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How Have the Extreme Climatic Conditions of the Past Few Years (2015-2018) 

Affected the South African Wine Industry, with a Specific Focus on Drought 

Conditions? 

1. Global Climate 

1.1 Introduction to Dissertation 

This dissertation will explore the detrimental effects that the drought experienced in the past 

few years in the Western Cape has had on the South African wine industry. Interactions with 

various industry role players and winemakers/viticulturists have allowed for a concise snapshot 

of what the industry experienced during these turbulent times. This paper will look at global 

climate change and the effect thereof in South Africa and the Western Cape. It will focus on 

how important water is for agriculture and the long- and short-term strategies required to farm 

with wine grapes and how best to adapt to changing circumstances. Vineyard practices, 

vineyard management, winemaking, and winery cleaning practices are all discussed, and the 

necessity for water for all these actions explained. It will consider the economic effect of the 

drought and how it forced producers to make tough decisions and to think outside of the box 

in an attempt to save their livelihoods. It will also look at what future the wine industry faces 

and the research being conducted with regards to global climate change being a fast reality.  

1.2 Global Climate Change 

“Humanity is now standing at a crossroads. We must now decide which path we want to take. 

How do we want the future living conditions for all living species to be like?” - Greta Thunberg 

( Extinction Rebellion 2019 in Waters 2019). 

Most humans, old and young, are familiar with the phrase “climate change” or “global 

warming”. Both are phrases used globally and interchangeably across many platforms. Global 

warming refers to the heating of the Earth’s climate system, which has been observed since 
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before the industrial period, between 1850-1900 (Shaftel, 2020). Global warming occurred due 

to human activities on Earth, mainly the burning of fossil fuels. As a result of an increase in 

their emissions, carbon dioxide and other harmful gases, now known as greenhouse gases, have 

become trapped within the Earth’s atmosphere, leading to a gradual increase in global 

temperatures.  

NASA’s definition of climate change is as follows:  

A broad range of global phenomena created predominantly by burning of fossil fuels, which 

add heat-trapping gases to Earth’s atmosphere. These phenomena include the increased 

temperature trends described as global warming, but also encompass changes such as sea-

level rise; ice mass loss in Greenland, Antarctica, the Arctic and mountain glaciers 

worldwide; shifts in flower/plant blooming; and extreme weather events. (YouMatter, 2020) 

 It is becoming more evident that contemporary and future climate change have become greatly 

influenced by human behaviour through changes in atmospheric composition, deforestation, 

desertification, and urbanisation (Robinson, 2015). This phenomenon of climate change has 

led to the prediction of weather patterns becoming unreliable. Unexpected weather patterns 

make maintaining and growing agricultural crops more difficult because farmers cannot rely 

on expected rainfall patterns and temperatures.  

1.3 Climate Change and Water Scarcity in South Africa 

South Africa is a country that boasts impressive landscapes, beautiful cities, and warm, kind-

hearted people. It is also a country that struggles with immense poverty, political unrest and 

diseases such as HIV/AIDS and Tuberculosis (TB). In more recent years, it has also been 

described as a water-scarce country. South Africa faces major water challenges such as water-

quality issues, outdated infrastructure, increasing water shortages, climatic unpredictability, 

drought, and rising water-related pollution threats. In short, South Africa’s water scarcity is a 
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result of physical descriptors such as climatic conditions and the escalating water demands of 

local municipalities and various economic sectors.  

Rapid urbanisation is leading to population-driven water scarcity. Urban areas are growing 

exponentially and placing heavy pressure on adjacent water resources. In South Africa, the 

provinces of Gauteng and the Western Cape are viewed as areas with a high risk of population-

driven water scarcity (Mnisi, 2020). Estimates suggest that the population of Gauteng will have 

increased by 1.02 million people between 2016 and 2021. This is mostly due to this province 

being the leading centre for both international (cross-border) migrants and domestic migrants 

(Mnisi, 2020).  

Meanwhile, the Western Cape’s population grew by 79% between 1995 and 2018. This 

immense growth has led to increased water demand at a residential level. The population 

growth was not matched by a sufficient increase in dam storage space (Morabito, 2018). The 

most recent water restrictions and the rules set out by City of Cape Town in an attempt to save 

water was challenging for many Capetonians, who had never had to worry about water saving.  

Climate-driven water scarcity refers to shortages in water caused by insufficient rain and high 

water-evaporation rates, and is amplified by global climate change, climate variability, and 

recurrent drought. This is the situation in which South Africa (and more specifically the 

Western Cape) found itself during the last four years. Other types of water scarcity that is 

evident in South Africa as a country is that of economic water scarcity. This is caused by a lack 

of investment in water and the lack of human resources to provide water in certain areas 

(Morabito, 2018). This type of water scarcity is a result of human error, poor planning, and 

inadequate infrastructure development.  
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2. Drought 

2.1 Definition 

The definition of ‘drought’ can be explained as follows: 

A drought is a natural disaster of below average precipitation in a given region, resulting in 

prolonged shortages in the water supply. This could be atmospheric, surface water or ground 

water. A drought has substantial impacts on not only the ecosystem and the agriculture of a 

region but on the local economy also. (Amadeo, 2020) 

According to the South African Weather Service (SAWS), drought is not easily defined and 

often depends on whom you speak to (SAWS, 2020). The SAWS defines drought based on the 

degree of dryness in comparison to normal or average amounts of rainfall in a particular area, 

as well as on the duration of the dry period (SAWS, 2020). Normal values in terms of 

metrological data such a temperature, precipitation, and other weather elements should be 

representative and are not necessarily what should occur. Normal temperature, precipitation, 

and any other weather element is defined as the arithmetic average of the observed values of 

that element (as defined by the South African Weather Service). Normal values are calculated 

over 30 years precisely, where  average values can be computed over any time span.  

Other climatic conditions, such as high temperatures, high wind speeds, low soil-moisture 

levels, and low relative humidity can significantly aggravate the severity of drought conditions 

and should therefore also be taken into account when defining a drought (SAWS, 2020).  

2.2 Different Types of Drought 

African folklore references “cattle killing droughts”, which happen every now and again; “goat 

killing droughts”, which happen every decade (goats are hardier than cattle so these droughts 

are more severe); and “man killing droughts”, which happen once a generation (Wolski, 2017).  
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On the scientific front, The National Drought and Mitigation Centre of the University of 

Nebraska categorised drought into four basic classes (Wilhite, 1985): 

1. Meteorological 

2. Hydrological 

3. Agricultural 

4. Socioeconomic 

Classes one to three classify drought in terms of measuring it as a physical phenomenon. Class 

four deals with drought in terms of supply and demand and by looking at the effects that a 

drought has on socioeconomic systems. Figure 1 (Wilhite, 1985), demonstrates the different 

classes of droughts. In short, as time passes, droughts worsen from a meteorological nature, to 

an agricultural nature, to a hydrological nature.  

 

 

 

 

 

 

 

 

 

 

Figure 1: Progression of natural climate variability and the impacts of different drought 

systems over time. (Wilhite, 1985) 
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A meteorological drought is defined on the basis of the degree of dryness (in comparison to 

some “normal” or average amount) (Service, 2020) and the duration of the dry period. 

Meteorological droughts are normally considered region specific due to the atmospheric 

conditions that result in deficiencies of precipitation, which vary greatly from region to region.  

An agricultural drought links various characters of a drought (meteorological or hydrological) 

and the agricultural effect thereof (Service, 2020).  A hydrological drought is associated with 

the effects of periods of precipitation shortfalls on both surface and underground water supply. 

The severity and frequency of hydrological droughts are normally defined on a watershed or 

river basin scale. It takes much longer to see the effects of a hydrological drought than those 

of meteorological and agricultural droughts.  

The socioeconomic definition of a drought relates to the supply and demand of economic goods 

as a result of a meteorological, agricultural, or hydrological drought. It is easiest to describe it 

as a drought that occurs when the demand for economic goods is higher than the supply, as a 

result of weather-related water shortfalls.  

According to hydrologist and blogger Piotr Wolski:  

Drought is a relatively complex concept, particularly the hydrological drought. And it is the 

hydrological drought that affects the Western Cape’s dams. A hydrological drought may be 

a result of a nuanced interplay of characteristics of the rainy season such as timing and 

intensity of rainfall events. So, in theory, to quantify the current drought, one would need 

to translate these rainfall characteristics into hydrological responses such as surface and 

groundwater runoff, combine them into inflow to the reservoirs or dams and take into 

account the actual evaporation as well as the dynamics of water abstraction. (Wolski, 2017) 
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3. The Western Cape Drought 

Between 2015 and 2018, the City of Cape Town experienced its worst drought in 113 years 

(Joel Ondego Botai 1, 2019). Three consecutive dry winters led to dam levels dropping to 

dangerously low levels (Goudriaan, 2019), putting massive pressure on the city’s water supply 

and nearly leading to the dreaded ‘Day Zero’. Massive attempts were made by the local 

municipalities to ensure that the population (both residents and tourists) used water sparingly. 

Daily rations were inflicted, and buckets and overpriced rainwater tanks were bought in 

abundance. Dust storms could be seen forming above empty, barren dams, including the 

Theewaterskloof Dam, which is the biggest dam in the Western Cape. Figure 2 shows the dam 

in this alarming state.  

Figure 2: Bruna Kajiya kite surfing in the Theewaterskloof Dam during Cape Town's worst 

drought in 100 years. This image also depicts the dust storms brewing above the barren dam 

surface. (Surfer Today, 2019) 
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By the end of October 2017, the average dam levels in the Western Cape were at roughly 39% 

(Goudriaan, 2019).  These levels were not nearly high enough to supply agricultural, industrial, 

and municipal water demands.  

According to the World Wildlife Fund (Colvin&Muruven, 2018) the Western Cape will 

experience warmer and drier conditions and moderate to strong warming in the future. It is 

thought that rainfall will decrease by about 30% by 2050, which not only affects the surface 

dams and irrigation schemes, but also means that the underground water levels are never fully 

replenished. Rising temperatures are leading to increased water evaporation, meaning that 

drought and climate change could lead to serious problems in water and food security in the 

future (Colvin&Muruven, 2018).  

3.1 Drought Characteristics in the Western Cape 

An article published by Joel Botai and Christina Botai in 2019 (Botai JO, 2019) took an in-

depth look at the Western Cape drought characteristics. The article emphasised the importance 

of looking at nature’s weather cycles and analysing the historical drought characteristics based 

on drought indicators. It also compared two categories of drought indicators that were drawn 

up from precipitation data sets measured by weather stations across the Western Cape province 

for a 31-year period (1985-2016). The first category used the Standardized Precipitation Index 

(SPI), and was accumulated over three, six, and 12 months (Christina M.Botai, 2017). The 

second category consisted of four Drought Monitoring Indicators (DMI), namely Drought 

Duration (DD), Drought Severity (DS), Drought Intensity (DI), and Drought Frequency (DF) 

(Christina M.Botai, 2017).  

The SPI results indicate that the drought conditions experienced during the 2015/2016 

hydrological year, as well as the current drought condition, are a result of the manifestation of 

past drought conditions. The analysis from the DMI series shows a noticeable difference in 
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drought severity between the southern and western regions compared to the eastern and 

northern regions of the Western Cape province. The aim of this article was to prove how 

important it is to look at historical drought conditions, as they put current conditions into 

perspective and allow us to understand them better. We can plan better and lay a foundation 

for drought monitoring and use this valuable information to develop an early drought-warning 

system (Christina M.Botai, 2017).  

Drought is a recurring natural phenomenon that impacts various sectors (agriculture, water 

resources, tourism, ecosystems, and energy systems) in our society. Droughts are, in fact, 

viewed as the most complex and most disastrous of the natural phenomena.  

 

 

 

 

 

 

 

 

 

Figure 3: Western Cape Municipal Drought (Hydrological and Agricultural) Declaration 

Status and Town Risk. (Midgley, 2020)  

Figure 3 shows the areas of high water demand, particularly in the south-western, eastern, and 

northern parts. These areas are more likely to become stressed due to an overuse of surface 

water followed by drought, which will affect social and economic development (Winter K. , 

2018).  
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3.2 Rainfall and Dam Levels in the Western Cape Between 2015 and 2018 

Figure 4 was taken from the Climate System Analysis Group (CSAG, 2020) website and shows 

year-by-year accumulated daily rainfall for Cape Town. The overall rainfall in the city is 

declining, and the Western Cape government report (2017) shows that in 2015/16 South Africa 

recorded its worst drought since 1904 (Mathebula, 2018), with serious impacts in the Western 

Cape province. The severe drought was a result of the El Niño weather pattern, which has led 

to rainfall variability and increased water scarcity (Mathebula, 2018). 

 

 

 

 

 

 

 

 

 

Figure 4: Graph showing the accumulated daily rainfall between 2015 and 2019 at the Molteno 

reservoir in Cape Town. (CSAG, 2020) 

ENSO (El Niño Southern Oscillation) is the El Niño and La Niña weather phenomenon. It 

refers to the changing of sea surface temperatures in the equatorial Pacific Ocean 

(Environment, 2018). This phenomenon recurs every two to ten years and is associated with 

atmospheric pressure changes in the South Pacific (Robinson, 2015). Each phase can trigger 

predictable disruptions in weather patterns (temperature, precipitation, and wind). These 
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changes disrupt large-scale air movements in the tropics and trigger a number of global side 

effects, such as drought and heat waves.  

 

 

 

Figure 5: WCWSS storage records from February 2008 until February 2020. (Town C. o., 

2020)  

Figure 6: WCWSS comparative storage graph, consists of data obtained over 5 years (2015-

2020). (Town C. o., 2020) 

Figure 5 and Figure 6, supplied by the Western Cape Water Supply Systems (WCWSS), depict 

the water stored in the Western Cape’s major dams. It is evident that dam levels started 

dropping in 2015 and only started normalising during the 2018/2019 winter seasons. The data 

in Figure 5 was taken before the winter rainfall months, meaning that it refers to the water 
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available to agriculture at the start of the busiest season in terms of ripening and picking. This 

period is also the start of the summer in Cape Town, and is characterised by hotter months. 

Figure 6 shows the gradual increase in water storage from 2019 onwards (as a result of better 

winter rainfall), as well as how low the levels were in the first half of 2018.  

3.3 Water Sources in the Western Cape 

The Western Cape Water Supply System is an integrated and collectively-managed system of 

dams, pump stations, pipelines, and tunnels. This system supplies water to the City of Cape 

Town and towns in the Overberg, Boland, West Coast, and Swartland, and also provides 

essential irrigation water for agriculture.  

Figure 7: Western Cape Water Supply Weekly Monitoring image displaying risk scenarios of 

dam levels during drought. (Town C. o., 2020) 

The City of Cape Town’s website supplies an informative graph that is known as the ‘Western 

Cape Water Supply System Weekly Drought Monitoring’ (Figure 7) (Town C. o., 2020). This 

graph depicts the total dam storage against potential system risk scenarios, with restrictions 

being urban water use, agricultural water use, evaporation, and rainfall. It also depicts the Gross 

Storage of the major dams (percentage wise) and clearly shows the different emergency zones, 
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which range from the Danger Zone (<70% gross storage) to Emergency Response Zones 

(<20% gross storage; anything below 10% becomes difficult to extract.) 

 
4. The Effect of the Drought on Various Sectors in the Western Cape 

4.1 Western Cape Economy 

The drought experienced in the Western Cape was described as a natural disaster and had dire 

effects on agriculture, food production, and tourism, and had a ripple effect throughout South 

Africa. As a province, the Western Cape is the second-largest contributor to the agricultural 

economy in terms of GDP, with a contribution of 22% (Sihlobo, 2017). The export of wine and 

fresh fruits from the Western Cape is vital to South Africa’s overall agri-economy (Kalaba, 

2019).  

The Western Cape, home to Table Mountain, Cape Town, blue-flag beaches, and beautiful 

winelands, is a major tourist destination for travellers from all over the world. However, the 

number of tourists visiting the province grew a mere one percent between 2016 and 2017 

(compared to the previous year’s seven percent) (Kalaba, 2019). In a bid to combat the effects 

of the drought hotels and guesthouses encouraged guests to take short showers and removed 

all bath plugs to encourage water savings. 

The lower crop yields experienced during the dry seasons led to increases in food prices. 

Climate change and possible future droughts affecting the Western Cape are serious threats to 

food security in our country.  

Agricultural jobs and jobs in the Agri-processing sectors of the Western Cape make up nearly 

a quarter of the country’s farm labour workforce, and more than 20 000 jobs were lost as a 

direct result of the drought (Kalaba, 2019).  
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4.2 Agriculture 

The Western Cape is the country’s leading exporter of agricultural commodities such as fruit 

and wine, and is an essential part of the economy (Johnston, 2018). In the Western Cape alone 

agriculture sustains a R530-billion economy (Chambers, 2018) and supplies around 180 000 

jobs on farms and adds another 126 000 jobs to the Agri-processing sector. Combined, jobs on 

farms and within the Agri-processing sector supply roughly 15% of the provincial labour force 

(Colvin&Muruven, 2018). 

The drought has had a significant effect on agriculture, communities, and local municipalities 

(Johnston, 2018). An estimated economic loss of R5.9 billion (World Wildlife Fund, 2018) 

was felt in the agricultural sector in the Western Cape alone, with a staggering 30 000 job losses 

and exports dropping between 13% and 20%. Many hectares of productive fruit trees and 

vineyards have been removed ahead of the replanting schedule, due to the lack of available 

irrigation water (Chambers, 2018). As a result, many agricultural businesses face possible 

bankruptcy, and a serious threat is posed to our nation’s food security (Johnston, 2018). 

43% of the water available in the Western Cape is used for irrigation and agriculture. Although 

the province has the largest area of land under irrigation (269 476 hectares), it uses the least 

amount of water per hectare irrigated. Wine grapes also use less water (5980m3/ha) than pome 

fruit (8280m3/ha), table grapes (7910m3/ha), stone fruit (6550m3/ha), and summer citrus 

(9250m3/ha) (Colvin&Muruven, 2018). 

During this critical dry spell, agriculture has had to compete with industrial and residential 

water use, and the agricultural sector of the Western Cape has experienced water cuts of up to 

60% since 2017. These cuts varied from 50% in the Breede Valley, to 60% in the Berg River 

and Riviersonderend region, and 87% in the Lower Olifants River Valley (Clanwilliam, 

Klawer, Vredendal) (Goudriaan, 2019).  



	 22	

Farmers have had to prioritise crops that will deliver higher profit margins and abandon all 

other plantings. Due to the nature of a hydrological drought (such as the one currently being 

experienced), it will take two to three years for dam levels and underwater supplies to fully 

recover and to allow the complete lifting of water restrictions. Until then, this multi-year-

drought crisis will put increasing pressure on production seasons and will force farmers to find 

other means to effectively irrigate and save water, or to look towards planting other, more 

water-sensitive crops (Colvin&Muruven, 2018). 

The Western Cape government needs to address the issue of water security and water 

infrastructure in its province if it is to prevent a national disaster like this from occurring again. 

The National Treasury contributed over R3 billion to farms affected by the drought (Kalaba, 

2019) and, with better planning, this money could have been spent elsewhere in the province. 

The threat posed to food security by drought conditions will force the country to resolve to 

importing basic foods like maize and wheat, as farmers will be unable to produce substantial 

crops. The threat to food security will also increase the price of food, which will have a 

snowball effect on the broader economy in terms of food inflation rates and annual Consumer 

Price Index (CPI) (Kalaba, 2019).  

4.3 Regional Yields and Quality in the South African Wine Industry  

Growing grapes for the production of wine is a climatically-sensitive endeavour, with narrow 

geographical zones providing the best production and quality characteristics. Therefore, the 

inherent uniqueness that wine-region climates provide places the industry at greater risk in 

terms of climate change than more broadly-grown agricultural crops (Robinson, 2015). 

The South African wine industry consists of 99 519 hectares of area under vines, with 2 873 

wine-grape producers and 543 producer cellars (Rabie P. M., 2019/2020). The country 

accounts for 1.6% of the world's vineyards and represents 3.3% of the world’s production of 
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wine. The industry adds R36 billion to the country’s gross domestic product (GDP) and 

employs roughly 290 000 workers (Augustyn W. , 2019).  

Vinpro, a non-profit company that represents 2 500 South African producers, cellars, and 

stakeholders, releases a yearly harvest report. The report reflects on the past season and 

provides producers with technical expertise. It also serves to inform readers about industry 

trends.  

In summary, the Vinpro reports concluded the following about the 2015, 2016, 2017, and 

2018 vintages in South Africa: 

 
4.3.1 Vinpro Report for 2015 

2014 proved to be a record big harvest in South Africa. 2015 was considered one of the driest 

and earliest years but made up for that by being named one of the best vintages to date (in terms 

of quality).  

The 2015 total harvest was roughly one- to two-percent smaller than in 2014 due to the drier 

weather conditions. The dryland vineyards in the coastal regions were affected by drier weather 

conditions, where inland areas such as Worcester and Robertson experienced bumper crops.  

Despite the somewhat-smaller harvest the overall quality was exceptional, as the drier 

conditions eliminated any threat of disease and rot (Loots & Viljoen, 2015). 

4.3.2 Vinpro Report for 2016 

Challenging weather conditions led to a reduced wine-grape crop in 2016. The overall quality 

of the crop was good and healthy with the promise of good wine to be made, but the total wine-

grape crop was 6.7 percent smaller than that of 2015. Once again, inland regions such as 

Worcester, Robertson, and the Klein Karoo received sufficient winter rainfall, and therefore 

experienced good crops.  
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Yields in Stellenbosch and the two dryland regions of Paarl and Swartland experienced a much 

smaller crop than in 2015, as did the Olifants River and Orange River regions. Hanno van 

Schalkwyk (Vinpro viticulturist for Swartland and Paarl regions) reported that winter rainfall 

in the Swartland/Malmesbury region only arrived in June, and only half of the usual rainfall 

was recorded. In Paarl, the crop was abnormally small after a very warm and dry season. The 

berries were small and suffered severe sun damage in areas where irrigation water was limited. 

Conrad Schutte (Vinpro viticulturist in the Stellenbosch region) also concluded that the small 

grape crop was mainly due to the drought conditions throughout the season and significant sun 

damage during January. Destructive veld fires along the Simonsberg Mountain and in Elgin 

also led to smoke damage, scorched canopies, and some permanent vineyard removal. Gert 

Engelbrecht (Vinpro viticulturist in the Olifants River region) also commented that the yields 

were significantly lower than in 2015. Extreme heat towards the end of October led to poor 

berry set and the vines did not recover after that. The Clanwilliam Dam’s water allocation to 

wine grapes was also decreased by 40%, which greatly affected the ability of the vineyards to 

recover (Davidson & Viljoen, 2016). 

4.3.3 Vinpro Report for 2017 

The 2017 South African wine-grape crop was 1.4% bigger than that of 2016, despite the dry 

season, and the quality was said to be promising. After two very dry and very hot seasons, 

everyone predicted that the crop would be much smaller than that of 2016, but the lack of 

significant heatwaves during the harvest saved the crop and managed to buffer the effect of the 

drought to some extent. Some winter rainfall did bring relief in certain regions, but was still 

well below average. The Breedekloof experienced one of its driest growth and ripening periods 

ever, according to the region’s Vinpro viticulturist, Leon Dippenaar. The 

Malmesbury/Swartland regions recovered after a dismal 2016 crop thanks to winter rainfall 

relief.  
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The 2017 crop was bigger due to more winter rainfall and cooler conditions during the harvest 

season. The lack of excessive heatwaves also contributed to the bigger harvest. Unusual high 

rainfall during the first week of January (over 120mm recorded) led to berry burst and the 

season starting two weeks later than normal. The Olifants River region experienced a slightly 

bigger crop than in 2016. The two main factors for success in the Olifants River region are the 

Clanwilliam Dam and the canal. The Clanwilliam Dam had higher water levels than in the 

previous season, but a fracture in the canal at a critical time during mid-January influenced the 

entire irrigation area and hurt the harvest. Stellenbosch once again had a smaller harvest as a 

result of the dry and warm conditions, limited irrigation water, and an overall decline in the 

amount of vineyards (Davidson & Viljoen, 2017) 

4.3.4 Vinpro Report for 2018 

2018 was a remarkable year for the South African wine industry. After extremely challenging 

conditions the grape harvest was the smallest it had been in more than a decade, according to 

Vinpro (Vinpro & SAWIS, 2019). The 2018 harvest was 15% smaller than that of 2017. The 

main reasons for this were the late arrival of winter, the warmer day temperatures, and the lack 

of rainfall (most regions received less than half of their normal winter rainfall). In October, 

exceptionally windy conditions with cold periods and precipitation led to poor flowering and 

berry set.  

The Breedekloof, Worcester, Robertson, and Northern Cape regions also experienced frost in 

September and October, which resulted in crop losses.  

The Klein Karoo experienced a much smaller crop than in 2017 due to the continuous drought 

and insufficient irrigation. The area only received 20% of its annual winter rainfall, which 

proved detrimental to the crop.  

The Olifants River region was hit hardest due to irrigation shortages, as only 20% of the normal 

irrigation quota was made available to wine-grape producers. The effects of this will still be 
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felt in the 2019 and 2020 vintages. Despite the lack of irrigation water, the heatwaves 

experienced during December made it the turning point in the season, says Gert Engelbrecht 

(Vinpro viticulturist in Olifants River region). Vineyards suffered due to water stress and the 

producers had no means to irrigate. There was also no water available for sufficient post-

harvest irrigation and fertilisation.  

The Paarl region also yielded a smaller crop with small berries and what was described by 

producers as “light” loads. Producers only received about 40% of their allocated water quota 

and the Berg River Water Scheme was terminated towards the end of January. The 

Stellenbosch region’s grape harvest was also smaller than in 2017, with the Theewaterskloof 

Water Scheme’s water allocation being cut to 40% in November 2017 and 32.5% in January 

2018. The Swartland region also experienced a smaller crop than in 2017, due to poor shoot 

growth and small berries resulting from dry conditions. The region had a very dry winter with 

less than 50% of its normal annual rainfall recorded. 2018 presented the driest and most 

difficult season for Worcester to date, according to Pierre Snyman, Vinpro viticulturist for the 

region. The region was hit not only with dry conditions, but by frost as well. Certain areas 

within the region only received 15mm of rainfall, a serious decrease from the annual average 

of 220mm. The soil-water levels of the region were never replenished, and this harmed the root 

development of the vine. Salinity levels had further adverse effects on the vine (Augustyn W. 

, 2018). 

4.3.5 Vinpro Report for 2019 

The 2019 wine-grape crop of 1 225 620 tons was estimated to be 1.4% smaller than that of 

2018, according to SAWIS (South African Wine Industry Information & Systems). Although 

only 1.4% smaller than in 2018, the crop yield has declined for the second year in a row, and 

in 2019 hit a record low since 2005 (1 171 632 tons) (Vinpro & SAWIS, 2019). Francois 

Viljoen, Vinpro viticulture consultant, opines that “It has been a trying year for our wine grape 
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producers and wineries. A decline in area under vine and the challenging weather conditions 

contributed to the smaller harvest” (Augustyn W. , 2019). 

 
5. Drought Management 

5.1 Drought Management on Government Level 

The South African Weather Service (SAWS) makes use of two drought indices: The 

Percentage of Normal Rainfall Index and The Standardized Precipitation Index (SPI) (SAWS, 

2020). The first is based on a simple calculation that is aimed at the general public. According 

to SAWS, a normal rainfall period is calculated over at least 30 years.  

The SPI is an index based on the possibility of rainfall for any time scale and can assist in 

assessing the severity of a drought. The SPI can be calculated at various time scales and reflects 

the impact of the drought on the availability of water resources (SAWS, 2020).   

Over the past two decades the effectiveness of drought-management practices has improved 

quite drastically. Reactive practices that only treat the symptoms of drought have given way to 

more effective management and the study of the underlying causes. The Cape Town drought 

has seen government and local municipalities implement realistic plans to respond to 

emergency situations such as the drought. The Western Cape government launched the Smart 

Agri Plan (Midgley, 2020) to manage climate change, and Omri van Zyl, Agri SA’s executive 

director, is of the opinion that: 

Agriculture must now be managed according to smart practices. The normal way of doing 

it is gone forever. Conservation farming is one of the fundamental changes that should be 

followed. The climate is expected to become drier in many areas that currently depend on 

irrigation (Seakamela, 2018). 
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The vision for the Smart Agri Plan (Midgley, 2020) is to lead the way to a climate-resilient 

agricultural future for the Western Cape. The goal is to equip agriculture to respond to climate-

change risks and opportunities through innovation, leadership, and united strategic action 

(Midgley, 2020). The four strategic areas that will be focused on are as follows: 

1. To promote a climate-resilient, low-carbon production system that is productive, 

competitive, equitable, and ecologically sustainable across the value chain (Midgley, 

2020). 

2. To strengthen effective climate-disaster risk reduction and management for agriculture 

(Midgley, 2020). 

3. To strengthen monitoring and data and knowledge management, and to share and lead 

strategic research regarding climate change and agriculture (Midgley, 2020). 

4. To ensure good co-operative governance and joint planning for effective climate-

change response implementation for agriculture (Midgley, 2020).  

The reality is that we cannot change the current climate systems that influence weather 

variability and conditions. We can, however, try to change and adapt to a future wherein parts 

of our country are likely to become drier and warmer and have shorter intervals between 

droughts.  

South Africa (particularly the Western Cape) faces a number of specific challenges that make 

it very difficult to achieve water security. These include: 

 
1. The geographical position of the country, which influences climate and weather 

systems (Winter K. , 2018). 

2. Rapid population growth and increasing water demand (Winter K. , 2018). 

3. Limited investment in water infrastructure and projects (Winter K. , 2018). 
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4. Corruption and mismanagement of water resources resulting in public mistrust and lack 

of confidence in leadership in state departments (Winter K. , 2018). 

5. Fragile social and institutional capacity that threatens effective governance (Winter K. 

, 2018). 

6. Competition between urban water use and agricultural water use, a massive role player 

in the Western Cape (Winter K. , 2018).  

Cape Town’s Water Strategy was approved by the City Council on May 30th 2019 following a 

period of public comment (Winter K. , 2019). Essentially, the new strategy is aimed at avoiding 

Day Zero. Cities such as Melbourne, Perth, and Singapore have dedicated water-strategy plans 

in action. The City of Cape Town has always had a strategy that focused on increasing drought 

resilience in an ever-changing climatic world. The new strategy focuses on building a more 

equitable, socially-just city by improving access to water and sanitation (an area which received 

very little attention during the 2017/2018/2019 water crisis.) The City of Cape Town needs to 

focus on diverse water supplies and has therefore committed itself to investing in alternative 

water sources within the next 10 years. These include systems that make use of desalination, 

reuse, and groundwater, and could increase the water supply by 300 million litres per day, at a 

cost of approximately R5.4 billion. The hope is to reduce the supply of water from storage 

dams to about 75% by 2040, compared to the current supply of 95% (Winter K. , 2018).  

Cape Town’s then-executive mayor, Patricia de Lille, said:  

Climate change is a reality and we cannot depend on rainwater alone to fill our dams but 

must look at alternative sources like desalination and underground aquifers. The reality is 

that the current water crisis in Cape Town should not be treated as a short-term occurrence, 

but rather as a long-term problem. (Seakamela, 2018) 

 

 



	 30	

Figure 8: Diversification of water supply to Cape Town by 2040. (Town C. , 2019)  

5.2 Drought Management for Grape Producers and Wineries  

Climate change is a reality in South Africa, more so now after the detrimental effects of the 

drought. Global warming and the ever-increasing temperatures go hand in hand with the lower 

rainfall statistics. These factors will have a severe effect on the sustainability of the vine with 

respect to water supply. The resulting situation will be amplified if water sources are reduced 

due to the lack of winter rainfall. This, in turn, will result in reduced water allocations destined 

for agriculture and increased water tariffs.  

It is highly unlikely that the current generation or the generation to follow will put an end to 

global warming and climate change. We therefore need to look at changes that we can make 

within our viticulture regimes to help adapt to the new climatic conditions. Irrigation will be a 

big focus.  

5.2.1 Drought Management for Producers 

Viticulturists will have to take conditions other than climatic ones into consideration when 

establishing a new vineyard. The following points will become essential to ensuring successful 

farming for the future: 

• Avoid low-potential soils (those with low water-holding capacities) (Myburgh, 2018). 

• Focus on soil preparation to ensure vines have the ability to produce a deep, healthy 

root system (Myburgh, 2018). 
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• Avoid full surface irrigation (this leads to increased evaporation of water). Rather make 

use of focused irrigation systems such as drip or strip wetting (Myburgh, 2018). 

• Opt for rootstocks with better resistance to dry conditions and warm temperatures 

(Viljoen, 2020). 

• Plant cultivars that perform better in warm conditions, but which are still relevant from 

a marketing perspective (Pretorius, 2020). 

• Re-think water sources on farms (Myburgh, 2018).  

• Make use of soil water monitoring apparatus. 

• Recycle water. 

TerraClim, an online platform, provides the industry with a decision-making tool for adoption 

and mitigation to our changing environment (TerraClim, 2020). A PhD study of Dr Tara 

Southey led to the development of this useful tool, the need for which became evident with the 

realisation that access to climatic data was extremely limited. Winetech sent out surveys to the 

South African Wine Industry members to find out exactly what kind of tool would be best 

suited for them.  

The feedback from the surveys was for a user-friendly tool that allowed for the integration of 

climate data and GIS (Geographic Information System). This would provide a farmer with the 

climatic and terrain information down to an individual vineyard block level (TerraClim, 2020). 

It is designed to provide them with the correct information to support the longevity and 

sustainability of their business, and is an excellent tool to help farmers make the most informed 

decisions while taking into consideration climate change.  

FruitLook, a project of the Western Cape Department of Agriculture, is another tool accessible 

to farmers to ensure they are farming cost effectively and in a sustainable manner. FruitLook 

provides satellite-based information through a free web portal (Kriel, 2015). André Roux, 

director of sustainable resource management at the Western Cape Department of Agriculture, 
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states that this online tool can greatly decrease production costs, with specific focus on 

irrigation and fertilisation costs.  

According to Roux, “It also enables farmers to identify problems related to vigour and biomass 

production in irrigation blocks, with enormous potential for further savings” (Kriel, 2015).  

Roux estimates that this technology could potentially save farmers up to ten percent in 

production costs (Kriel, 2015).  The tool uses SEBAL (Surface Energy Balance Algorithm for 

Land) technology, which gives farmers a ‘bird’s-eye view’ of what is happening in their 

vineyards. Remote sensing measures are used to calculate the amount of solar radiation 

reaching the crop: plants under stress will radiate more heat (Kriel, 2015). With radiation data 

and various climatic indices, farmers can be provided with parameters that monitor water 

efficiency, plant growth, nitrogen levels in the plant, evapotranspiration, and 

evapotranspiration deficit (Kriel, 2015). This tool is excellent for irrigation management during 

dry conditions.  

5.2.2 Drought Management in Wineries 

Cellars are high-water-use zones. Hygiene and sanitation are of the utmost importance in a 

winery, preventing contamination and ensuring better-quality wine. It is impossible to operate 

a winery without using any water, but it is possible to use less (Crowe, 2014). A cellar’s water-

saving mission already starts in the vineyards, and healthy grapes ensure healthy wine that will 

require less processes requiring a lot of water. In order to start saving water in a winery, it is 

necessary to determine the areas that are considered “high-use” zones. High use zones are 

normally at the crush pad, on bottling lines, at filter stations and when cleaning and sanitizing 

(tanks, barrels, floors) (Source: Interviews conducted with winemakers, Addendum A). By 

installing flow meters in critical zones, one can very easily set water-saving goals and 

implement means to reach them.  
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In South Africa, the majority of the wineries have outside areas where the grapes are off-loaded 

and crushed (crush pads). These are often not covered with shading, so grapes are exposed to 

the intense summer sun. By covering the crush pad with shading, the grape particles and “mess” 

that is formed throughout the day of processing will not bake in the sun, making it easier to 

remove and clean. Dry brushing is also encouraged, where workers use hard deck scrub brooms 

to remove the dirt before using water. In the press room, same-colour cultivars should be 

pressed sequentially so that the press does not need to be thoroughly washed between each 

press load.  

There are also numerous changes that can be made within the winery. Try to make additions 

to the must/wine at the top of the tanks (Crowe, 2014). This prevents the use of a pump and 

hose that will require rinsing and sanitising after use. Also try to use Guth mixers or 

submersible pumps to mix tanks, rather than using a hose and pump set up (Crowe, 2014). This 

will eliminate the need for water used to rinse and sanitise the pump and hoses. A crucial 

process in a winery is the washing of tanks once the wine has been removed, which serves to 

remove any tartrates left on the tank walls and ensure the tank is sanitised. Traditionally this is 

done using a three-step process: first a caustic soda wash, then an acid wash to neutralise, and 

then a final rinse with water (Winemakers, 2020).  

This process could be replaced by a two-step process, using potassium hydroxide (KOH) 

followed by paracetic acid (Crowe, 2014). This would usually be followed by a water rinse, 

but waiting 30 minutes would eliminate another step. If the three-step process cannot be 

avoided, the rinsing water from the final wash should be used as the primary water for the next 

tank that needs to be washed. 

By replacing normal water hoses with automatic shut-off valves or timers one could save a 

significant amount of water in a winery. High-pressure/low-flow cleaning devices also use 
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almost 50% less water than a normal water nozzle, and high-pressure washers clean more 

thoroughly.  

The cleaning and washing of wine barrels uses a large amount of water. Barrels need to be 

swelled before using them for the first time, and the water used for this could be re-used to 

clean floors or tanks. Barrels should also be washed with a high-pressure washer using 

ozonated water, in order to ensure proper cleaning and eliminate water waste.  

With the help of a survey (see Addendum A) sent out to winemakers across the different 

regions of our industry, several water-saving techniques were identified. The main technique 

identified was that of educating and training the cellar team on the severity of the water 

shortages in the Western Cape, and they were also shown how to save and use the winery water 

more efficiently. 

In several wineries, employees were encouraged to do a ‘dry’ clean with brooms before doing 

a short final rinse of the area. Water-saving nozzles were installed in nearly all the cellars and 

only borehole or grey water was used for cleaning. In the Olifants River region, wineries 

implemented longer shifts and cleaning was only done after a shift change. They also did not 

clean the outside of their tanks but saved the water to sanitise inside tanks only. Some wineries 

also dedicated only one day during the week for a deep clean. High-pressure washers were the 

preferred choice for deep cleaning as they saved water.  
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6. Climate 
 
6.1 South African Wine Regions – A Brief Outline 

Most people confuse climate for weather. However, these terms are not interchangeable: 

weather is ever changing and refers to atmospheric conditions that occur over short periods of 

time. These can change within minutes to hours or days. Climate, on the other hand, refers to 

long-term weather patterns that are measured over regional areas or even global averages.  The 

climate of a certain area is made up of seasonal temperatures, rainfall, and wind patterns 

(Shaftel, 2020). 

South Africa is home to the beautiful Cape Winelands situated in the Western Cape, a truly 

unique landscape. The geographic position of the Western Cape is vital, as the vine-growing 

areas flourish in the Mediterranean climate and grow on the mountain slopes and valleys that 

make up this unique habitat.  

Jan van Riebeeck, the European settler, was the first person to suggest that the Cape’s 

Mediterranean-style climate might be suitable for grape growing. On April 6, 1652, he wrote 

“Today, praise be to God, wine was pressed for the first time from Cape grapes.” Once the 

governor of the Cape, Simon van der Stel, established the famous Constantia farm in Cape 

Town in 1685, the quality of wine being produced in South Africa started to improve. Cape 

wine exports started to flourish. When phylloxera struck in 1886, the entire industry had to 

start from scratch and plant phylloxera-free cuttings (Robinson, 2015).  

The Wine of Origin Scheme (W.O) was adopted by the South African wine industry and 

enforced by law in 1973. It factors in the two components that give wine its unique character: 

natural factors and human inputs. This allows for producers to claim that wines produced from 

a certain terroir are 100% from that area. The winelands are divided into five main regions: the 

Coastal region, the Olifants River, the Breede River Valley, the Klein Karoo, and the Cape 

South Coast. The regions are further divided into districts and wards.  
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Figure 9: Wine Regions of South Africa. (Folly, 2016) 

The Western Cape, situated on the south-western coast of South Africa, is the most suitable for 

grape growing due to its dry, hot summers and wet, cold winters. The unique topography and 

oceanic influences make the Western Cape’s climate quite diverse, allowing for various 

pockets of grape growing. As vineyards thrive in dry, hot Mediterranean climates, it is essential 

to supply irrigation.  

Table 1 below indicates the importance of summer and especially winter rainfall in South 

Africa’s grape-growing regions. In some instances dryland viticulture is possible, but mostly 

along the coastal areas of South Africa (Myburgh, 2018).  In these areas, the vine will be very 

dependent on a healthy, well-developed, deep-delving root system where reserves can be stored 

for the vine to survive the dry conditions. It can be argued that winter rainfall is the most 

important climatic parameter to consider when determining whether an area can be categorised 

as a sustainable grape-growing region.  
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Region District 

Rainfall (mm) 

Autumn & 

Winter 

Spring & 

Summer Total 

Coastal Grabouw 645 366 1011 

  Stellenbosch 490 254 744 

  Piketberg 580 263 843 

Breede River Tulbagh 392 182 574 

  Robertson 164 116 280 

Little Karoo Montagu 176 149 325 

  Barrydale 204 154 358 

Lower Olifants River Lutzville 93 47 140 

Lower Orange River Upington 56 183 239 

 
Table 1: Long-term mean annual rainfall in grape growing regions. Data supplied by the ARC 

Institute for Soil, Climate and Water in Pretoria. (Myburgh, 2018)  

Table 1 clearly shows that areas such as the lower Olifants River and lower Orange River will 

require irrigation, as they are not high-rainfall zones.  Proper irrigation systems and strategies 

therefore need to be put in place to ensure that the water sources available to the growers are 

used optimally.  

6.2 Köppen-Geiger System Climate Classification for Agriculture in South Africa 

The Köppen-Geiger System is a much-used, empirical climate classification. It displays the 

five primary climatic groups based on latitude and vegetative growth zones. This system was 

developed by German botanist-climatologist, Wladimir-Köppen, in an attempt to define 
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climatic boundaries based on the existing vegetative zones that were already mapped. Although 

revised many times by Köppen himself, this climate-classification system has been adapted by 

several other climatologists to suit their areas of expertise (Arnfield, 2020).  

The system divides an area into five broad categories: tropical, arid, warm temperate, snow, 

and polar (Kottek, 2006).  

 

 

 

Figure 10: Köppen-Geiger Climate Classification for South Africa. (Conradie, 2012) 

According to Philip Myburgh (Myburgh, 2018), South Africa’s grape-growing regions are 

defined as ‘arid’ and ‘warm temperate’ (according to K-G classification system). The other 

three categories of climate classification are not applicable to South Africa’s grape-growing 

regions. The climatic conditions for viticulture can, however, be further broken down to more 

focused variables that affect vine growth, quality, and suitability. These variables include solar 

radiation, air temperatures, day/night temperature fluctuations, heat accumulation, 

precipitation, wind speed, and humidity (Myburgh, 2018).  
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6.3 Climate Indices used to Determine Grape-Growing Suitability in South Africa 

6.3.1 Growing Degree Days 

This index determines quality of wine based on heat summation (based on the Winkler Index). 

In South Africa, this system was adapted by Le Roux in 1974 to focus on South African 

growing areas. Growing degree days are calculated as the summation of the daily mean air 

temperature (>10 degrees Celsius) throughout the growing season (from September to March). 

The GDD is used to determine the potential for good wine quality.  

 

 
Table 2: Wine quality potential classification based on an adaption of the Winkler heat 

summation for South Africa. (Nel, 2015) 

6.3.2 Mean February Temperatures (MFT)  

Temperature plays a crucial role in wine quality. February is considered the warmest month in 

South Africa. F.S De Villiers (De Villiers, 1996) developed the MFT classification, a system 

used to determine the wine-quality potential (in terms of pH and acid) within South Africa’s 

wine regions. This has helped determine which areas are better suited for the production of 

high-quality wines.  

Area 
Degree 

Days 
Potential for Viticulture 

I < 1 389 Early cultivars, high quality, no mass production 

II 1 389-1 667 High quality white and red table wine 

III 1 668-1 944 Late cultivars, high quality red 

IV 1 945-2 222 Natural sweet cultivars, medium quality red and white 

V > 2 222 Mass production, late cultivars, dessert wines 



	 40	

MFT (in degrees 

Celsius) 
Region Wine Quality Potential 

17-18.9 Cold High quality white table wine 

19-20.9 Cool High quality white and red table wine 

21-22.9 Moderate High quality red table wine 

23-24.9 Warm Low acid, high pH 

>25 Very Warm Low acid, high pH 

 
Table 3: Wine quality potential classification for the Western Cape according to the MFT as 

proposed by De Villiers. (De Villiers, 1996) 

 6.3.3 Heliothermal Index (HI) 

This index is used to describe the thermal character with respect to the potential for viticulture 

within certain growing regions. South Africa’s HI index focuses on the summation of the mean 

and maximum monthly temperatures from October to March. The period of growth of the vine 

within this time frame is crucial to wine quality. 

 

 

 

 

 

 

 

 
Table 4: Class of viticultural climates based on the Heliothermal Index (HI). (Tonietto, 2004) 

Class of Viticulture Acronym Class Interval (Degrees Celsius) 

Very Cool HL-3 ≤ 1 500 

Cool HL-2 > 1 500 ≤1 800 

Temperate HL-1 > 1 800 ≤2 100 

Temperate Warm HL+1 > 2 100 ≤2 400 

Warm HL+2 > 2 400 ≤3 000 

Very Warm HL+3 > 3 000 
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6.3.4 Cool Night Index (CI)  

The minimum mean night temperature during the month before harvest determines the Cool 

Night Index (CI). This helps determine whether the wine quality will be of a higher standard, 

due to the correlation between cooler nights and better wine aromas and colour development.  

 
Class of Viticulture 

Climate Acronym 

Class Interval (in Degrees 

Celsius) 

Warm Nights CI-2 > 18 

Temperate Nights CI-1 > 14 ≤ 18 

Cool Nights CI+1 > 12 ≤ 14 

Very Cool Nights CI+2 ≤ 12 

 
Table 5: Class of viticulture climates based on the Cool Night Index (CI). (Tonietto, 2004) 

All of these climatic indices have helped viticulturalists to determine which areas within South 

Africa are better suited for viticulture. However, many of the same climatic indices are shared 

amongst areas (Myburgh, 2018), which causes the vine to respond differently in each area. The 

focus should then be drawn not only to the potential for wine quality and grape-growing 

suitability within a region (as determined by the GDD, HI, MFT, and CI indices), but also to 

the water requirements of the grapevine in such areas.  

Terroir plays an important role in the quality of wines produced under “dryland” conditions, 

and climate and soil properties start to become important. Philip Myburgh (Myburgh, 2018) 

does stress in The Handbook for Irrigation in South Africa that irrigation can still have a 

detrimental effect on wine quality despite the soil and climate parameters. It is a simple 

equation: too much water can result in the decline of wine quality, whereas too little water can 

have the same effect.   
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The Mediterranean weather conditions experienced in the Western Cape are characterised by 

hot, dry summers and cold, wet winters.  Grapevines do not require much irrigation during the 

winter months due to the heavy winter rainfall the Western Cape normally experiences, and 

the various grape-growing areas of the Western Cape have adapted their irrigation schemes 

accordingly. According to SAWIS (2014), about 80% of the vineyards planted in the Western 

Cape require some form of irrigation. According to the latest SAWIS statistics obtained from 

Bonita Floris, in 2019, roughly 11 995 hectares of vineyards in South Africa were being farmed 

dryland. 80 000 hectares of vineyards are irrigated either by drip, flood, micro or sprinkler 

systems (SAWIS, 2019) 

According to the unique climatic conditions of each region, the frequency of irrigation varies. 

In the cooler, coastal areas such as Constantia, parts of Stellenbosch, and Durbanville, the 

intervals vary from low to intermediate (given between seven and 14 days apart). Intermediate 

to high intervals are used in slightly warmer areas such as the West Coast, Breede River 

(Breedekloof and Robertson), and the Klein Karoo.  In the case of areas such as the Olifants 

River and the Lower Orange River, where semi-arid growing conditions are found, high-

frequency irrigation is needed (intervals of less than seven days between irrigations). This is 

due to the very sandy soils the vines are grown in and the low amounts of rainfall they 

experience (less than 200mm/annum) (Myburgh, 2018) .  

7. Viticulture 

7.1 Long-term Viticulture Strategies 

In viticulture, certain once-off decisions determining the success of a vineyard need to be made. 

These include site selection, soil preparation, trellising, rootstock/scion choices, and irrigation 

systems. These are all decisions a producer will only have to make once during the lifespan of 

a vineyard, if done properly. In the annual Vinpro cost guide (for 2020), it estimates the 

establishment costs for one hectare of vineyards grown on a five-wire double extended Perold 
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system with 2.4 meter by 1.2 meter spacing to be roughly R280 000 (Rabie P. , 2020). These 

costs will vary depending on soil preparation, fertilizer, irrigation, trellising, plant material and 

establishment labour costs.  

7.1.1 Site Selection 

As discussed in Chapter Six, various climate indices are used to determine the suitability of an 

area for grape growing. These need to be considered very carefully when planning a new site. 

Tools such as TerraClim and FruitLook are also available to farmers to aid them in their 

decision making. 

7.1.2 Soil Preparation 

For a farmer to obtain the highest possible returns from a vineyard, they have to put the utmost 

effort in to ensure proper soil preparation (Goldammer T. , 2018). The proper establishment of 

a vineyard will aid the producer during dry seasons, as the correct deep-soil preparation done 

with the establishment phase of vineyard development will ensure vines with deep, extensive 

root systems (Heyns, 2016). Deep-soil preparation is essential for the improvement of soil 

texture, structure, drainage and its infiltration (Goldammer T. , 2018). It also allows for the 

mixing in of organic matter, manure, and fertiliser. Proper preparation will allow for excellent 

root development and in turn adequate accessibility to nutrients and water. The ripping up of 

hard-soil pans and compact layers allow for sufficient root penetration and water infiltration. 

7.1.3 Trellising Choice 

Various factors are taken into consideration when deciding on a trellising system for a new 

vineyard. Viticulturists need to consider the environmental conditions of the vineyard site, the 

growth habit of the cultivar, the potential of the soil, the vine vigour, mechanisation, and the 

economic costs (wires and poles). The environmental factors, such as temperature, soil, 

topography, rainfall, and wind (all the terroir influencers) need to be considered carefully.  
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Warmer areas with more exposure to sunlight and warm summer temperatures often opt for 

larger canopies to ensure enough sun protection for the bunches and to control vigour. Cooler 

climates with more wind often encourage a smaller system to compensate for the lack in 

growth vigour. With the changing environments, growers will have to consider how the 

region’s immediate climates might be changing and should adapt their trellising systems 

accordingly. Trellising forms a big part of the costing break-down of a vineyard, the annual 

Vinpro Cost Guide provides accurate indications of what this will cost a farmer, dependent 

on the choice of trellis system.  

7.1.4 Rootstock Choice 

The rootstock of a grapevine is the part of the plant forming the root system below the ground, 

to which a fruiting variety, or scion, is grafted (Robinson, 2015). Globally, most of the wine-

producing vinifera vineyards are grafted onto rootstocks. The main role of the rootstocks was 

originally to protect the Vitis vinifera European grapevines from the root louse, phylloxera, 

Dactylasphaera vitifoliae, (Robinson, 2015), in the 1880s in France. The three most resistant 

American vine species are Vitis riparia, Vitis rupestris, and Vitis berlandieri. Hybrids have 

also been formed between Vitis vinifera and the resistant American strains to produce various 

rootstocks with different characteristics (Robinson, 2015). 

Rootstocks are specifically selected for their resistance to phylloxera, as well as for other 

important characteristics such as suitability for grafting, rooting, and propagation; resistance 

to disease and pests (nematodes); tolerance to drought; lime; salinity; and vigour. In terms of 

drought tolerance, a rootstock is meant to allow for the scion to grow and function normally 

should a water deficit occur (Serra, 2013).  
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Table 6: Table showing the most popular rootstocks in South Africa with the breeding parents. 

(Teubes, History of rootstocks in South Africa: part 3, 2014) 

A vital decision for any viticulturist or grape grower is the rootstock used when establishing a 

new vineyard. The site, relationship between the rootstock and the scion, its resistance to 

phylloxera, its resistance to nematodes, and, very importantly, its adaption to environmental 

factors such as drought, should be considered (Goldammer T. , 2018). A vine’s tolerance to 

drought is directly related to the level of branching of its root system, rooting depth, and the 

lack of irrigation supply (Teubes, History of rootstocks in South Africa: part 3, 2014). 

Traditionally, rootstock selection for drought conditions in South Africa was only necessary in 

the coastal regions, where limited access to irrigation water was a problem. Inland regions in 

South Africa are almost always irrigated. Considering the warmer growing conditions and 

severe drought conditions that the wine regions in the Western Cape have experienced in the 

past few years, rootstock choice based on its drought tolerance is becoming increasingly 

important.  

Table 7 below, clearly indicates that the top three rootstocks of aid in dry conditions are Richter 

99, Richter 110, and Ruggeri 140.  In South Africa’s drier regions (such as Paarl and the 

Swartland) the majority of the vines are grafted onto Richter 99 and Richter 110. There was a 

steady decline in Jaquez and 101-14 in the Swartland region due to their poor resistance to 
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drought, and they were replaced by both the Richter rootstocks (Teubes, History of rootstocks 

in South Africa: part 3, 2014).  

 

Table 7: Viticultural characteristics of rootstocks used in South Africa. (Teubes, History of 

Rootstocks in South Africa (part 8), 2014) 

7.1.5 Scion Choice 

In a changing environment, producers are left with two choices: the first is to experiment with 

lesser-known, newer varieties which pose better resistance to climate change. The second is to 

run the risk of crop loss and financial damage due to changing climatic conditions. Biologist 

Elizabeth Wolkovich (Harvard) published an article titled “From Pinot to Xinomavro in the 

world’s future wine growing regions”. In this article she predicted that we could greatly combat 

yield decline resulting from climatic influences such as drought by diversifying our choice of 

cultivars. She writes that little of the diversity of wine grapes has been explored. Seventy to 

ninety percent of the total hectares worldwide are planted with the same 12 varietals, and these 

represent a mere one percent of the total diversity of wine grapes (Wolkovich, 2018).  

 



	 47	

7.1.5.1 Ancient Grape Cultivars: The wine industry is one steeped in tradition and which 

believes in concepts like terroir. Certain European countries like France and Italy also have 

incredibly strict legal requirements which limit producers in terms of what they may and may 

not plant. This has led to it becoming increasingly difficult to convince producers to plant a 

more diverse range of cultivars that are more suited to the changing climatic conditions 

(Robinson, 2015).  

Classic French varietals have always dominated the South African vineyard scene – eight of 

the top ten varietals planted in South Africa (all except for Pinotage and Ruby Cabernet) are of 

French origin. The question being asked now more than ever is how these traditionally-planted 

varietals are going to perform in a climate that is ever changing.  

 

Table 8: Top 10 cultivar plantings in South Africa according to SAWIS. (SAWIS, 2019) 

Cultivar Hectares planted in South Africa (as of 2019) 

1. Chenin Blanc 17 102.81 

2. Colombar 10 601.36 

3. Cabernet Sauvignon 10 086.82 

4. Sauvignon Blanc 9 653.87 

5. Shiraz 9 178.24 

6. Chardonnay 6 685.38 

7. Pinotage 6 661.70 

8. Merlot 5 371.39 

9. Ruby Cabernet 2 009.34 

10. Cinsaut 1 658.76 
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7.1.5.2 New/Alternative Grape Cultivars: Vititec has identified five emerging varietals that 

could perform exceptionally well in South African conditions and soil types, and which are 

more resistant to climate change and dry conditions. These varietals are Albariño, Marselan, 

Arinarnoa, Vermentino, and Assyrtiko. Albariño originates from Spain, Marselan and 

Arinarnoa from France, Vermentino from Italy, and Assyrtiko from Greece.  

Cultivar Origin 
Drought 

Resistance 
General Commentary 

Assyrtiko Greece Very good 

Well adapted to hot and dry 

climatic conditions 

Macabeu Spain Good 

Drought sensitive if yields are too 

high 

Petit Manseng Greece Good Good heat tolerance 

Picpoul Blanc France Good 

High acidity and well adapted to 

bush vine 

Verdelho Spain Good 

Very early picking with good 

acidity  

Vermentino France Very good 

Well adapted to hot areas and less 

fertile soils 

White Grenache France Good Suitable for dry, rocky soils 

 
Table 9: Vititec summary of new white grape cultivars best suited for changing climates. (Data 

provided by Vititec) 
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Cultivar Origin 
Drought 

Resistance 
General Commentary 

Agiorgitiko Greece Good Well adapted to warm conditions 

Arinarinoa France Good 
Drought tolerant with excellent 

colour extraction 

Durif France Good High yields if not controlled 

Grenache Noir France Very good High yields if not controlled 

Grenache Peluda France Excellent 

High yields if not controlled, 

excellent drought resistance 

Marselan France Moderate to good 

Can be planted in all soil types, 

produces complex wines 

Lledoner Pelut France Very good 

High yields if not controlled, 

excellent drought resistance 

Nero'd'Avalo Italy Good 

Well suited to warmer growing 

conditions 

Tannat France Good 

Very well suited to warm conditions 

and drought 

Tinta Cao Portugal Good Well adapted to warm conditions 

Trincadeira Portugal Very good Well adapted to warm conditions 

Touriga Nacional Portugal Good Well adapted to warm conditions 

Touriga Franca Portugal Good Well adapted to warm conditions 

Table 10: Vititec summary of new red grape cultivars best suited for changing climates. (Data 

provided by Vititec) 
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According to Charles Visser, viticulturist from Vititec, these grape varieties might never take 

the place of Chenin Blanc or Sauvignon Blanc in local plantings, but there is definitely value 

in them for the consumer looking for something new and interesting (Pretorius, 2020).  

7.1.5.3 Experimentation of New/Alternative Cultivars in South Africa: The lesser-known 

varietals are continuing to gain traction and recognition among producers, with big industry 

role players such as Springfield Estate, Jordan Wines, and Bosman Family Vineyards all 

making great successes out of their lesser-known varietals. According to SAWIS, the planting 

of these lesser-known varietals is increasing. There are already established plantings of 23.35 

hectares of Albariño, 7.43 hectares of Vermentino, 78.71 hectares of Verdelho, 81.66 hectares 

of Rousanne, and 22.41 hectares of Marsanne in the Cape Winelands (Pretorius, 2020).  

Corlea Fourie of Bosman Family Vineyards, who have very successfully launched Nero 

d’Avola (Sicilian origin) in bottle, says: 

It’s a niche product rolled out with a very specific marketing strategy. Nero plays in a space 

where we are able to bottle the product while simultaneously emphasising a new approach 

to marketing. It’s a sensitive subject for our changing environment as well as our changing 

and developing consumer base. (Pretorius, 2020) 

Gary Jordan’s (of Jordan Wines) commitment to trying new varietals serves to increase 

diversity on the farm, and he opts for varietals that can cope with warmer and drier conditions. 

According to Jordan, South African consumers are also becoming more adventurous with their 

wine purchases and are eager to try styles that do not necessarily fall into the “fresh and fruity” 

category. These varietals might be relatively unknown among producers and consumers, but 

will gain popularity with time, much like Sauvignon Blanc did in the early 1990s (Pretorius, 

2020). 
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Bosman Adama has launched a clonal garden in the Slanghoek Valley (Breedekloof). This 

garden is home to more than 50 different cultivars and 180 different clones. Jannie Bosman 

(Bosman Adama) is suggesting that by launching a “Growers’ Club” in South Africa, a new 

business model can be tested - one in which producers receive royalties for planting lesser-

known varietals and get technical and marketing support from the experts at Bosman Adama 

(Pretorius, 2020), who have, as previously mentioned, managed to tap into the market for these 

cultivars successfully. The wine markets are always changing and adapting, and South African 

growers need to be bold and experiment with these lesser-known varietals to ensure they meet 

the needs of a consumer market that is asking for something new and exciting, and which also 

has the benefits of being climate conscious and water savvy.  

In Australia there is a big focus on importing native grapes from Cyprus and seeing how they 

grow in the Australian climate, as they are being forced to look at alternative, drought-resistant 

varieties even more urgently than South Africa is (Copper, 2019). The traditional French 

varietals predominantly planted in Australia (Shiraz, Cabernet Sauvignon, Chardonnay, Pinot 

Noir, and Sauvignon Blanc) cannot cope with the frequent droughts and intense heat waves 

experienced in their wine regions. The University of Adelaide imported Cypriot varieties - 

Xynisteri (white) and Maratheftiko (red) - and PhD student Alexander Copper is busy with 

trials to see how these varieties will fare in the Australian climate (Copper, 2019). Trials on 

these Cypriot varieties are being run under drought- and irrigated-induced conditions in both 

Australia and Cyprus. 

“We are seeing increasing temperatures and increasing frequency of heat waves in southern 

Australia and this is affecting vine harvest and putting more and more pressure on water 

resources,” Copper told Winetitles Media (Australia) (Copper, 2019). He added that “These 

varieties are very drought tolerant in Cyprus, often grown without any irrigation, and it is hoped 
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they will be able to grow in Australian conditions with minimal to no irrigation” (Copper, 

2019).  

The experimental trials in Cyprus should end in 2020 and the Australian trials in 2021. The 

plan is to then run field trials in different Australian regions. The Cypriot varieties have the 

potential to replace many French-origin vines, as they require less resources and will help grape 

growers and the wine industry to adapt to changing growing conditions (Copper, 2019).  

7.1.6 Age Distribution of Vines in South Africa  

The average age of vineyards (excluding table grapes) is increasing annually, with more than 

18% exceeding twenty years of age and only 10% being younger than three years. This is 

against the norm of 15% of vineyards falling in the three-years-or-younger category and the 

percentage of vineyards older than twenty years not exceeding 15%.  

Figure 11: Age Distribution of Vineyards in South Africa. (Rabie P. , 2019) 

Farmers are having to delay their renewal strategies due to cash-flow limitations (a result of 

dry seasons and smaller crop yields). For this reason, vineyards are becoming older and 

delivering lower yields, and alternative cash-rich crops are being planted instead.  This is a 

major issue for the industry, with a tremendous decline in vineyards being observed every year. 

With the correct planning and long-term strategies in place, producers can plant a vineyard that 

will survive its expected lifespan of 25 to 30 years (Viljoen, 2020). By planting the correct 
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rootstocks and scions on well-prepared soils, the vineyard will be better equipped to survive 

climatic changes that might occur.  

 

7.2 Short-term Viticulture Strategies 

Short-term strategies in viticulture are ones that can be changed and adapted to certain 

situations. These include irrigation systems, irrigation management, soil-water monitoring, 

canopy management, fertiliser, pest control, and seasonal floor management of vineyards.  

7.2.1 Irrigation Systems 

During the 1980s in South Africa, large dryland areas of viticulture were converted to irrigated 

areas. Overhead sprinklers were the most used but became less common with the increased use 

of drip irrigation. The number of areas making use of flood irrigation peaked around 1990 and 

has been declining since then. The importance of irrigation in South Africa is discussed in 

Chapter Six.  

 

Figure 12: Irrigation Systems in South Africa. (Rabie P. , 2019) 

When planting a new vineyard, the efficiency of the irrigation system is of utmost importance. 

This efficiency refers to the actual amount of water that will reach the vine and factors in the 

amount of evaporation that will occur.   
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Irrigation System Efficiency (%) 

Flood 45-60 

Moveable Sprinklers 60-70 

Micro-Sprinklers 75-85 

Drip 85-90 

Sub-surface Drip 90-95 

 
Table 11: Irrigation system efficiency according to Ley (1994). (Myburgh, 2018) 

There are several types of irrigation systems. These will be discussed very briefly. 

7.2.1.1 Drip Irrigation: This form of irrigation is highly focused and soil texture plays 

a crucial role in its efficiency. The water distribution of this system is a direct function of soil 

texture, irrigation duration, and dripper discharge rate. Sandy soils with more course pores will 

result in a narrow distribution pattern. Heavier soils with smaller pores will have more capillary 

flow than gravitational flow, giving a better distribution pattern. Roots follow the wetting 

pattern and will distribute themselves accordingly, and are therefore often more restricted in 

sandier soils than in heavier, clay soils.  

7.2.1.2 Micro-Sprinklers: Higher rates of evaporation can lead to an increase in weed growth 

during the summer months. Sprinkler heads also need to be checked more regularly to ensure 

efficiency.  

7.2.1.3 Moveable Sprinklers: Labour intensive and water quality is of utmost importance due 

to leaf wetting.  

7.2.1.4 Flood Irrigation: Water is applied over the full surface area, predominantly on alluvial 

soils, where water is supplied via irrigation schemes alongside rivers. This option is least 

effective in terms of irrigation efficiency and is mostly used in areas with access to cheap 
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irrigation water. Skilled labour is required to prevent over irrigating. Very high evaporation 

losses are experienced when using this method.  

In South Africa, drip irrigation is the preferred and most effective option. The majority of new 

vineyards that are being established in South Africa are making use of this system.  

7.2.2 Irrigation Management 

In modern-day viticulture, with the threat of global climate change being a factor threating the 

sustainability of a region, breeding grapevines for reduced water use, better water extraction, 

and maintained production (by means of high-water use efficiency) is a major interest  

(Simonneau, 2017). The South African Water Act enables catchment management authorities 

to terminate water licenses if the right is abused (Myburgh, 2018). The drive for producers to 

farm more sustainably and the pressure to adapt to a warming climate is forcing growers to 

look at using more efficient irrigation strategies. In short, this means that the primary objective 

of the grape grower is to apply the right amount of irrigation water at the right time to avoid 

insufficient vegetative growth and to prevent crop losses. It is also a means of avoiding over-

irrigating, which wastes valuable water and could lead to salts leaching into natural water 

resources or lower-lying land (Myburgh, 2018).   

In the South African wine industry, there is a constant shift between being production-driven 

and being quality-driven (Stafne, 2019). The consequence of this is that irrigation strategies 

aimed at production are not applicable when quality is the main objective (Myburgh, 2018). 

The main categories of irrigation strategies in South African wine-grape crops are: 

7.2.2.1 Low-frequency Irrigation (Six or Less Irrigation Sessions): This is applied 

throughout the growing season and is also referred to as “supplementary irrigation”. It is 

applied in areas where water sources are limited, such as the coastal region. Yields will still be 

more than that of a dryland vineyard, but will not increase linearly with the number of 
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irrigations. The pruning regime and training system of the vineyard restricts the bearing 

capacity of the vine. Low-frequency irrigation schedules are likely to reduce crop loss during 

severe heat waves and drier seasons.  

7.2.2.2 Medium-frequency Irrigation: Irrigation intervals range from one to four weeks. This 

is generally applied in vineyards with heavier soil compositions and where more water is 

available for irrigation.  Medium-frequency irrigations can be adapted to suit the needs of the 

producer (they can be more frequent if maximum yield is required or less frequent where better 

quality is required).  

7.2.2.3 High-frequency Irrigation: More than one irrigation occurs per week. This strategy 

is generally applied in warmer, semi-arid regions such as the Lower Olifants River and the 

Lower Orange River region. It could also be necessary in vineyards with shallow, sandy, or 

gravelly soils with low amounts of plant-available water. In such conditions wine yields are 

normally the driving factor, and not wine quality.  

7.2.2.4 Pulse Irrigation: There is more than one irrigation per day. This is a very risky strategy, 

especially with the changing climate the South African industry faces. It creates a huge risk of 

severe grapevine stress if unforeseen water-supply deficits occur (such as drought or even load-

shedding). It is not recommended for South African producers (Myburgh, 2018).  

7.2.2.5 Root Deficit Irrigation (RDI): Root Deficit Irrigation is the practice of using irrigation 

to maintain plant-water status within prescribed limits of deficit with respect to maximum 

water potential for a prescribed part or parts of the seasonal cycle of plant development. The 

aim in doing this is to control reproductive growth and development and vegetative growth, 

and/or to improve water-use efficiency (Paul.E.Kriedemann & Goodwin, 2003).  The positive 

effect RDI has on wine quality is primarily due to reduced vigour and smaller berries with more 

concentration and better colour. The projected increase in wine price due to improved quality 

might justify it to a producer, as RDI could lead to possible yield losses. The objective of 
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combining irrigation frequencies is to improve wine quality without compromising yield. In 

South Africa, this can be achieved in two ways. The first approach is to restrict water to the 

grapevine before véraison to reduce vegetative growth and produce smaller berries. From 

véraison onwards, the adequate irrigation amounts are applied during berry ripening. The 

second approach is to avoid constraints pre-véraison to optimise yield, followed by water 

restrictions during berry ripening to improve wine quality.  

 

 

 

 

 

 

 

 

 

 
Figure 13: Berry size and colouration development during ripening. (Noronha, 2010) 

7.2.2.6 Partial Rootzone Drying (PRD): This is the practice of using irrigation to alternate 

wet and dry parts of the vine’s root system to simultaneously maintain plant-water status at 

maximum potential and control vegetative growth for prescribed parts of the seasonal cycle 

of vine development. Irrigation lines are normally placed on either side of the vine row. This 

method is also used to control growth and to improve water-use efficiency within a vineyard. 

This strategy is alternated every 10-14 days depending on the soil and atmospheric 
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conditions. It is continued throughout the season. The key principle of PRD is to regulate the 

secretion of ABA hormones to only restrict vegetative growth and not affect yield.  

Both RDI and PRD are designed to reduce vegetative vigour in grapevines and improve their 

water-use efficiency. The difference between these two strategies is that water application is 

manipulated over time in RDI, whereas water is manipulated over space in PRD.  

Grapevines all respond differently to irrigation strategies due to conditions such as soil 

composition and climate.  The mechanisms that regulate water status in a plant’s tissues are 

vital as they are the primary parameter affected by drought. Focus should fall on transpiration 

rates being monitored and the role of rootstocks in terms of their water-extraction capacity. 

Moderate soil-water deficit is a great tool for the improvement of the quality of wines without 

compromising the yields in the vineyard.  

7.2.3 Soil-water Monitoring 

Measuring soil and plant-water status will allow for producers to make well-informed decisions 

with regards to using water efficiently. This tool will become crucial in the future with the 

effects of global warming. Having a clear understanding of the soil’s water-holding capacity 

will avoid over irrigating and water loss.  

 
7.2.4 Floor Management 

Vineyard water-use efficiency is becoming more and more important, and the shift to 

increasing the use of green water in vineyards is crucial to ensuring the sustainability of the 

vine during drier and warmer growing conditions. Green water is the natural water collected 

from rain and snow melt and collected in dams and rivers.  A farmer can increase the green-

water use in a vineyard by increasing the soil storage capacity and decreasing the direct soil-

water losses; in summary, by engaging in soil surface management strategies. There are various 
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ways to achieve soil water storage capacity some of the most popular and cost-effective ones 

include using mulch and planting cover crops.   

Mulching is a sustainable agronomic practice that is widely used on farms. It involves using 

organic material, such as straw, to limit surface-water run-off, evaporation loss, and soil 

erosion. It improves the general soil properties and is a relatively cheap tool to use. Mulching 

improves the overall biology of the soil and contributes to a healthy root system (Viljoen, 

2020). Cover crops also decrease the risk of soil erosion. When choosing a cover crop it is vital 

to not plant one that is still actively growing by spring, as these will compete with the grapevine 

for water. Annual cover crops with short growth cycles are preferred. They also act as weed 

suppressors. Installing soil-moisture probes helps with soil-management decisions, particularly 

relating to when to spray or roll the cover crops.  Some cover crops also provide excellent 

material for mulch after they have been rolled. This can aid in weed suppression, keep soil 

temperatures low, and decrease soil evaporation. Weed control is essential, as weeds can 

directly compete with the grapevine for water. In order to eradicate this competition for soil 

water, chemical control is important early in the season and during the summer. 

7.2.5 Fertiliser and Canopy Management 

During drier conditions, a producer should only apply fertilisers in the quantities necessary. 

Over fertilising could lead to excessive vigour and inefficient water use within the vine. Surface 

fertilisers should also not be applied when no rainfall is predicted, and the fertiliser cannot be 

washed into the soil. 

Canopy management is vital for controlling vine water use and preventing water waste. Canopy 

vigour can be controlled through summer suckering practices, and regular tipping and topping 

can prevent large canopies from forming. This will help reduce transpiration losses (Heyns, 

2016). 
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If a drier season is predicted, yields should be managed accordingly. Grapes will not require 

the correct sugar levels if the yields are too high, resulting in longer hanging times, bunch 

exposure to sun and heat, and increased water requirements of the vineyard. Crop reductions 

by bunch removal should be made at least two weeks prior to veraison to prevent further 

reducing the photosynthetic capacity of the canopy. Pruning is a better way to perform early 

yield control (Viljoen, 2020).  

Young vineyards require special management during drier conditions, especially when they are 

still developing roots. Too much or too little water could be detrimental to their root 

development.  

7.3 Vine Water Status 

In order for them to perform sustainable physiological functioning, all plants need to absorb 

water stored in the soil (van den Heever, 2020). When experiencing water shortages, several 

physiological processes within the plant will be affected negatively. Certain plant processes 

(such as cell growth and wall synthesis) are more sensitive to water shortages, whereas sugar 

accumulation is the least sensitive. Carefully-monitored water constraints could aid wine 

quality by decreasing berry size, ensuring less vegetative growth, and enhancing sugar 

accumulation.  

 

Figure 14: Effect of water stress within the vine on certain physiological processes. (Martinson 
T. , 2017) 
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As previously mentioned, water relations within the grape vine are key to growth and 

development. The vine requires water to maintain cell turgor, build new tissue, cool down, and 

facilitate two very important physiological processes that aid in gas exchange: photosynthesis 

and respiration (van den Heever, 2020). The availability of water to the vine will influence a 

number of factors such as green growth, berry development, and the vine’s ability to prepare 

itself for winter hibernation.  Moderation is essential: too much water will lead to excessive 

green growth, large, watery berries with little flavour, and poor fruit quality. It could also 

prevent the shoots from hardening and browning in preparation for winter.  

It has been proven many times that, with adequate control, some water stress is beneficial to 

the wine being produced quality (van den Heever, 2020). It allows for a balance to be achieved 

within the canopy growth and could lead to good fruit quality.  

Evapotranspiration is a term often used when referring to water management in a vineyard. It 

is the measure of water loss from the soil via transpiration (lost through plant) and evaporation 

(loss through soil) (Robinson, 2015). This is essential to determining an irrigation strategy in 

a vineyard. The rate of evapotranspiration is driven by climatic factors such as wind speed, 

temperature, relative humidity, and the size of the canopy. When these factors are amplified 

(as was the case in the South African drought) the vines use more water.  

Transpiration (the movement of water through the plant) is largely controlled by the stomata, 

which are found in abundance on the bottom of leaves (Robinson, 2015). They open and close 

to allow for gas exchange within the vine, and are surrounded by large guard cells that open 

and close in response to sunlight exposure and other factors such as the availability of water 

and hormone signals from the roots. During the night, when no sunlight is present, the stomata 

close. Water is lost (as vapour) during photosynthesis, and during dry conditions where the 

evaporative demand could exceed the soil’s ability to supply water, the stomata will close to 
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conserve water. The roots can also signal for the production of abscisic acid (ABA), which is 

a plant hormone that leads to stomatal closure.  

Stomata close during water stress, but what are the effects on the vine if photosynthesis cannot 

take place? 

7.4 Effects of Water Stress on Vine 

Firstly, shoot growth will slow down and could potentially stop. This is the first sign of water 

stress in a vineyard. Actively-growing shoots in vines with adequate water supply (Figure 15, 

image on left) have long tendrils that grow past the shoot tip.  In vines with some water stress 

the growth slows down and the tendrils often do not grow beyond the shoot tip (Figure 15, 

image in middle). Under severe stress (Figure 15, image on right) the shoot tips could 

potentially dry up and fall off.  

 

Figure 15: Shoot growth on left in ideal conditions, middle in moderate stressful conditions 

and on right in severe stress conditions. (Martinson T. , 2016) 

Secondly, tendrils will dry up and eventually become lignified in severe water stress 

conditions, as indicated in Figure 16 below.  



	 63	

 

 

 

 

Figure 16: Image on left shows healthy tendril with progression to dried up, lignified tendril 

in images to the right. (Martinson T. , 2016) 

Thirdly, leaves will turn away from the sun and begin to droop (as indicated in Figure 17). Due 

to no cooling happening within the vine because of the lack of water, the leaves might even be 

hot to the touch. If water supply is restored these indications could be reversed. 

 

Figure 17: Leaves droop as a result of water stress within vine. (Martinson T. , 2016) 

Fourthly, leaf bleaching could occur, as indicated below in Figure 18. This refers to the 

lightening of the green leaf colour in response to water stress and the breakdown of leaf tissues. 

This is irreversible and could greatly affect the vine’s ability to perform phenological processes 

such as photosynthesis.  
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Figure 18: From left to right the gradual loss of green colour and decrease in leaf size due to 

water stress is clearly visible. (Martinson T. , 2016) 

Lastly, in the most severe cases the leaves could start to break down, leading to leaf drop and 

shoot collapse.  

 

 
Figure 19: Leaf senescence and shoot collapse in severe water stress conditions. (Martinson 

T. , 2016) 
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7.5 Seasonal Management of Grapevines During Drought Periods 

During the severe drought conditions industry experts such as The Institute of Grape and Wine 

Science, Vinpro, ARC-Nietvoorbij, and the University of Stellenbosch put together guidelines 

and action plans to help wine producers manage their vines. 

The grape vine and berry go through various stages, with the four most important being: 

1. Flowering and berry set: this stage determines the size of the crop. Severe water stress here 

could result in smaller yields with poor set and small berries. If water stress can be 

controlled, it could improve the quality of the berries.  

2. Berry set to veraison: during this stage cell expansion and physical berry growth occurs. 

This stage of moderate water stress can be applied to prevent excessive berry growth, but 

if too much water stress is experienced it could lead to very small berries which could result 

in low yields. The vine’s reaction to water stress during this stage is to withdraw the water 

from the berries and rather redirect it to the shoots to ensure they stay healthy.  

3. Veraison to harvest: this is the one stage where the correct amount of water stress is fine 

for the vine, due to shoot growth having stopped. However, enough soil moisture is 

necessary to prevent wilting of the grapevine and shriveling of berries. 

4. Post-harvest to budbreak:  the most important factor within this stage is a build-up of 

carbohydrate reserves for the vine to use during its winter hibernation. If too much water 

stress is experienced the accumulation of carbohydrate reserves is reduced. It is important 

to not over irrigate, as this will lead to a sudden spout of vegetative growth, which in turn 

consumes carbohydrates. 

As a farmer or farm manager one needs a very well-thought-out strategy for irrigation during 

a drought. The most essential factor to look at is how much water is available for irrigation and 

if the water is still suitable for irrigation.  

During the drought, Vinpro recommended that farmers consider the following three guidelines:  



	 66	

1. If there is enough water available for only a single irrigation, perform this before 

flowering (Heyns, 2016).  

2. If there is enough water available for two irrigations, apply them before flowering and 

during veraison (Heyns, 2016).  

3. If there is enough water available for three irrigation sessions, apply them before bud 

break, before flowering and at veraison (Heyns, 2016). 

8. Oenology 

To get the best understanding of what winemakers experienced during the dry seasons, a 

questionnaire covering various quality-related topics was sent out (see Addendum A).  In 

certain areas winemakers were challenged not only by drought effects, but by frost and smoke 

taint too. The questionnaire focused on quality parameters such as sampling, optimal ripeness 

levels, colour and tannin development, pH and acidity levels, sensory profile of wines, 

processing issues, clarification problems, stuck fermentations, and water-saving techniques 

implemented by wineries. A general consensus from across the regions was that sampling had 

to be done more regularly, berry size was varied, acid additions had to be made early on to 

correct higher pH levels, and slightly higher doses of enzymes and yeast were given. Massive 

variations in regional wine styles were not a factor during the drought, although certain 

production lines could not be filled due to smaller volumes.  

8.1 Grape Sampling 

Extreme growing conditions can often lead to significant variation within a vineyard (Heyns, 

2016). This was experienced in many regions, and winemakers and viticulturists encouraged 

frequent sampling due to variation. It was important to sample sections of vineyards that vary 

in soil, vigour, and yield. The ‘optimum ripeness’ window appeared to be smaller in drier 

growing conditions, which emphasises the need for regular sampling (Winemakers, 2020).  

 



	 67	

8.2 Fruit Ripening and Quality  

This process appeared to happen faster during drought conditions, with harvest commencing a 

few days earlier than normal. Water stress could, however, lead to a lag in sugar development 

in the berries, which would in turn lead to more hanging time on the vine. This led to losses in 

flavour profiles and sunburn.  

8.3 Colour and Tannin Development 

Overall excellent colour was experienced in red wines, due to smaller grape berries and higher 

skin-to-juice ratios (Winemakers, 2020). This also leads to an increase in the concentration of 

anthocyanins and tannins in the finished product. Excessive water stress could, however, also 

lead to a reduction of up to 40% in the accumulation of total phenolics and anthocyanins in the 

grape skins (Con Simos, 2007). This emphasises the importance of picking at optimal ripeness 

and careful maceration and fermentation control.  

8.4 pH and Acidity Levels 

Water stress within the vine could lead to abnormal variation in pH in musts and wines. pH 

and acidity levels are difficult to predict, so regular testing and adjustments should be made, 

and winemakers should not only rely on data from a ‘typical’ vintage. Good pH management 

is essential to prevent the risk of oxidation and microbial spoilage (Con Simos, 2007).  

Winemakers all agreed that acid additions should be made as early as possible during the 

winemaking process, as this proved to be most effective.  

8.5 Harvesting and Grape Processing 

An increase in matter other than grapes (MOG) should be expected, as well as shrivelled fruit 

with small berries and low juice volume. This could make processing in a winery difficult, so 

careful sorting should be done to avoid damage to equipment or time wasting. Higher solid 

contents in musts could also lead to issues with setting and flotation. Enzyme additions should 
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be done with the utmost care and possibly at a higher dose than what would be used in a 

‘typical’ vintage. Fermentations could be stagnant due to higher sugar levels, typically 

expected of a dry season and leading to higher alcohol levels. The use of active dry yeast is 

encouraged, and doses should be monitored and possibly increased. Best practice yeast-

propagation techniques are also encouraged, with careful temperature control necessary during 

fermentation (Winemakers, 2020).  

9. Water Footprint 

During the drought conditions experienced in the Western Cape between 2015 and 2018, 

consumers were made aware of how much water is used to produce goods such as coffee (132L 

for 250ml cup), a sunny-side-up egg (196L for a large, 60g egg), sliced bread (18L for a 30g 

slice), and 109L for a 125ml glass of wine. To put that into perspective, the daily allowance 

for every person living in the Western Cape was 50L of water.  

Consumables all have a “water footprint” (WF) (Jarmain, 2019). Water footprints (WFs) can 

be expressed in a few ways: litres of water used per kg of crop produced (L/kg), but also litres 

of water used per unit of currency derived (L/R) (Jarmain, 2019). The water footprint of any 

consumable or good looks at both the direct and indirect water uses. These are often expressed 

in the different water colour components (green, blue, and grey). 

9.1 Water Footprint of Wine Industry 

The water used to produce a 125ml glass of wine will include the water used to tend to the 

vines and produce the grapes, the water used for processing in the winery, and the water used 

once the wine is bottled. This is usually the water used for recycling glass bottles and the 

production of dry goods for packaging (labels, cartons, capsules, etc.). The colour of the water 

refers to the impact of the WF or the origin of the water: green water will come from natural 

sources such as rainfall and snow; blue water refers to the captured water used for irrigation 

and crop growth (this is usually extracted from underground boreholes, dams, or streams); and 
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grey water which, in this context, is not the same as the one we are all familiar with: here it 

refers to the fraction of water needed to dilute polluted water back to an acceptable form. In 

viticulture this water is usually from chemical applications to the vines, and in the winery it is 

the runoff water from the daily processing, which is treated and then used to water crops such 

as Kikuyu (Jarmain, 2019). 

Dr Caren Jarmain, together with the Water Research Commission and Winetech, is closely 

looking at exactly what the water footprint is for table-grape and wine-grape production in 

South Africa. The project aims at generating more than just WF numbers: it is also looking 

closely at putting these numbers into context of their social, economic, and environmental 

conditions. This study is unique in the sense that it will not produce a single WF number for 

South Africa; rather, it will allow for WFs to be expressed in a range of values for all the 

different wine/grape-producing regions. This WF range will allow for interpretation of the 

variation in WFs to help reach an understanding of what the drivers are behind low or high 

WFs in the Western Cape. This project concluded in 2020 and the results will hopefully 

empower both the table-grape and wine-grape industries to make the most of the WF values. It 

will allow for producers and wineries/packhouses to strive for smaller water footprints to better 

prepare them for the changing climates.  

The Water Footprint Network (WFN) is a great source of WF numbers for a wide variety of 

crops and products for different countries and regions (Jarmain, 2019). It can be viewed on 

waterfootprint.org.  

10. Economic Impact of the drought on the South African Wine Industry as a Whole 

The South African wine industry contributes R36.1 billion per annum to the country’s Gross 

Domestic Product (GDP). As of 2018, South Africa also contributes 3.3% to the world’s 

production of wine and 4% to the global wine exported (Rabie P. , 2019). The economic effect 

of the drier growing conditions experienced in the South African winelands was immense. 
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Many producers struggled to make a profit and had to resort to removing their vines to plant 

more profitable crops such as citrus and blueberries.  

The biggest effect was felt with the 2018 harvest, which was 15% smaller than the 2017 

harvest. Many regions were still experiencing the damaging effect of the drought, and other 

climatic effects, like frost in certain regions (Breedekloof, Worcester, and Robertson), also 

contributed to a much smaller crop. 2018 has been described as a watershed year for the South 

African wine industry, both literally and figuratively. Prices were corrected in both local and 

global markets and sales increased due to a global wine shortage. 2018 was a difficult year for 

many producers, who were forced to make sacrifices due to immense water shortages and poor 

yields.  

10.1 Economic Effect on Grape Producers 

The economic success of a grape producer is measured by the following equation: 

Net Profit = Net Income – Total Costs 

The net income is dependent on two factors: the yearly grape tonnage harvested, and the price 

paid out for the grapes delivered (essentially the wine price per litre paid out to a producer once 

all the cellar costs have been deducted).  

The total cost to the producer is the direct cost involved in farming one hectare of grapes. 

Vinpro calculates an annual cost of wine-grape production that projects the financial capacity 

needed to prepare the yearly harvest. It is composed of cash items and provision for renewal 

(excludes all tax, interest, and entrepreneurial obligations). Figure 20 provides a graph showing 

the Total Production Cost for the South African Wine Industry. 
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Figure 20: Total Production Costs. (Rabie P. , 2019) 

There was an increase of 8% in annual production costs between 2014 and 2015 (R41 635/ha). 

This increase was mainly due to increased labour costs and increased mechanisation due to the 

larger crop yields. Higher production figures correspond to higher input costs. A seven-percent 

increase was observed in the 2016 harvest (R44 390/ha) and a further seven percent in the 2017 

harvest (R47 513/ha). 2018’s total production costs only increased by two percent 

(R48 423/ha), and this was mainly due to the prolonged drought conditions. 2018’s harvest was 

15% smaller than 2017.  

Over the past ten years South African wine producers have tried to increase their yields to 

counter the rising cost of wine production and increase their profitability. The drought 

conditions made this increasingly difficult and led to producers cutting back drastically on their 

expenditure. The cash expenditure (direct cost, labour, general expenses, and non-capital-

related expenditure on mechanisation and fixed improvements) of the industry increased by 

1.4% from 2017 to R37 062/ha. This is much lower than previous seasons (Rabie P. , 2019). 
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Figure 21: Cash Expenditure Simplified. (Rabie P. , 2019) 

The drier season had a definite impact on direct costs, with a 4.6% decline in expenditure per 

hectare (Marcus, 2019). There was a decrease of 10.6% in crop protection and 1.8% in 

fertiliser. However, a sharp increase of 17.6% in herbicide expenditure was seen. This was 

mainly due to producers using every means necessary to control weeds, as they directly 

compete with the vine for soil moisture. A significant increase in weed resistance and tolerance 

to herbicides also contributed to this figure.  

Figure 22 below shows the percentage composition of annual cash expenditure. This includes 

the direct costs, labour costs, mechanisation costs, fixed costs for improvements, and general 

expenditures.  
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Figure 22: Percentage composition of annual cash expenditure. (Rabie P. , 2019) 

 

Figure 23: Direct Cost in terms of Fertiliser, Crop Protection and Herbicide Control. (Rabie 

P. , 2019) 

Figure 23 clearly indicates a slight stabilisation in fertiliser additions. Modern-day fertilisers  

are administered with irrigation session. With the dry conditions farmers irrigated less, leading 

to fewer fertiliser applications. Figure 23 also indicates the increase in herbicide control 

between 2017 and 2018, which took place in an attempt to prevent any weeds in the vineyards 

from competing with water destined for the vines. The sharp decrease in crop protection was 

due to the lack of diseases in the vines resulting from the drier growing conditions.  
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Labour costs are the biggest contributor to cost of wine-grape production. The decrease of 1.1% 

during the 2018 season was mainly attributed to the small harvest and less canopy-management 

actions applied in the vineyards. Increases in mechanisation costs were also detected, likely 

resulting from an attempt to curb labour costs, a consistent trend seen worldwide in viticulture 

regions.  

There are several factors that influence the net income of a producer, with the main two being 

yields and wine/grape prices.  

 

Figure 24: Graph indicating the annual grape tonnage harvested during the time frame of 

2015-2019 in South Africa. (SAWIS, 2019) 

As discussed in depth in Chapter Four, 2018 offered one of the smallest grape harvests 

experienced in South Africa. This was mainly due to the extended drought conditions. Areas 

such as Olifants River, Swartland, Paarl, and the Little Karoo experienced extremely small 

crops - Olifants River experienced a decrease of nearly 35% in crop size from 2017.  

Wine prices also determine a producer’s net income. The South African wine industry felt some 

relief in 2018 due to the local and international rise in wine prices.  
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Figure 25: Prices of bulk red (red line on graph) and white wine (blue line on graph) (ex-

cellar). (Image obtained from Vinpro) 

Figure 25 above shows the gradual increase in domestic wine prices over the past four years 

(70% for white wines and 68% for red wines). These price increases were especially high 

during the 2018 season due to the domestic and international wine shortages and provided some 

relief for producers. A positive output-price momentum has put the industry in a better position. 

The longevity of this “upswing phase” that the industry finds itself in will depend on the extent 

to which the grapevines can recover from the drought and deliver normal yields.  According to 

Vinpro, if profitability continues to increase for the immediate future we can see a shift in 

fortunes, which will bode well for the South African Wine Industry and Brand South Africa 

(Rabie P. , 2019). 
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11. Drought in Other Winemaking Regions of the World 

11.1 Australia 

Many consequences of climate change are evident in Australia. As a country they are bearing 

witness to the social, economic, and environmental impacts and consequences of the changing 

climate. The duration and frequency of heatwaves and extremely hot days have increased 

across the country, and climate change has also led to the increased risk and occurrence of 

deadly bushfires in some parts of Australia, especially the South-East. Rainfall patterns are 

shifting and areas in Australia are becoming drier. Global sea levels are rising by an average 

of 3cm per decade, which will result in increased flooding along the Australian coastline. The 

changing rainfall patterns and increased risk of extreme heat and bushfires are the biggest 

threats to Australian agriculture. The production of temperature-sensitive and water-sensitive 

crops such as wine grapes is greatly affected and will need to adapt to the changing climates  

(Steffen & Hughes, 2013). 

Justin Jarret, Orange viticulturist, said in an article in The Sydney Morning Herald (Alexander, 

2019) to author Harriet Alexander that:  

For 20 years we’ve been trying to build resilience into the farms, but I must say that this 

drought is showing us we’ve still got to work harder. Now we’re saying, let’s take this 

drought as the new normal. What do we have to do?  (Alexander, 2019)  

The $6 billion Australian wine industry (Alexander, 2019) is being tested by more frequent 

and severe droughts that are causing grapes to ripen earlier, yields to be smaller, and fruit sugar 

levels to be higher. It is causing winemakers to adapt in sometimes-radical ways (Alexander, 

2019).  

Justin Jarret of See Saw Wines is pushing boundaries in terms of viticulture to better prepare 

his vines for climate change. According to European traditions, vines are always planted in a 

north-to-south row direction to allow for maximum exposure to sunlight and heat. Jarret, 
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however, is replanting his vineyard blocks in an east-to-west direction. “European vineyards 

were designed to maximise heat and Australian vineyards copied them, even though we have 

a hotter climate and need to reduce heat,” says Justin Jarret (Alexander, 2019). He is protecting 

the grape vine canopy from the midday sun in this way, and big producers such as Brokenwood 

in Australia are following suit. They are also using mulching techniques and focusing more on 

irrigation strategies and timing to save water. Stuart Hordern (senior winemaker at 

Brokenwood), is also looking at Italian and Spanish cultivars such as Tempranillo and 

Sangiovese. These culitvars are more adapted to warmer growing conditions than traditional 

cultivars. CSIRO research scientist Christopher Davies says that, although most vineyards in 

Australia are irrigated, the decrease in rainfall levels has affected the soil profiles and the vines 

could not produce enough leaves to protect the grapes from sunburn.  

The other challenge that wineries in Australia are facing is a logistical one. With red varieties 

ripening earlier due to the warmer growing conditions, the harvests are being compressed and 

the wineries are not able to handle all the grapes at the same time. Christopher Davies is 

working alongside Wine Australia to develop a synthetic auxin that can be sprayed on the vines 

to delay ripening (Alexander, 2019). 

New South Wales was officially listed as “100% in drought” with 23% of the region being 

classified as in an “intense drought” (Eads, 2018). Across southern Australia the second-driest 

autumn was experienced in 2018, and the Bureau of Meteorology recorded rainfall of 57mm 

below average.  Wine Australia are urging producers to look ahead and plan for the future. Dr 

Liz Waters (Wine Australia) says, “Vine nutrition and the role of irrigation are important for 

growers to consider post-harvest, and this year (2018) in particular there has been lower rainfall 

across Australia to assist vine recovery”.  

Across the board, the harvest in Australia has moved forward by at least two weeks, with some 

areas up to four weeks earlier. Vintages are becoming compressed and shorter, leading to 
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logistical issues within the winery. Increases in mulching have aided water loss in vineyards, 

and it is a popular method used throughout the Australian wine regions. Planting at higher, 

cooler sites and planting Italian/Spanish/Portuguese varieties in the lower sites is a solution to 

the changing climate. In Australia and throughout the rest of the world, drought years have the 

ability to produce great vintages. The problem lies in raising the bottle prices to combat the 

small yields.  

Mothballing is a term defined as “To maintain a non-producing vineyard with minimum but 

critical inputs to allow rapid return to cropping for productive use/sale in the future when the 

industry situation has improved” (McGuire & Moulds, 2009). This process was developed due 

to the over-supply of Australian wine during the 2005 and 2006 vintages. It is important to 

remember that the idea of a mothballed vineyard is that it needs to eventually return to its 

productive state, so certain inputs need to occur to ensure adequate vine health. Mothballing a 

vineyard entails performing certain vineyard practices such as crop removal, winter pruning, 

withholding nutrition and water, reduced pest and weed control, and removing cordon arms 

(McGuire & Moulds, 2009). Questions that arose through this experiment in the Australian 

industry addressed the amount of time and money spent on mothballing: could uprooting a 

vineyard not be a better choice? This is the decision that needs to be made by the farmers and 

they need to make a careful calculation of the cost and benefit of each option. This is a research 

topic that could be considered in South Africa if future weather indicators point towards a 

potential drought.  

11.2 California 

California has experienced several periods of severe droughts throughout history, especially 

between 2006 and 2010 and between 2011 and 2019. The droughts have severe economic 

effects in this state due to it being the most populated state in the USA and a major producer 
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of agricultural products. The longest drought in Californian history was between 2011 and 

2019. It lasted a total of 376 weeks and a state of emergency was declared.   

 

 

 

 

 

 

 

 

 

Figure 26: Drought situation in California between 2000 and 2018. (Percent area in U.S. 

drought monitor categories, 2017) 

Grape growers are always weary about the possibility of drought in California. Jeff Ames, 

owner/winemaker at Rudius in Nape Valley, says that the years of drought have taught him the 

importance of water conservation even in the wet years: “It’s always on my mind and I am 

constantly trying to tell people to get away from watering just to water” (Weed, 2017). 

Californian wineries and producers have implemented techniques such as burrowing their 

irrigation lines to save water. They also use neutron-probe moisture meters to measure the soil-

water levels to determine how much irrigation they need, and use the strategy of deficit 

irrigation to utilise their water sources better and improve wine quality (Weed, 2017). 
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12. How did the South African Wine Industry’s Research Facility (Winetech) and its 

Industry Body (Vinpro) React to the Drought? 

As mentioned previously, South African grape growers have several tools available to them to 

aid them in their decision making. Online tools such as TerraClim and FruitLook allow for 

farmers to make the right decisions during the establishment phase of a vineyard.  

But the question remains: what research is being done to better enable us to survive another 

drought catastrophe?  

Vinpro launched their Gen-Z vineyard project in 2016. Francois Viljoen, Gen-Z Project 

Manager and Viticulture Consultant, explained that the core themes of the Gen-Z vineyard 

project are to connect growers to new technologies and to better prepare our industry for 

drought conditions and the changing climate (Viljoen, 2020). The project also focuses on soil 

health and more efficient water use in vineyards. Their mission is to generate valuable 

viticulture-based information through establishing small-scale field demo sites that allow 

farmers to experience the sites and experiments being carried out first hand.  

Throughout the South African winelands, small-scale demo sites have been established to play 

host to a variety of non-scientific trials such as different cultivars, new clones and rootstocks, 

and their adaptability to climate change and drought conditions (Carkeek, 2016). They are 

further experimenting with trellis systems, pruning systems, cover crops, and inter-plantings 

(rootstock, cultivar, and clone). The findings of these demo sites will be available on the Gen-

Z website and are presented during Grower-Demo Days (Carkeek, 2016). Francois Viljoen 

says they are putting a lot of their focus on more drought-resistant cultivars such as Assyrtiko, 

Vermintino, Macabeau, Picquepoul blanc, Verdelho, Grenache blanc, Marselan, Tempranillo, 

Arinarnoa, and Durif. The demo sites are often within bigger commercial vineyard sites for 

easy monitoring and to allow for demo days with producers.  



	 81	

“The information obtained from the Gen-Z demo sites will provide our producers and growers 

with valuable information with regards to cultivar choices for the future taking into 

consideration the changing climate and water scarcity in South Africa,” says Francois Viljoen 

(Carkeek, 2016). 

Winetech (Wine Industry Network for Expertise and Technology) has various projects running 

that have a strong focus on climate change. Some of the current topics being researched are as 

follows (obtained from the Winetech website research database): 

1. Profiling the grapevine's response to water stress using different scion/rootstock 

combinations (Head researcher, M.A Vivier through the Stellenbosch University, 

Department of Viticulture and Oenology) (Winetech, 2021). 

2. Use of winery wastewater as a resource for irrigation of vineyards in different 

environments (Head researcher, C.L Howell through Winetech) (Winetech, 2021). 

3. The effect of different scion/rootstock combinations on grapevine water status (Head 

researcher E.L Lategan through ARC Infruitec-Nietvoorbij) (Winetech, 2021).  

4. Comparing the water use, yield, and quality of drip-irrigated vertical shoot positioned 

and bush grapevines to that of grapevines trained onto high-potential-yield 

trellis/canopy systems in the coastal region (Head researcher E.L Lategan through 

Stellenbosch University, Department of Viticulture and Oenology) (Winetech, 2021).  

5.  Integrated vineyard-monitoring system to improve water management (Head Researcher 

Dr Carlos Poblete-Echeverría through the South African Grape and Wine Research 

Institute, Department of Viticulture and Oenology, Stellenbosch University) 

(Winetech, 2021). 

6.  Demonstration of plant-based irrigation on wine-grape performance and quality in three 

climatically different regions (Head Researcher Mr Vink Lategan through the 

Department of Soil Science, Stellenbosch University) (Winetech, 2021). 
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7.  Initiation of molecular breeding towards novel African wine grape cultivars (Head 

Researchers Dr Justin Lashbrooke and Professor Melané Vivier through the South 

African Grape and Wine Research Institute, Department of Viticulture and Oenology, 

Stellenbosch University, and Ms Phyllis Burger, ARC Infruitec-Nietvoorbij, 

Stellenbosch) (Winetech, 2021). 

 
With tools such as TerraClim and FruitLook and projects like Gen-Z and those run through 

Winetech, the South African wine industry is better equipping itself with tools and the 

knowledge to combat climate change.  

13. Can Parallels be Drawn Between the Drought and a Black Swan Event? 

A question that arose throughout the writing of this dissertation was the comparison of the 

drought to a ‘black swan’ event. The definition of a black swan event is as follows:  

A black swan is an unpredictable event that is beyond what is normally expected of a 

situation and has potentially severe consequences. Black swan events are characterized 

by their extreme rarity, their severe impact, and the widespread insistence they were 

obvious in hindsight. (Taleb, 2007)  

How does this relate to the drought experienced in the Western Cape during 2015 to 2018?  

Black swan events are known for not having any restrictions in the way they manifest 

themselves (Warner, 2020). Black swan events can be anything from a war, a financial crash, 

the outbreak of a virus, or a natural disaster. The most recent one was the Covid-19 pandemic 

of 2020/2021. According to Nassim Taleb, black swan events all share three characteristics 

(Warner, 2020). The first of these is that these events are considered outliers. An outlier is 

something that lies outside the realm of what is normally expected because nothing in history 

can reliably suggest it will happen. The second characteristic is that such an event has a 

significant and severe effect on various facets of society, and the consequences are often quite 

detrimental. The third characteristic is that a black swan event is often considered predictable 
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after it has occurred. The event becomes explainable in hindsight and society starts questioning 

why governments and leaders were not better prepared, suggestive of the age-old saying that 

“hindsight is an exact science”.  Taleb (2007) noted the following: 

The sighting of the first black swan might have been an interesting surprise for a few 

ornithologists, but that is not where the significance of the story lies. It illustrates a 

severe limitation to our learning from observations or experiences and the fragility of 

our knowledge. One single observation can invalidate a general statement derived from 

millennia of confirmatory sightings of white swans. All you need is one single black 

bird. (Taleb, 2007) 

The severe drought experienced in the Western Cape can be considered a black swan event in 

terms of natural disasters occurring in South Africa. It had severe consequences which were 

felt socially, economically, agriculturally, and physically, and hindsight suggested it was 

somewhat predictable and that, with better planning, was quite preventable and could have 

been better prepared for. 

Industry role players were asked whether the drought can be classified as a black swan event, 

whether it could have been predicted, whether the wine industry was well-enough prepared for 

such a natural disaster, what the effects were, and how they would suggest the industry learns 

from this experience. They were also asked to give their brief opinions about whether the South 

African Wine Industry can survive the current black swan event, namely the Covid-19 

pandemic, having just resurfaced from the drought. The answers were obtained through various 

interviews with industry role players. 

All three industry role players consulted in this chapter (Anton Smuts, Petrus Bosman, and 

Philip Retief) agreed that, to a large extent, the drought was impossible to predict and to 

prevent. No industry, country, or society can be fully prepared for a natural disaster. However, 

plans should be in place should one ever occur again.  
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Anton Smuts, Vinpro Chairman and producer representative for the Robertson region, believes 

the drought was an event that forced producers to adapt quickly and to use their available water 

resources more effectively (Smuts, 2020). He says farmers would previously irrigate merely 

because water was readily available for this. The drought forced farmers to change their way 

of thinking about water. His advice for surviving a natural disaster, like the drought, is to adapt 

water and fertiliser regimes on wine farms to allow for these practices to only occur during 

critical growth phases of the vine’s life cycle. In terms of the wine industry surviving black 

swan events, Anton says “History has shown that the South African wine producer has had 

many challenges through the ages, but every time they have faced these adversities by adapting 

to the circumstances by creating or seeking new opportunities” (Smuts, 2020).  

Petrus Bosman, of Bosman Family Vineyards, was asked how they are adapting practices at 

Bosman Family Vineyards and Lilienfontein in terms of drought management and surviving 

such a disaster in the future. As mentioned in Chapter Seven, the Bosmans have put a great 

focus on looking at new varietals and clones that are more drought resistant. During the drought 

they struggled with their irrigation systems and the lack thereof in certain vineyard blocks, so 

this is what they are now investing in to ensure they are better prepared in the future. They are 

improving dam infrastructures, building better pipelines, and ensuring all their blocks have 

irrigation systems in place.  

Petrus also believes in adapting to changing circumstances in the industry and in nature. The 

drought prompted them to invest in their infrastructure to better prepare for future water crises 

and, with the current Covid-19 pandemic, they are looking to new overseas markets and 

exploring online possibilities in terms of E-commerce and virtual experiences (Bosman, 2020).  

Philip Retief, CEO of Van Loveren Vineyards, commented that the industry was not prepared 

for the drought at all. Producers continued to expand vineyards and plant new crops, never 
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thinking that the water supply would run dry. This has now forced the industry and the 

Department of Water and Agriculture to put restrictions on plantings and expanding crop-

growing areas where water limitations might occur or where water rights are not owned. This 

past crisis should be forcing producers to build more dams and upgrade infrastructure for 

winter-water catchment and better drought management.  

Philip believes that the industry has recovered well, and that the smaller crops and better wine 

prices allowed relief for many producers. Philip was asked how he believes a producer, or a 

wine cellar survives such a natural crisis or a black swan event in general, and had the following 

to say: 

You have to be nimble, adaptable, agile and quick in your decision making with a long-

term view. A wait and see approach will not work. The Covid-19 crisis is going to be 

worse than the drought crisis as the industry will take longer to recover and to get out 

of this cycle. I do believe however, that the drought has forced wineries to think 

differently about their strategies and many would be more adaptable to Covid-19. Those 

that are not ready and who are still pondering, will be hit harder than during the drought. 

(Retief, 2020)  

In summation, some would argue that the drought can be compared to that of a black swan 

event. What some will not argue against is the fact that our focus needs to shift, and we need 

to adapt to a changing climate and work towards a water-wise South Africa.  
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14. Conclusion: The Future of Winemaking in South Africa 

The water crisis that South Africa, and more specifically the Western Cape, faces at present is 

not something that is going to be fixed overnight. It is a situation that is partly due to physical 

causes (lack of infrastructure and maintenance) and is largely exacerbated by the impact of 

global climate change and weather unpredictability. These factors are all leading to an 

increasing demand on our available water sources. A paradigm shift in the way we address 

water issues is needed, and solutions that can be applied throughout the country are essential 

as the population is growing and the water crisis is escalating. The water needs of a city or 

town need to be met by government and the correct steps taken to ensure the water sources are 

well maintained and that regular maintenance is done. Strategies like the Cape Town Water 

Strategy and the Smart Agri Plan are already steps taken in the right direction to better prepare 

us for a future crises. Better education about water scarcity is also essential. There is a general 

lack of appreciation for the value of water in South Africa and more awareness needs to be 

created constantly, not only when there is a crisis.  

The world is getting warmer and wine regions are becoming less suited to the traditional 

varietals they became famous for. Grape producers need to ensure that they plant varietals that 

can withstand heat waves, dry spells, and less-to-no irrigation. Projects like Gen-Z needs to be 

supported and encouraged by producers and the results used to their adavantage. Locations for 

vineyards need to be better planned and prepared to ensure the most efficient growth medium 

for the vines. Growers need to use the tools available to them (TerraClim and Fruitlook) to 

make well educated decisions that will not haunt them in the long run.  

Winemakers need to plan ahead to ensure logistical errors do not arise and should never rely 

on the data of what was once considered “normal” vintages. Both vineyard and cellar workers 

need to be educated on how best to save water in their respective fields and these water saving 
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practices should become routine to them. Markets need to be created for lesser-known varietals 

that are water savvy and consumers need to be educated about these wines and encouraged to 

buy them. Farms and wineries should be doing serious introspection to identify how processes, 

systems, and supply chains can be made more water efficient.  

South Africa is considered a water-scarce country, with only 450mm average rainfall per year 

(Richter, 2020). This is almost half of the global average. This reality highlights the importance 

of establishing a robust innovation ecosystem that saves our water sources and uses them 

sparingly within the local wine industry. Industry stakeholders all need to act to avoid a water 

crisis - the sustainability of our farms, wineries, and wine industry is at stake.  

Due to the immense shortage of wine on a global scale, wine prices increased considerably. 

This was seen as structural correction in prices on both a global and local scale. For this reason, 

although many producers struggled with limited water resources and lower-than -expected 

yields, the industry found itself in an early upswing phase that was backed by positive output-

price momentum (Rabie P.-A. , 2018).  

The situation will only get better if the correct steps are taken on government and municipal 

levels to best prepare our industry for the next water crisis.  
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15. Addendum A: Questionnaire for Winemakers 

 

Dear Colleague/Fellow Winemaker: 

I am currently writing my Cape Wine Master’s Thesis and I am in dire need of your 

experiences/thoughts/comments regarding the drought we experienced in the Western Cape in the last 

couple of years.  

 

Please see my thesis topic below: 

 

Drought: How Have the Extreme Climatic Conditions of the Past Few Years (2015-

2018) Affected the South African Wine Industry, with a Specific Focus on Drought 

Conditions? 

 

If you could be so kind as to answer and elaborate on the following questions, I would appreciate it 

so! 

 

1. Name and location of winery 

2. Harvest tonnage expected of a “normal” vintage and that experienced in 

2015/2016/2017/2018 (Here you can indicate the percentage differences in yearly tonnage if 

actual tonnage may not be disclosed) 

3. Were there any significant changes in your picking dates?  

a) Did you pick earlier than normal during the drought period? 

b) Did you pick later than normal during the drought period? 
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Commentary: 

4. Did you experience that fruit flavours were lost faster if grapes were not picked at the optimal 

time?  

5. Did you notice reduced berry size and better colour in your red wines? Was your colour and 

tannin evolution different to that of a “normal” vintage? If yes, please elaborate 

6. Did you notice a greater than normal variation in the pH/acid levels of your musts and wines? 

If so, was this cultivar specific at all? 

7. Did you experience more microbial spoilage and VA development in wines due to elevated 

pH levels? 

8. Did you experience any other notable difficulties during the winemaking process that could 

be due to the drier conditions?  

a. Increased MOG 

b. Shriveled fruit with lower juice volume 

c. Difficulty with settling and flotation 

d. Higher solids content 

e. Stuck fermentations 

f. Troubles with MLF 

Any other issues: 

9. Did you struggle to produce wines of the same style consistent with wines from previous 

years? 

10. Did you make any adaptions/improvements to your water usage within the cellar? If yes, 

please explain 
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