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Western Cape: future for farming?

Recent climate disasters have 
had serious impacts on 
agriculture: floods, droughts, 
hail, wildfires

2015-2017 drought: worst 
drought in at least 30 years

Induced by El Niño and 
compounded by climate 
change



Structure of presentation

1. What is going on with the weather?

2. The SmartAgri project

3. Trends: last 50 years

4. Climate change: next 30 years

5. Impacts on agri-workers

6. Responses: the SmartAgri Plan

7. Key messages



Current heat

• Current heat is unprecedented (global and local)



Exceptionally strong warming Western Cape (1931-2015)

SA Third National Communication to the UNFCCC, in prep.



Current drought (2015-2017)

• Although droughts in themselves are not climate change, more 

frequent droughts may be part of a changing climate in a particular 

area

• Similar droughts have occurred in the past. Previous worst drought in 

1920s to early 1930s  resulted in large-scale failure of agriculture

• The current drought (last 3 winters) is historically severe

• Data from catchment stations are showing unusually low rainfall and 

stream flow

• A feature of this drought is the narrowing rainfall season and less 

rainfall in the shoulder seasons (autumn and spring)

• Concomitant spike in wild fire (drought, heat, wind)

• A clear decadal or long wave of periodic wet versus dry periods is a 

feature of the Western Cape climate. This should be considered in 

concert with long term, climate change scale effects.





• Considerable potential of the agricultural sector to drive 

economic growth, job creation and social development in 

rural areas

• The agricultural sector is particularly vulnerable to a changing 

climate as projected for the Western Cape province

• Urgent action needed in guiding and supporting the sector to 
adapt to the unavoidable impacts of climate change, and 

reduce its greenhouse gas (GHG) emissions

• A strategic and inclusive approach is required to build long-

term resilience to climate change through “climate smart 

agriculture”, and for placing the sector on a clear path 

towards the Green Economy

Why SmartAgri?



• Western Cape Climate Change Framework and 

Implementation Plan for the Agricultural Sector

• The SmartAgri Plan builds on the Western Cape Climate 

Change Response Strategy (WCCCRS 2014) – first sectoral 

response framework and plan for the province

• 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

• Completed: 31 March 2016           Launch: 17 May 2016

The SmartAgri Project



Practical responses to building climate resilience

• Understand risks and vulnerabilities posed by climate change

• Identify what is already being done locally to manage current 

climate risk and to respond to future risk from climate change

• Identify approaches and technologies with best potential to 

increase climate resilience and grow competitiveness and jobs

• Identify gaps and opportunities

• Mobilise collective action



Three-phased work plan

Phase 1: Status Quo

Months 1-4

Stakeholder workshops

Stakeholder database

Status Quo assessment of 
climate change responses in 
agriculture

Phase 2: Framework

Months 4-13

Stakeholder workshops and 
interviews

WC Agric Sector Climate Change 
Response Framework

•Gap analysis

• Scenario analysis

•6 Case Studies

Phase 3: Implementation Plan

Months 14-20

Communications Campaign

Stakeholder workshops and 
forum meetings

Implementation Plan with M&E 
Plan

Final Stakeholder database

August 2014 March 2016



SmartAgri agro-climatic zones



Two-pronged approach

Science, 

research
Stakeholders



Stakeholder engagement



Phase 2: Workshops & Focus Groups

Government 

Agri-business



Status Quo Review of Climate Change and 

Agriculture in the Western Cape

Summary of the climate science



Western Cape climate

• Core: Winter rainfall

– Karoo: summer rainfall

– S. Cape: all-year rainfall

• Mild to hot temperatures

– Hot: West Coast, Central Karoo

– Cooler: Bokkeveld, Grabouw

Southern Cape

• Diverse range of local climates



WC Climate shifts: 1960-2010

• Rising temperatures (1C 

warming), higher max/min 

temperatures, more hot days

• Mean annual rainfall: no overall 

trends

• Some stations show some trends in 

rainfall some months

• Reduction in rain days Jan-April 

and August; increased rain days in 

Nov-Dec in the west

• Shift toward later start of rainy 

season and a wetter late season



Recent climate related extreme events

• 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

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

and income, loss of jobs for labour

• Droughts – devastating impacts; 2015/17 – damages 

R2-4 billion at least

• Fires – increasing frequency and intensity



Climate system change over time

• Locally important climate systems are expected to 

change: a southward (poleward) shift of the westerly 

winds will block the movement of rain-bringing cold 

fronts making landfall.

• There is scientific consensus that the Western Cape will 

become relatively drier in the longer term as the climate 

system adjusts. Amount of rainfall change cannot be 

projected.

• This will emerge by mid-century and beyond, but will 

already be experienced as increasing inter- and intra-

annual rainfall variability over the next 20-30 years. More 

frequent severe weather.



Climate change projections: 2046-2065

summer winter

temperature rainfall

Data: IPCC and SAWS



Western Cape climate projections: 2050

• Warming: 1.5C - 3°C by 2050, lower range along 

coast

• More hot days, fewer cold days

• Reductions in winter rainfall across the province 

(greater certainty in the western regions)

• Possibly more rain on windward mountain slopes in 

autumn and spring

• Strong likelihood of more intense rainfall events

• More thunderstorm activity in summer rainfall areas

• Both increased and decreased mean rainfall should 
be considered by decision makers



Severe weather events: increasing out to 2050

• More heat stress

• More frequent and longer dry spells

• More heavy rainfall and floods

• Possible changes in hail and strong winds

• Increasingly favourable conditions for wildfires



Changes in maximum temperature: 2050



Hot days >32°CAdditional number of hot days >36°C: 2050



Rainfall changes: 2050



Rainfall changesRainfall changes: 2050



Hail risk and climate change

Two weather systems can lead to 

hailstorms:

1. Severe thunderstorm

2. Cut-off-low

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

But overall, climate change studies 

are suggestive of a trend toward 

environments favouring more severe 
thunderstorms



Impacts of climate change: Average annual 

catchment runoff (2040-2050 relative to 1990-2000)



Average annual water demand 
(top) for the 19 WMAs for the 
period 2040 to 2050 and the 
estimated proportion of demand 
that can be supplied under the 
base scenario (symbols) and 
models representing the 
minimum, 25th, median, 75th 
percentile and maximum impact 
under the UCE scenario for 
different sectors. Four WMAs 
occur in the Western Cape 
Province, as indicated by the red 
box:
16 (Gouritz)
17 (Olifants/Doorn)
18 (Breede)
19 (Berg)

Irrigation demand 
supplied



The risks and impacts of climate change will 

not be the same everywhere

While agriculture is highly sensitive to climatic 

fluctuations, the impacts of future climate change will 

differ widely from place to place. 

The scale of the impacts will depend on:

• Local farming systems

• Commodities

• Natural resources

• Socio-economic situations

• in combination with the expected climatic changes



Local context: key compounding influences 

Overberg

WEST COAST
Grain & Livestock 

OVERBERG
Grain & Livestock

SOUTHERN CAPE
Dairy & regional 

commodities

KLEIN KAROO
Mixed farming

CENTRAL KAROO
Livestock 

Energy crisis Input cost Water infrastructure
Climate Risk (drought, 

heat wave)

Predators

Pastures Water management
Farming  practices

(soil/ pasture)
Aliens

Rainfall (intensity, 

amount, distribution)

Predation Commodity prices

Land use competition 

(urbanisation, land 

reform)

Soil erosion/ overgrazing

Overexploitation of

groundwater 

Stock theft
Technology –new & 

improved
Environmental Risks Pollination

Government (taxes, 

support)

Water supply and 

management
Research Markets and prices

Water infrastructure & 

management

Financial costs of inputs 

Social & political (new 

farmers)

Responses to customer 

needs

Access to resources 

(financial)
Guidance/legislation

Infrastructural 

degradation

Biological diversity
Natural resources 

management

External influences 

(labour, legislation, 

electricity supply)

Energy

Labour (trust, 

productivity, laws) 

Price/ economic 

viability

Limited farming 

options
Diseases Fracking

Soil degradation

(limitation b/c of soil 

type)

Politics/policy & land 

reform/expectations
Labour

Land use change

(farming to 

conservation, reduced 

production)

Natural hazard (fire, 

drought, disease)
Skills development Finance & land availability

Predators



• Smallholder farmers, newly established commercial farmers, 

and agri-workers on commercial farms, who have limited 

resources, are likely to be hit the hardest by any changes or 

stressors that affect the Western Cape agricultural sector

• Climate change is likely to amplify the stressors and risks these 

communities are exposed to

• Any efforts to strengthen their resilience to climate change 

impacts necessitates that the underlying barriers and 

vulnerabilities be addressed

Risks and impacts for agri-workers

and rural communities



Risks and impacts for agri-workers

and rural communities

• Loss of employment in primary agriculture and the value chain

• Heightened levels of poverty, food insecurity, urbanisation

• Effects on farm workers of:

– increasing heat stress

– diseases associated with floods and poor water quality (e.g. 

diarrhoea, cholera)

– vector-borne diseases (e.g. ticks)

– physical danger associated with storms, lightning, floods and fires

• Poor nutritional and disease status renders workers less resilient 

to the demands of labour in hot conditions



Climate change effects on

human discomfort index (present, 2050)



• The entire SmartAgri Plan speaks to the 

vulnerabilities of these groups.

• Nevertheless, explicit attention is given to the direct 

risks faced by agri-workers in sections of the Plan.

Risks and impacts for agri-workers

and rural communities – SmartAgri Plan





1.5.1: Raise awareness regarding 
climate change amongst agri-
workers and their employers, and 
link agri-workers with 
entrepreneurial opportunities

1.5.2: Investigate and support the 
development of guidelines for 
human heat management on 
farms

1.5.3: Conduct an in-depth inter-
disciplinary assessment of climate 
change impacts on agri-workers



3.4.2 Mainstream climate smart 
agriculture and the Green 
Economy into agricultural 
training at secondary and

tertiary level, with provision of 
bursaries for this field of study

Target identified gaps (in climate 
smart agriculture and green 
economy knowledge and skills 
across the value chain) with specific 
training interventions for agri-
workers sourced from existing 
registered training service providers



3.5.1 Tailor and package climate 
change impacts and response 
information for agri-workers and 
farmers at all scales and for 
specific areas

Identify information needs for agri-
workers and farmers, develop 
information material that is 
spatially aimed and commodity-
specific with regard to target 
audiences, and disseminate using 
various communication channels, 
extension and industry 
development programmes



Priority Projects

The “Priority Projects” have been prioritised by a range of 

stakeholders and are supported by the current scientific 

understanding of urgent actions needed.

A number of the projects will link with key provincial strategic 

projects over the next five years and can thus benefit from 

existing high levels of support and resourcing.

Jointly these projects will accelerate the implementation of the 

SmartAgri Plan.



Priority Project 1: Conservation Agriculture for all 

commodities and farming systems

Purpose: To create conditions that encourage the adoption of CA 

principles across the province. 

[CA is a farming system which helps to restore agricultural soils and 

increases long-term production potential and resilience]

Climate change adaptation benefits: 

• CA decreases wind and water erosion, siltation, soil temperature, 

and soil water evaporation. CA increases soil water-holding 

capacity, beneficial soil micro-organisms, soil fertility, and profitability.

Climate change mitigation benefits:

• CA increases the ability of soils to sequester (absorb and fix) carbon, 

and reduces GHG emissions through a reduction in the use of diesel 

and fertiliser.



Priority Project 2: Restored ecological infrastructure for 

increased landscape productivity, socio-ecological 

resilience and soil carbon sequestration

Purpose: To pilot a comprehensive set of restoration and long-term 

management measures required to reinstate ecosystem services in 

degraded landscapes.

Climate change adaptation benefits: 

• Improvements in the regulation of water flow, erosion and 

sedimentation; the resilience of fodder and crop production; and the 

ability of people living in the landscape to respond to projected 

increases in significant flood, drought and intense fire events. 

Climate change mitigation benefits:

• Increased biomass and soil carbon stocks.



Priority Project 3: Collaborative integrated catchment 

management for improved water security (quality 

and quantity) and job creation

Purpose: To establish a collaborative and flexible 

implementation model for catchment 

management (clearing of invasive alien plants and 

other actions) based on current effective 

initiatives, which will allow for local customisation 

and locally determined partnerships and 

governance arrangements.

Climate change adaptation benefits: 

• Increases in base flow and the regulation of 

water flow, allowing agriculture and 

downstream economies to become more 

resilient to prolonged dry periods and floods.

• Restoration of ecosystem services that purify the 

water flowing downstream, where farmers and 

communities benefit from high quality water.

• Reductions in the frequency and intensity of 

wildfire.



Priority Project 4: Energy efficiency and renewable 

energy case studies to inspire the transition to low-

carbon agriculture

Purpose: Through case studies, to 

generate and disseminate trustworthy 

information on approaches, technical 

and financial designs, and professional 

service providers for use on farms and 

in the agricultural value chain.

Climate change mitigation benefits: 

Significant reductions in the GHG 

emissions of agriculture (currently 

mainly from diesel and coal-based 

electricity).



Priority Project 5: Climate-proofing the growth of 

agri-processing in the Western Cape

Purpose: To encourage the channelling of investments into climate-

resilient and resource-efficient agri-processing opportunities, through 

Project Khulisa and the AgriParks programme.

Climate change adaptation benefits: 

• Provide a market for the production of climatically

suited crops and livestock.

• Processing capacity can absorb blemished produce.

• Water- and energy-efficient processing will grow the sector and 

create jobs without placing undue additional stress on water and 

energy supplies.

Climate change mitigation benefits:

• The incorporation of renewable energy infrastructure limits the 

additional GHG emissions arising from this type of economic 

development. 

• Transport costs and cooling requirements are reduced through local 

processing, which also reduces GHG emissions.



Priority Project 6: An integrated knowledge system for 

climate smart agricultural extension

Purpose: To empower the agricultural (and related conservation) 

extension and advisory system to become the first port of call for 

farmers requiring relevant information and decision-support on 

climate smart agricultural practices and technologies.

Climate change adaptation & mitigation benefits: 

Effective adaptation and mitigation responses require a 
trustworthy knowledge system that is science-based, technically 

and financially sound, and does not have unintended negative 

consequences. Extension officers can ideally provide access to 

such climate smart knowledge in a practical and context-

specific manner.



Key messages

• Agriculture needs new technologies, investment opportunities 

and jobs in the green economy, all of which are requirements 

for the building of climate resilience.

• Agriculture needs a social security net to support mostly rural 

communities and agri-workers adversely affected by drought 

and other climate-related disasters



Key messages

• The SmartAgri Plan builds on a foundation of existing best 

practices, programmes and projects which contribute to 

building resilience in the sector. These require further support in 

the form of greater resource allocation or more efficient use of 

resources so that they can be scaled up and out across the 

province. Specific new initiatives must also be urgently 

developed and resourced

• Ideally, climate change responses should in the longer term not 

be labelled as climate change projects, but should take the 

form of mainstreaming into all development, social and 

economic planning and implementation processes.



Key messages

• The SmartAgri Plan challenges the public and private sectors, 

farmers and agri-businesses, civil society and partners to show 

individual and joint leadership – “Leading the way to a climate 

resilient agricultural future for the Western Cape”.



Status Quo Review of 
Climate Change and 
Agriculture in the Western 
Cape 2016

www.greenagri.org.za

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


The SmartAgri Plan 2016

www.greenagri.org.za

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


X16 BRIEFS: for example

Citrus
Table grape
Wine
Deciduous fruit
Olives
Rooibos
Honeybush
Fynbos cutflower
Onions & potatoes
Dairy: southern Cape
Mixed farming: Little Karoo
Livestock Central Karoo
Food gardens

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/


Thank you

www.greenagri.org.za

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

