Mourvedre - 7.5% Grenache - 7.5% Cinsault

– Flavors to look for: wild game, earthy notes, red fruit flavors

• Coteaux du Languedoc "Quetton St Georges" 
– 2009 

– 70% Syrah - 20% Grenache - 10% Carignan

– Flavors to look for: black olive, smoked meat, black pepper, red/black fruit

– Baux de Provence "Coin Caché" 
– 2009

– Domaine du Mas de la Dame 

– 85% Grenache - 15% Syrah

– Flavors to look for: dried and black fruits, chocolate

• Carignator 3 Ter
– 2009

– Domaine Rimbert

– 100% Carignan

– Flavors to look for: red fruit, floral

Management Strategies - Water

Webb et al., 2011
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Management Strategies - Canopy

Webb et al., 2011

Management Strategies – Row Orientation

Webb et al., 2011
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Management Strategies-Phenology

Webb et al., 2011

Final Thoughts

• Viticultural areas of the world are warming

• Viticulturists continue to develop strategies for 
producing quality winegrapes in a warmer world

• Role of the consumer
– Change in style preference

– Change in varietal preference
• Hundreds of known winegrape varieties

• Cabernet Sauvignon, Merlot and Chardonnay: 50% of 
consumption

• Eight varieties: 76% of wine consumed
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The Wines
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– 2009 

– 85% Mourvedre - 7.5% Grenache - 7.5% Cinsault
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– Baux de Provence "Coin Caché" 
– 2009

– Domaine du Mas de la Dame 

– 85% Grenache - 15% Syrah
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• Carignator 3 Ter
– 2009

– Domaine Rimbert
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