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Adaptation in Space

Current Suitability
Suitability Retained > 50% GCMs
Suitability Retained > 90% GCMs
Novel Suitability > 50% GCMs
Novel Suitability > 90% GCMs

Hannah et al. 2013



Adaptation in Space

What about
adaptation In
place?

Hannah et al. 2013



Hyper-diversity of winegrapes:

Vitis vinifera subsp. vinifera
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Hyper-diversity of winegrapes:
Vitis vinifera subsp. vinifera

Late - March Mid - Aprll Mid - May

Chasselas Pinot Noir Cabernet Sauvignon



Hyper-diversity of winegrapes:
Vitis vinifera subsp. vinifera




Phenological diversity: timing of maturity
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Phenological diversity: timing of maturity

~1,300 varieties planted
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Phenological diversity: timing of maturity
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Can we adapt to climate

change by utilizing this

phenological hyperdiversity?

August —————— > October



Objectives

1. Build phenological models for eleven

winegrape varieties (most planted globally
and phenologically diverse)

2. Generate a map of global wine growing
regions

3. Predict the future timing of winegrape
maturity using global climate projections




Objectives

1. Build phenological models for eleven

winegrape varieties (most planted globally
and phenologically diverse)

2. Generate a map of global wine growing
regions

3. Predict the future timing of winegrape
maturity using global climate projections

Assess the diversity of varieties that will
be able to grow across wine growing
regions with future climate change




Phenological models
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2010



Phenological models

Relative
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Phenological diversity: timing of maturity
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Defining Global Wine Regions

Graca 2006, 2012; Anderson 2013; Bois
unpublished



Assessing Variety

Suitability

Timing of maturity = Véraison + 35
days

Maturity must occur between
September 1 and October 31 in the
Northern Hemisphere.

Graca 2006, 2012; Anderson 2013; Bois
unpublished



Climate Projections

- 32 runs of 3 global circulation model (GCM)
from CMIP5 with daily temperature @
~ 1 degree resolution
- CESM1-CAMS5
- CESM1-BGC
- CCSM4 (30 members)

\
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- RCP 8.5 emissions scenarios (& 4.5)

- GCMs were bias corrected for daily differences in
the mean using observational climate data (BEST)

between 1955 - 1999 (efficacy assessed using K-
C tacte)



Wine Regions of
Western US




Cabernet

Pinot Noir

early variety




Number of Varieties
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Number of Varieties
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Phenology
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Phenology
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