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Abstract 
  
Aims: This study aims to: (1) characterize the agroclimatic conditions of the Portuguese Denominations of Origin, 
using a compound index that combines thermal and soil water balance conditions and a high-resolution climatic 
dataset (~1 km spatial resolution); (2) categorize the main grapevine varieties as a function of this compound 
index. 
  

Methods and Results: The 50 protected denominations of origin (DOs)/ sub-regions in mainland Portugal are 
considered in the analysis. The Huglin and dryness indices are computed based on a high-resolution dataset over 
mainland Portugal and for a baseline period (1981–2015). Principal component analysis is applied to the time-
mean spatial patterns of the aforementioned bioclimatic indices and only over the planted vineyard cover areas 
in each region. This methodology enables the identification of a compound index that can be used to assess the 
agroclimatic conditions of a given DO / sub-region. Moreover, a set of 44 main grapevine varieties in Portugal is 
used for assessing their growth conditions. A categorization of these varieties in terms of their current 
agroclimatic growing conditions is also analyzed based on GIS methods. 
  

Conclusions: The present study highlights a wide diversity of agroclimatic conditions in the Portuguese DOs. This 
heterogeneity contributes to a vast number of different terroirs in the country, which is an important added-
value for the winemaking sector, particularly under the ongoing climate change. Furthermore, it is shown that 
the main grapevine varieties in Portugal are also growing in very different agroclimatic conditions, which enables 
their categorization based on their current growing bioclimatic conditions. 
  

Significance and Impact of the Study: The results of this study are not only useful for a detailed characterization 
of the agroclimatic conditions of the Portuguese DO, where there is a considerable lack of meteorological 
observations, but are also of utmost relevance when planning climate change adaptation measures and risk 
reduction strategies in the Portuguese winemaking sector. The variety-specific information may also be very 
helpful for varietal selection, mostly because information of climatic suitability for most of the Portuguese 
grapevine varieties is still incipient. 
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