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Executive Summary 

 This report investigates the relationship between climate and viticulture in the Waipara 

region. 
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Introduction 

The relationship between viticulture and climate is well-regarded. Many studies have 

demonstrated (Spellman, 1999; Hall & Jones, 2010; Overton & Murray, 2014) that a variation 
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distinctive characteristics for the products originating from this area. “Terroir” includes 

specific soil, topography, climate, landscape characteristics and biodiversity features”. 

 

To achieve the research objectives and answer the research question, the Hall & Jones 

(2010) methodology, that has been used in to characterise wine regions in Australia, is being 

implemented for this New Zealand study. This uses secondary data sources from temperature 

records gathered over a 3-year growing season period from different vineyards that transect the 

Waipara Valley sub-region. This data is complemented by the national (NIWA) dataset as the 

validation baseline for measurement. Four key climate indices that represent the area's 

suitability for wine production are to be used in an attempt to characterise this area.  

 

Therefore, the results of this research aim to; 

 describe the Waipara Valley climate in sufficient detail to distinguish the region 

apart from others in New Zealand, and 

 provide clear evidence for the Waipara Valley Winegrowers Association to use in 

their application to register as a “Terroir” under the New Zealand Geographic 

Indications (Wine and Spirits) Registrations Act (2006) 

Study Area 

The Waipara Valley is a sub-region of North Canterbury, located north of the 

Canterbury Plains on the east coast of the South Island, New Zealand. The area comprises of 

both flat alluvial plains and terraces and hillsides on limeston
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Figure 1: Site of 

Canterbury and Waipara in 

relation to the South Island of 

New Zealand. Source: NZ Wine. 

 

 

 

 

 

                                                                           

            

 

 

  

Long term temperature trends vary inter-regionally in New Zealand and this can impact 

climate patterns at the local scale. Data from the long
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Figure 2: Map of the Waipara Valley (boundary circled) and surrounding sub-regions, North Canterbury, New Zealand. Source: New Zealand Wine
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Figure 3: 
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Background Theory 

Development of Bioclimatic Indices  

A background on the well-known influence of climate on the grapevine growth and 

wine quality is essential in order to understand the rationale and result of each bioclimatic 

indice used in this report. Generally, 
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Internationally there are four predominant temperature derived bio-climatic indices in 

use. The first to be developed was the Winkler Index (WI) (Amerine & Winkler, 1944). WI is 

based on classifying climate growing temperature regions based on heat summation/ 

accumulation of days over a set temperature threshold during a growing season.  

Growing degree-days (GDD) is a sum total of days in which the air temperature is 

above a base threshold required for growth - usually 10°C (Winkler et al, 1974). Growing 

season temperature (GST), is the average daily temperature through the growing season (Jones, 

2006). GST allows the cultivator to predict the duration in which a berry will take to reach its 

optimal sugar accumulation and ripening stage. 

 The heliothermal/ huglin index (HI), developed originally for European vineyards 

(Huglin, 1978), considers the mean and maximum temperatures (giving preference to diurnal 

temperatures) and outputs a heat summation value for the first six-months of the growing 

season period. The biologically effective degree-day index (BEDD) uses heat summation 

values similar to HI and GDD, and corrects for additional variables, such as day length 

correction, the diurnal temperature range and an optimal growing interval for the grapevine 

(Gladstones, 1992). 

A selection of three climatic indices into one multi-criteria climatic classifica t ion 

system (MCC) was developed by Tonietto & Carbonneau (2004) in order to create a 

classification zoning of viticulture areas internationally. This method used HI, the cool nights 

index (CI), and the dryness index (DI) to create a holistic overview of heat summation in an 

area. CI is an index that incorporate minimum temperatures, allowing both extreme ranges of 

temperature and its effect on grapevines and wine production to be analysed.  This method of 

zoning using multiple indices has been adopted in other research using different index 

combinations, including the one on which the following research in this report is based on (Hall 

& Jones, 2010). In New Zealand, Australia and North America, zoning studies predominantly 

use GST, GDD, HI & BEDD (Jones et al, 2010; Anderson et al, 2012). Given the New Zealand 

location of this , it was viewed as optimal to use this existing classification method (GST, GDD, 

HI & BEDD) in order to then 0 595.5 842.25 re
W* n
BT28(m)28(b
Q
q
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Methodology 

This study joins a large volume of prior-research in the area of 
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The values for the indices from each site were then tabulated for comparison of 
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Results  

The location of vineyards and AWS in the Waipara geographical indicator region vary 

in altitude from 68 to 211 m above sea-level, with micro-scale topographical features in 

vineyards such as river terraces and mounds providing up to 1°C in temperature variation 

within these sites (Table 1). 
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General Climate 

Minimum Temperature  

As modelled by Prof. Sturman in Figure 4a, the Waipara Valley minimum average 

temperature is generally between 9-12C. This prediction is supported by the research findings 

which were predominantly in the 9-11C range. As already highlighted in this study, 

temperature is a significant contributing factor to wine quality. Minimum temperature over the 

growing season should ideally not drop below 0C as this causes frost which can be extremely 

damaging to the crop. During the final month of ripening, a climate that is too cool can cause 

immaturity in the berry producing an inferior product of higher acidity (Spellman, 1999).  

Maximum Temperature 

The Waipara Valley has been modelled to show a range of maximum average 

temperature of between 19-21C (Figure 4b), complemented by the recorded vineyard data. 

Grapevines need a certain level of warmth along with sunshine hours in order to ripen 

optimally. The maximum temperature results validate Waipara as a suitable wine growing 

climate, that doesn’t exceed the 23C threshold that is detrimental to plant growth (Jones et al, 

2015). 

Precipitation 

The Waipara Valley receives around 200mm/year. As shown in figure 4c, this does not 

vary much across the flat basin of the valley. However, the hills and Southern Alps to the west 

experience much higher rates of precipitation. Records from the 2014-16 growing seasons are 

consistent with this precipitation model, whereas 2013/2014 experienced above average 

rainfall for the year, affected the wine produce for that year. The variation is due to the areas 

susceptibility to synoptic conditions generated by the complex topography and the general 

maritime climate. 

Wind map 

The general wind trend for the Waipara area is low overall. The average is around 

0.5-1.5 m/s (Figure 4d). The valleys protection from the Teviotdale hills reduces some of the 

local wind anabatic gusts. Data from a selected local vineyard weather station show the 

extreme maximum wind gusts recorded over the last three growing seasons. These gusts tend 

to vary in strength significantly during the growing season (Figure A1) as well as between 

seasons, and are caused predominantly by katabatic processes (i.e Foehn effect). 
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Table 1: Numerical data and location for each of the vineyard AWS sensors used in study. 

Source: 5 Waipara Valley vineyards  
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Figure 5: WRF model maps created by Professor Andrew Sturman of the Waipara Region at 1km Spatial Resolution showing (a) Huglin index (HI), (b) 
Growing degree days (GDD) and (c) Growing season temperature (GST). Black lines inland represent state highways and black dots on (a), (b) and (c) 
represent location of AWS’s used in study. 

 

 

 

 

 

a) b) c) 
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Bioclimatic Indices 

The following results discussion is based on specific viticulture climatic indices. This provides 

a more comprehensive understanding of climate’s influence of phenology of the grapevine 

using specific components of air temperature. The measurements are calculated to give 

viticulture-specific information about the area’s climate. The first is the Huglin Index, which 

considers the mean and maximum temperatures, giving preference to diurnal values, outputting 

a summation of days representing heliothermal potential. Secondly, growing degree-days 

identifies the amount of days in the growing season that the temperature reaches above the 

10°C, hence the amount of days where berry growth and ripening is biologically possible. 

Thirdly, growing season temperature identifies the average temperature of the growing season, 

and hence can forecast stages of the maturation cycle given the temperature is consistent. 

Finally, biologically effective degree days uses a summation of days above the 10°C threshold, 

however is corrected for additional variables such as length of day, and position on earth 

through latitude.  

The spatial distribution and therefore variability of index values is high due to non-

uniformity of vineyard topography 
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Growing Season Temperature
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Figure 6: Wine cultivar temperature ranges, adapted from Jones (2007), grey shaded area 
representing cultivar possibilities for the Waipara sub-region based on AWS data, North 
Canterbury, N.Z 
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Conclusion 

In relation to the initial aims of the project, the results of this study present the 

Waipara Winegrowers Association with a detailed description of the climate features that 

influence their wine production. This is essential to the Geographical Indications Act which 

specifies the importance of climate on viticulture. The information regarding climate that is 

provided in this study further enforces that Waipara should be identified as a separate 
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Appendix A  

 

 Figure A1: Wind gust graphs sourced from Muddy Waters Vineyard AWS for 

(a) 2013/14, (b) 2014/15 and (c) 2015/16 growing seasons 
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Figure A4: AWS Validation baseline of temperature trends for study period. Source: CliFlo 
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