
SUMMARY 

ABSTRACT ..................................................................................................................... II 

RESUMEN ..................................................................................................................... IV 

RESUM ......................................................................................................................... VI 

SUMMARY.................................................................................................................. VIII 

LIST OF ABBREVIATIONS ............................................................................................... XI 

LIST OF FIGURES ......................................................................................................... XIII 

LIST OF TABLES ........................................................................................................... XXI 

PREFACE .................................................................................................................. XXIV 

1 INTRODUCTION ..................................................................................................... 1 

1.1 Climate change ........................................................................................................................... 1 
 Climate change modelling ......................................................................................................... 2 

1.2 Viticulture and climate conditions .............................................................................................. 7 

1.3 Climate change a nd viticulture ................................................................................................. 11 
 Sensitivity of grapevine on climate conditions ........................................................................ 14 
 Climate change impact on viticulture ...................................................................................... 15 
 Bioclimatic indices ................................................................................................................... 18 
 Zoning ...................................................................................................................................... 19 
 Irrigation .................................................................................................................................. 19 

1.4 Scope ........................................................................................................................................ 20 

1.5 Research questions ................................................................................................................... 21 

1.6 Structure of the thesis ............................................................................................................... 22 

1.7 Concluding paragraph ............................................................................................................... 22 

2 MATERIALS AND METHODOLOGY ........................................................................ 23 

2.1 Introduction .............................................................................................................................. 23 

2.2 Presentation of the study sites .................................................................................................. 23 
 Viticulture site Goriška Brda .................................................................................................... 23 



 Viticulture site Valencia DO ..................................................................................................... 27 
 Choice of study sites ................................................................................................................ 31 

2.3 Meteorological data .................................................................................................................. 33 
 Meteorological datasets in Goriška Brda ................................................................................ 33 
 Meteorological datasets in Valencia DO ................................................................................. 34 
 Missing data ............................................................................................................................ 37 

2.4 Bioclimatic indices .................................................................................................................... 39 

2.5 Minimum temperature frequency ............................................................................................. 42 

2.6 Datasets of future climate scenarios ......................................................................................... 43 

2.7 Analysis 1: Historical spatial-temporal analysis of temperature and Dryness index (1963-2013)
 .................................................................................................................................................. 45 
 Temperature statistical analysis .............................................................................................. 45 
 Bioclimatic indices statistical analysis ..................................................................................... 46 
 Spatial-temporal analysis of minimum frequency analysis ..................................................... 46 
 Spatial-temporal analysis of Dryness Index ............................................................................. 46 

2.8 Analysis 2: Future temperature modelling in Goriška Brda study site (2041-2060) .................... 47 
 Future modelling calculations ................................................................................................. 47 

2.9 Analysis 3: Spatial-temporal analysis of temperature and bioclimatic indices (1963-2100) ....... 48 

2.10 Analysis 4: Spatial-temporal analysis of temperature and precipitation (1985-2100) ................ 49 

2.11 Analysis 5: Assessment of viticultural potential and delineation in Goriška Brda ...................... 50 

2.12 Analysis 6: Assessment of WR in Valencia DO (1985-2100) ....................................................... 56 
 Reference evapotranspiration calculations ........................................................................ 57 
 Crop Evapotranspiration calculations ................................................................................. 61 
 Water requirement model ................................................................................................. 62 

3 RESULTS AND DISCUSSION ................................................................................... 64 

3.1 Analysis 1: Historical spatial-temporal analysis of temperature and Dryness index (1963-2013)
 .................................................................................................................................................. 64 
 Temperature analysis .............................................................................................................. 64 
 Spatial-temporal analysis of bioclimatic indices HI and WI ..................................................... 66 
 Minimum temperature frequency analysis ............................................................................. 68 
 Temporal analysis of Dryness Index ........................................................................................ 70 

3.2 Analysis 2: Future temperature modelling in Goriška Brda study site (2041-2060) .................... 73 
 Future temperature model for period 2041-2060 .................................................................. 73 

3.3 Analysis 3: Spatial-temporal analysis of temperature and bioclimatic indices (1963-2100) ....... 77 
 Temperature and bioclimatic indices temporal analysis in Goriška Brda (1963-2100) ........... 77 
 Temperature and bioclimatic indices temporal analysis in Valencia DO (1963-2100) ............ 83 

3.4 Analysis 4: Spatial-temporal analysis of temperature and precipitation (1985-2100) ................ 90 
 Spatial distribution of meteorological stations in both study sites ......................................... 90 



 Spatial-temporal temperature analysis in Goriška Brda ......................................................... 91 
 Spatial-temporal temperature analysis in Valencia DO .......................................................... 94 
 Comparison of spatial-temporal progress of temperature between Goriska Brda and 

Valencia DO ........................................................................................................................................... 96 
 Temporal precipitation analysis in Goriška Brda and Valencia DO ......................................... 99 

3.5 Analysis 5: Assessment of viticultural potential and delineation in Goriška Brda .................... 102 
 Spatial distribution of topographical, pedological and climatic factors ................................ 102 
 Suitability of topographical, pedological and climatic factors .............................................. 107 
 Spatial distribution of suitability ........................................................................................... 110 

3.6 Analysis 6:  Assessment of WR in Valencia DO (1985-2100) .................................................... 114 
 Reference evapotranspiration model ................................................................................... 114 
 WR scenarios for Tempranillo, Bobal and Moscatel: maximum quality ............................... 119 
 WR scenarios for Tempranillo, Bobal and Moscatel: maximum production ......................... 122 
 WR comparing analysis of Tempranillo, Bobal and Moscatel destinated for maximum quality 

and maximum grape production ......................................................................................................... 124 

3.7 Concluding paragraph ............................................................................................................. 130 

4 SYNTHESIS AND FINAL CONCLUSIONS ................................................................ 131 

5 REFERENCES ...................................................................................................... 141 

6 ANNEXES ........................................................................................................... 159 

6.1 Annex 1: Map of viticultural sites with granted status DO in Spain ......................................... 159 

6.2 Annex 2: Spatial-temporal analysis for the period 1985-2100 ................................................. 160 
 Observed and modelized temperature progress of weather stations in Goriška Brda study 

site for the period 1985-2100 .............................................................................................................. 160 
 Observed and modelized temperature progress of weather stations in Valencia DO study site 

for the period 1985-2100 .................................................................................................................... 162 
 Average observed and modelized temperature progress in Goriška Brda and Valencia DO 

study site for the period 1985-2100 .................................................................................................... 165 
 

 


	SUMMARY

