
Climate Change Projections for the 

Langkloof, Impacts and Adaptation

- with reference to hail risk

Prof Stephanie Midgley

ACDI/UCT & WCDoA: SmartAgri

Dept Horticultural Science, Stellenbosch University

Langkloof Seminar 5 December 2016



* 2016

Revived urgency – earth’s temperature rise could 

reach 1.3(+/-0.3)°C in 2016



• 2015-2016: Worst drought in 30 years, high temperatures

• Induced by El Niño and compounded by climate 

change

• Western Cape drought, heat wave, fires: damages to 

wine/fruit R720 million; R2-4 billion damages to sector

• Serious concern about dam levels and the next season

• Climate change expected to bring more of this

South Africa: climate crisis 2015-2016



• Western Cape Agricultural Sector Climate Change Framework 

and Implementation Plan

• The SmartAgri Plan builds on the Western Cape Climate 

Change Response Strategy (WCCCRS 2014) – first sectoral 

response framework and plan

• It presents the “road map” for the agricultural sector of the 

WC to travel towards a more productive and sustainable 

future, despite the uncertainties around specific climate 

projections

• Launch: 17 May 2016

• Everyone in the sector has a role to play

The SmartAgri Plan



The SmartAgri Plan 2016

www.greenagri.org.za

http://www.greenagri.org.za/


Brief for the 
Deciduous Fruit 
Sector

www.greenagri.org.za

http://www.greenagri.org.za/


X6 CASE STUDIES:

1. FruitLook
2. Conservation agriculture
3. Smallholder farming
4. Disaster risk reduction & 

management
5. (Peri-)urban agriculture
6. Renewable energy

www.greenagri.org.za

http://www.greenagri.org.za/


SmartAgri agro-climatic zones, and

deciduous fruit production zones



Climate change projections: 2046-2065

summer winter

temperature rainfall

Data: IPCC and SAWS



WC/Langkloof climate shifts:

1960-2015

• WC: Rising temperatures (1C 

warming), higher max/min 

temperatures, more hot days

• WC: Mean annual rainfall: no overall 

trends

• Southern coast: drying and reduced 

no. rain days (esp. late summer & 

autumn)

• Southern interior: wetting due to 

increased no. rain days and increases 

in extreme daily rainfall in summer



Recent climate-related extreme weather

• Floods - the most common hazard causing most 

damage and disruption

• In 2003-2010, cut-off low weather systems causing 

flash floods were linked to direct economic losses in 

excess of R 5 billion in the WC; In 2011-2014 the 

losses were ca. R1.6 billion (farms: R0.9 billion)

• Hailstorms (2006, 2013) – large losses in fruit volumes 

and income, loss of jobs for labour

• Droughts – devastating impacts; 2015/16 – damages 

R2-4 billion

• Fires – increasing frequency and intensity



Langkloof climate projections: 2050

• Warming: 1C - 2°C

• More hot days, more heat waves

• Fewer cold days and frost days

• Reductions in winter/annual rainfall likely, but two 

models indicate possible increased rainfall along the 

southern coastal mountains

• Possible increases in rainfall in spring/summer especially 

over mountains

• More intense rainfall events

• Inland areas with more summer rainfall: increases in 

frequency and intensity of convective thunderstorms



Severe weather events: increasing out to 2050

• More heat stress

• More frequent and longer dry spells

• More heavy rainfall and floods

• Possible increases in hail and strong winds

• Increasingly favourable conditions for wildfires



Hail risk and climate change: Langkloof

Two weather systems can lead to 

hailstorms:

1. Severe thunderstorm: high wind, 

heavy rainfall, hail – more 

prevalent in summer and in the 

interior

2. Cut-off-low: extreme rainfall, snow, 

hail – any time of year (e.g. 

Haarlem 2006, Winelands 2013)

The predictability of the occurrence 

of hail is quite poor as a result of the 

dynamic and chaotic nature of the 

weather systems giving rise to hail



Thunderstorms

• Recent past: Studies in some countries show that the 

large-scale atmospheric environments in which severe 

thunderstorms occur have changed (increase in energy, 

decrease in wind shear) in a way which favours 

increasing severe thunderstorms, providing storms are 

initiated

• Future: Overall, for all parts of the world studied, the 

results are suggestive of a trend toward environments 

favouring more severe thunderstorms, but the small 

number of analyses precludes any likelihood estimate of 

this change



Cut-off low-related disasters



Changes in maximum temperature: 2050



Changes in minimum temperature: 2050



Hot days >32°CAdditional number of hot days: 2050



Annual rainfall changes: 2050

Langkloof
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Langkloof
central



Annual rainfall changes: 2050

Langkloof
central

Langkloof
east



Climate change and the deciduous fruit industry

• Impacts differ between production regions, fruit 

types, cultivars and farms, and within-farm

• Responses need to be tailored



Phenology 
& cropping

Reserves & 
growth

Fruit 
quality

Irrigation 
needs

Crop 
protection

Floods, 
hail, heat

Conditions 
in spring

IMPACTS



Future potential: Langkloof

Warming: low to medium range;
Rainfall: uncertain, models show 

increase or decrease;
Low water storage capacity and high 

rainfall variability; 
Needs additional water infrastructure;

Apples may come under pressure in 
medium and longer term



What can fruit farmers do to adapt?

• Site preparation and soil management

• Cultivar and rootstock choices; plant material

• Training systems and canopy management

• Water management

• Precision farming and fine-scale mapping: Cape Farm 

Mapper, FruitLook, drones etc.

• Shade netting

• Rest-breaking agents

• Pests and diseases; Bees

• Risk reduction & management

• Monitoring and data management

• Market intelligence: global climate change impacts



Cultivar and rootstock choices

• Based on site microclimate

• Forward planning: medium- to 

long-term farm plan for cultivar 

replacement that accounts for 

gradual warming

• Fine-scale farm mapping: soils, 

climate, hydrology, flood risk, 

frost risk

• Don’t use what is already 

marginal / risky

• Leave room for shifts in mean 

harvest date



Cultivar choices

• Cultivars with lower chill requirements

• Red/blushed cultivars/strains which are less sensitive to high 

temperatures

• Cultivars/strains which are more resilient against sunburn

• Cultivars/strains with good fruit size distribution

• Make use of very early or very late cultivars to avoid mid-season 

climate stress

• Cultivars with markets for Class 2 and 3 fruit



Quality of plant material

• Use improved robust strains, not old sensitive ones

• Plant strong and healthy trees – certified and 

disease-free with healthy root system

• Poor quality trees and struggling orchards: more 

susceptible to climate stress



Water management

• Maintain water 

infrastructure and reduce 

losses

• Attention to drainage and 

runoff management

• Correct management of 

on-farm wetlands and 

river banks including alien 

plant clearing

• Judicious use of 

groundwater

• Have a farm “drought 

plan”



• Know precisely 

how much water is 

needed and how 

much is given –

measure!

• Use precision 

irrigation 

technology

• Eliminate wastage 

(over-irrigation)



There is a huge amount we still don’t understand about shade netting. 

This is a HORTGRO Science priority research area. The benefits could be 

enormous, but there are also risks.

Shade netting



Concluding remarks on climate change and 

fruit production

• Fruit businesses need:

– Knowledge and strategic research

– Adaptive technologies

– The business case for adaptation

– Forward planning

– Monitoring, analysis and adjustments

• Every production manager or technical advisor needs to 

engage on all five needs

Make the best possible decisions now and reap the rewards 

in 20-30 years without compromising on short term goals



Thank you


