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Introduction
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Climatic forcing …



Methods for viticultural zoning
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� 15 bioclimatic indices
� 4 fundamental indices
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to viticultural zoning in Europe. Clim Res 43:163-177
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grapevine yield in the Port Wine region under present and future climate conditions. 
Int J Biometeorol 55:119-131
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Methods for climate change projections
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A1B

Climate models for regional projections …



Atmospheric Modelling & Downscaling
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Data

� Climatic variables for bioclimatic indices: daily TG, TN, TX & RR

� 1st part: viticultural zoning for current climates:

� Station-based dataset E-OBS (ECA&D)

� Grid: 0.25º latitude x longitude (~25 km)

� Baseline period: 1950-2010

� 2nd part: viticultural zoning for future climates:

� Ensemble of 16 simulated datasets from 15 RCMs

� Grid: 0.25º latitude x 0.25º longitude

� 1961-2000 (model validation/calibration)

� 2011-2070 – A1B emission scenario (ensemble projections)
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Results…



ºC

Huglin Index (OBS)
degree-day index (Thermal & radiative basic requirements)
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Suitability widely depends on grapevine variety: early-late cultivars

Too cold 

winters



Tmin < -17ºC (OBS)
Lower lethal limit for grapevine
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Important

limitation to 
winegrape 
growth in 

northern and 

eastern 

Europe 

days



Dryness Index (OBS)
Potential soil water balance (water stress assessment)
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Moderate

limitation to 
winegrape 
growth in 

some
southern 

regions 

Moderately DryVery Dry HumidSub-Humid

mm



Hydrothermic Index (OBS)
Excessive precipitation/humidity levels

10

Moderate

limitation to 
winegrape 
growth in 
blue areas 
(risk of downy 
mildew disease 

and pests)

ºC.mm



Composite Index (OBS)
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%
Composite 

Index

SUITABLE

YEAR

HI ≥ 900ºC

n(Tmin < -17ºC) = 0DI ≥ -100 mm

HyI ≤ 7500ºC.mm

Suitable climate: CompI > 50%



Composite Index (OBS: 1980-2010)
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Composite 
Index allows 
a realistic

viticultural 
zoning in 
Europe



Differences in the Composite Index (OBS) 
1980/2010 – 1950/1979
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Recent-past 
increase in 

climate 

suitability

for viticulture

Future projections …



Composite Index
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Northward displacement of the “optimal regions”
and reduction in their extension

1961-2000 2041-2070



Differences in the Composite Index 
2041/2070  – 1961/2000
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Main contributors to projected changes
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Significant 
drying of the 

growing season
Change in DI (A1B)

Significant
warming of the 
growing season

Change in HI (A1B)



Main climate change risks
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pests & diseases water stress

HyI – A1B (2041-2070) DI – A1B (2041-2070)



Adaptation/mitigation measures
18

Thank you!

Short-term measures:

Irrigation

Changes in agricultural practices and 
in soil management

Plant protection against water & 
thermal stresses

More effective control of pests & 
diseases

Fertilization

Long-term measures:

Selection of suitable grapevine 
varieties

Changes in the vineyards microclimate 
(e.g. solar exposure, altitude, vine 

density)

Genetic breeding


