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GLOSSARY 

Adaptation The process of adjustment to actual or expected climate and its effects. In 

human systems, adaptation seeks to moderate harm or exploit beneficial 

opportunities. In natural systems, human intervention may facilitate 

adjustment to expected changes and its effects. 

Adaptation options The array of strategies and measures that are available and appropriate 

for addressing adaptation needs. They include a wide range of actions 

that can be categorized as structural, institutional, or social. 

Adaptive capacity The ability of systems, institutions, humans, and other organisms to adjust to 

potential damage, to take advantage of opportunities, or to respond to 

consequences. Adaptive capacity of individuals, households and 

communities is determined by their access to and control over natural (e.g. 

water resources), human (e.g. knowledge, skills), social (e.g. cooperation, 

support), physical (e.g. irrigation infrastructure) and financial (e.g. credit) 

resources. 

Adaptive 

management 

A process of iteratively planning, implementing, and modifying strategies 

for managing resources in the face of uncertainty and change. Adaptive 

management involves adjusting approaches in response to observations of 

their effect and changes in the system brought on by resulting feedback 

effects and other variables. 

Bioenergy Energy that is derived from biological matter (i.e. from plants and animals) 

but which has not undergone a geological process (cf. fossil fuels). Carriers 

of bioenergy may be solid (e.g. wood, straw), liquid (e.g. biodiesel, 

bioethanol) or gaseous (e.g. methane). 

Bioethanol A liquid biofuel, mainly produced by the fermentation of carbohydrates. A 

variety of materials contain carbohydrates that can be fermented to 

produce bioethanol, such as cereals, milk (lactose), potatoes, sugar beet, 

sugarcane and wine. 

Biofuel A fuel, generally in liquid form, developed from organic matter or 

combustible oils produced by living or recently living plants. Examples of 

biofuel include alcohol (bioethanol) and soybean oil. 

Biogas A gaseous biofuel, mainly produced by the anaerobic fermentation of 

biological feedstocks (e.g. animal manure, residues and biowaste, energy 

crops). When biogas is upgraded to biomethane, contaminants and 

carbon dioxide are removed, which allows it to be used in the same way 

as natural gas. Biogas can also be obtained through gasification of ligno-

cellulosic material (e.g. wood chips, straw, corn stover) or through pre-

treatment with steam and enzymes. 

Carbon dioxide 

(CO2) 

A naturally occurring gas, also a by-product of burning fossil fuels from fossil 

carbon deposits, such as oil, gas, and coal, of burning biomass, of land use 

changes, and of industrial processes (e.g., cement production). It is the 

principal anthropogenic greenhouse gas that affects the Earth’s radiative 

balance. It is the reference gas against which other greenhouse gases are 

measured and therefore has a Global Warming Potential of 1. 

Carbon dioxide 

(CO2) fertilization 

The enhancement of the growth of plants as a result of increased 

atmospheric CO2 concentration. 

Carbon footprint Measure of the exclusive total amount of emissions of CO2 that is directly 

and indirectly caused by an activity or is accumulated over the life stages 

of a product. 
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Carbon 

sequestration 

The removal and storage of carbon from the atmosphere in carbon sinks 

(such as oceans, forests or soils) through physical or biological processes, 

such as photosynthesis. 

Carbon sinks Carbon reservoirs and conditions that take in and store more carbon than 

they release (e.g. forests and oceans). 

Carbon tax A levy on the carbon content of fossil fuels. Because virtually all of the 

carbon in fossil fuels is ultimately emitted as CO2, a carbon tax is in effect  

an emission tax on CO2 emissions. 

Chlorofluorocarbons 

(CFCs) 

Ozone-destroying chemicals released mainly by cooling systems such as air 

conditioners and refrigerators.  

Cleaner production Improvements to an industrial production process in order to use less 

energy, water, or other inputs, or to reduce the generation of waste. 

Climate change A change in the state of the climate that can be identified (e.g., by using 

statistical tests) by changes in the mean and/or the variability of its 

properties, and that persists for an extended period, typically decades or 

longer. Climate change may be due to natural internal processes or 

external forces such as modulations of the solar cycles, volcanic eruptions, 

and persistent anthropogenic changes in the composition of the 

atmosphere or in land use. Note that the Framework Convention on 

Climate Change (UNFCCC) defines climate change as ‘a change of 

climate which is attributed directly or indirectly to human activity that alters 

the composition of the global atmosphere and which is in addition to 

natural climate variability observed over comparable time periods’. The 

UNFCCC thus makes a distinction between climate change attributable to 

human activities altering the atmospheric composition, and climate 

variability attributable to natural causes. 

Climate model A numerical representation of the climate system based on the physical, 

chemical, and biological properties of its components, their interactions, 

and feedback processes, and accounting for some of its known properties. 

The climate system can be represented by models of varying complexity; 

that is, for any one component or combination of components a spectrum 

or hierarchy of models can be identified, differing in such aspects as the 

number of spatial dimensions, the extent to which physical, chemical, or 

biological processes are explicitly represented, or the level at which 

empirical parameterizations are involved. Climate models are applied as a 

research tool to study and simulate the climate, and for operational 

purposes, including monthly, seasonal, and interannual climate predictions. 

Climate scenario A plausible and often simplified representation of the future climate, based 

on an internally consistent set of climatological relationships that has been 

constructed for explicit use in investigating the potential consequences of 

anthropogenic climate change, often serving as input to impact models. 

Climate projections often serve as the raw material for constructing climate 

scenarios, but climate scenarios usually require additional information such 

as the observed current climate. 

Climate Smart 

Agriculture 

An approach to developing the technical, policy and investment 

conditions to achieve sustainable agricultural development for food 

security under climate change. The magnitude, immediacy and broad 

scope of the effects of climate change on agricultural systems create a 

compelling need to ensure comprehensive integration of these effects into 

national agricultural planning, investments and programs. The CSA 

approach is designed to identify and operationalize sustainable 

agricultural development within the explicit parameters of climate change. 
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Climate variability Variations in the mean state and other statistics (such as standard 

deviations, the occurrence of extremes, etc.) of the climate on all spatial 

and temporal scales beyond that of individual weather events. Variability 

may be due to natural internal processes within the climate system (internal 

variability), or to variations in natural or anthropogenic external forcing 

(external variability). 

Disaster risk 

management 

Processes for designing, implementing, and evaluating strategies, policies, 

and measures to improve the understanding of disaster risk, foster disaster 

risk reduction and transfer, and promote continuous improvement in 

disaster preparedness, response, and recovery practices, with the explicit 

purpose of increasing human security, well-being, quality of life, and 

sustainable development. 

Disaster risk 

reduction 

Denotes both a policy goal or objective, and the strategic and 

instrumental measures employed for anticipating future disaster risk; 

reducing existing exposure, hazard, or vulnerability; and improving 

resilience. 

Downscaling Downscaling is a method that derives local- to regional-scale (10 to 100 

km) information from larger-scale models or data analyses. Two main 

methods exist relationships that link the largescale atmospheric variables 

with local/regional climate variables. In all cases, the quality of the driving 

model remains an important limitation on the quality of the downscaled 

information. 

El Niño The name of a warm ocean current appearing periodically along the 

coast of Ecuador and Peru. In contrast to the normal, cold, north-flowing 

current, El Niño (when it flows) causes warming in the Pacific region, which 

influences world weather patterns by affecting air and ocean 

temperatures. A serious El Niño event can cause changes in climate over 

southern Africa (see La Niña). 

Emissions The discharge of pollution from a source of pollution. 

Emissions inventory A listing, by source, of the amounts of air pollutants discharged into the 

atmosphere. It is used to establish emission standards. 

Food security A state that prevails when people have secure access to sufficient 

amounts of safe and nutritious food for normal growth, development, and 

an active and healthy life. 

Global warming The gradual increase, observed or projected, in global surface 

temperature, as one of the consequences of radiative forcing caused by 

anthropogenic greenhouse gas emissions. 

Greenhouse effect A warming effect of the earth’s lower atmosphere resulting when 

greenhouse gases trap heat from the sun and prevent that heat from 

escaping back into space (see Global warming). 

Greenhouse gases Gaseous constituents of the atmosphere, both natural and anthropogenic, 

that absorb and re-emit infrared radiation and includes carbon dioxide, 

methane and nitrous oxide. 

Hydrocarbon Any chemical compound that consists only of the elements carbon (C) 

and hydrogen (H). All hydrocarbons contain a carbon backbone, called a 

carbon skeleton, and have hydrogen atoms attached to that backbone. 

Examples of hydrocarbons include petroleum, coal and gas, and the 

fossilised remains of plants. 

La Niña Unusually cold sea surface temperatures found in the eastern tropical 

Pacific Ocean. La Niña occurs approximately half as often as El Niño. 
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Maladaptive actions 

(or maladaptation) 

Actions that may lead to increased risk of adverse climate-related 

outcomes, increased vulnerability to climate change, or diminished 

welfare, now or in the future. 

Methane An odourless and colourless hydrocarbon gas produced either by natural 

or artificial decomposition of organic material (see Greenhouse gas and 

Hydrocarbon). 

Monitoring and 

Evaluation  

A process that helps improving performance and achieving results. Its goal 

is to improve current and future management of outputs, outcomes and 

impact. It is mainly used to assess the performance of projects, institutions 

and programmes set up by governments, international organisations and 

NGOs. It establishes links between the past, present and future actions. 

Non-renewable 

resources 

Resources that do not renew themselves in a human time-scale and 

cannot be replenished once exhausted, such as fossil fuels and copper. 

Ozone A gas molecule composed of three oxygen molecules, which occurs 

naturally in the stratosphere where it protects earth’s surface from harmful 

ultraviolet radiation. In the troposphere it acts as a greenhouse gas. 

Ozone depletion The destruction or thinning of the stratospheric ozone layer that shields the 

earth from harmful ultraviolet radiation. 

Radiative forcing The rate of energy change per unit area of the globe as measured at the 

top of the atmosphere. 

Renewable energy Any form of energy from solar, geophysical, or biological sources that is 

replenished by natural processes at a rate that equals or exceeds its rate of 

use. 

Renewable resource A resource produced as part of the functioning of natural systems at rates 

commensurate with its rate of consumption. Under normal conditions these 

resources are continuously renewing themselves. 

Representative 

concentration 

pathways 

Scenarios that include time series of emissions and concentrations of the 

full suite of greenhouse gases and aerosols and chemically active gases, as 

well as land use/land cover. The word representative signifies that each 

RCP provides only one of many possible scenarios that would lead to the 

specific radiative forcing characteristics. The term pathway emphasizes 

that not only the long- term concentration levels are of interest, but also 

the trajectory taken over time to reach that outcome. 

Resilience The capacity of a social-ecological system to cope with a hazardous event 

or disturbance, responding or reorganizing in ways that maintain its 

essential function, identity, and structure, while also maintaining the 

capacity for adaptation, learning, and transformation. 

Sustainable 

development 

Development that meets the needs of the present without compromising 

the ability of future generations to meet their own needs. 

Vector-borne diseases Diseases that are commonly transmitted through vectors. ‘Vector’ is a term 

used broadly to refer to any animal that transmits human disease or plays 

an essential role in a parasite’s life cycle (for example, anopheles 

mosquitoes transmitting malaria, snail hosts of schistosomiasis, or rodent 

reservoirs of leshmaniasis). 

Vulnerability The propensity or predisposition to be adversely affected. Vulnerability 

encompasses a variety of concepts including sensitivity or susceptibility to 

harm and lack of capacity to cope and adapt. 
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1 INTRODUCTION 

The Intergovernmental Panel on Climate Change (IPCC) (IPCC, 2014) defines climate change 

as a change in global or regional climate patterns, due to natural variability and or as a result of 

human activity. The latest science confirms that this change has been accelerated through 

anthropogenic (human) activities, including the increased release of greenhouse gases (GHG) 

into the atmosphere. These GHGs have the same effects as a greenhouse, trapping the heat 

from the sun in the earth’s atmosphere, leading to an increase in global temperatures. The more 

GHGs that are emitted, the warmer the planet becomes. The resultant increase in global 

temperatures results in decreased predictability of weather patterns and an increase in the 

frequency and intensity of extreme weather events1 such as severe rainfall events, increased 

duration of drought, heat waves, unusual cold spells and unseasonal wind conditions (IPCC, 

2014). Global changes in average climate that have been observed include warmer average 

ground and sea surface temperatures, changes in mean annual precipitation, increased 

intensity of rainfall events and sea level rise (DEA&DP, 2016). 

Broadly, the scientific consensus is that for South Africa, under the current emissions trajectory, 

there is projected to be an average increase above the 20th century average of 1.5°C around 

the coast, to 3°C in the interior, by 2050, with a doubling of these figures to 3°C and 6°C by the 

end of the century (DEA&DP, 2016). The intention through the Paris Agreement and Sustainable 

Development Goals is to try and limit this change to below 2°C. South Africa is a signatory to the 

Paris Agreement and has signaled it’s intention to meet this global objective.  

1 An extreme weather event is an event that is rare at a particular place and time of year. When a pattern of 

extreme weather persists for some time, such as a season, it may be classed as an extreme climate event, 

especially if it yields an average or total that is itself extreme (e.g. drought or heavy rainfall over a season) 

(IPCC, 2014) 

The Western Cape climate system 

The Western Cape is typified by a Mediterranean climate, comprising cool wet winters and hot dry summers. The 

climate is primarily determined by a band of low-pressure systems that move from west to east in the mid-

latitudes, between about 23 and 60 degrees south. These systems shift northwards in winter and southwards in 

summer. Rainfall and cold fronts are associated with the low pressure systems, and with more of the systems 

passing over the Western Cape during the winter, they bring about cold temperatures and rainfall in the form of 

prolonged light showers. Droughts result when the systems do not shift northwards for long enough to bring 

sufficient rain. 

The influence of the warm Agulhas ocean current running down the East coast mitigates the effects of the cold 

fronts, and the eastern parts of the province have a very mild climate. Mountain ranges stretching north-south 

along the west coast and east-west in the south augment the coastal rainfall through orographic rain but act as 

barriers that create a dry interior. 

On a local scale, the presence of mountain ranges close to the coastline influences the amount of rain received 

by inland areas in the rain shadow. Coastal low pressure systems can also give rise to reversed air flow over the 

mountains and resultant hot dry “berg” winds and extreme warm conditions on the coastal side of the 

mountains, generally during late winter and early spring. 

Frontal systems sometimes result in cut-off low pressure conditions during spring and autumn that may cause 

extreme rainfall events and flooding over South Africa as a whole.
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Climate change is a global challenge that has localised impacts, including in the Western 

Cape. Weather systems and conditions that are typically experienced in a region are changing, 

and unusual and variable weather patterns are being reported more frequently due to a 

changing climate (DEA, 2011). The Western Cape Province has been identified as particularly 

vulnerable to climate change as the region is highly dependent on water storage capacity 

(impoundments) due to the dominant winter rainfall patterns and its coastal location (DEA&DP, 

2017a). 

According to projections, climate change will bring about an increase in average temperatures 

and possibly lower annual rainfall to the Western Cape (DEA&DP, 2014).  While the temperature 

projections are more certain, the rainfall projections are less certain. However, climate change is 

clearly a significant threat to the sustainable development of the Western Cape. It could 

undermine poverty alleviation efforts and have severe implications for food security, clean 

water supply, energy supply, environmental health and human settlements. Mitigating and 

adapting to climate change depends fundamentally on the systems of governance that 

support and enable effective societal responses (DEA&DP, 2017a). The WCG has also signed an 

agreement to join the Under2 MOU coalition climate group. This is a commitment by 167 sub-

national governments in 33 countries to reduce their greenhouse gas (GHG) emissions toward 

net-zero by 2050. 

The purpose of this chapter of the Western Cape State of Environment Outlook Report (SoEOR) is 

to profile the expected changes in climate, and evaluate both the causes of the changes and 

the impacts that the changes will have for both the biophysical and human environments. In 

profiling climate change, three indicators are used – projected changes to the climate system, 

emissions profile of the province and extreme weather events. These indicators attempt to 

illustrate what is happening in terms of the natural and human dimensions of climate change. 

 

Figure 1-1: The distinction between weather and climate 

Source: http://climateprojectdp.weebly.com/ 

The chapter also considers how the Province is responding to the projected changes, whether 

through mitigation of the Western Cape’s contribution to climate change or as adaptation to 

the expected impacts. The Western Cape Government (WCG) has, since the previous SoEOR 

http://climateprojectdp.weebly.com/
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report, developed and published key climate change reports that provide greater detail than 

what is presented here, such as the Climate Change Response Framework and Implementation 

Plan for the Agricultural Sector (SmartAgri). In addition, the WCG aims to ensure that climate 

change is mainstreamed across all WCG activities, through a transversal Climate Change 

Response Work Group that has been established under the Strategic Goal 4 of the Western 

Cape Provincial Strategic Plan 2014 -2019. 

This chapter does not intend to present new data but serves as a synthesis of these published 

reports within the context of the state of environment reporting guidelines. Readers are 

encouraged to read this chapter along with those on Air Quality and Energy due to the 

interconnectedness of these three themes. 

2 DRIVERS AND PRESSURES 

Drivers of climate change are the primary 

agents driving change, which may be 

human induced or natural, and include the 

underlying socio-economic and political 

agents of change. Human activities can be 

seen as the pressures determining the scope 

and extent of change, due to their inherent 

or embodied contribution to GHG emissions 

and the resultant ‘greenhouse effect’. 

Typically, the sectors acting as main drivers of 

climate change include energy generation, 

transportation, industry, agriculture and land 

use change, residential and commercial sectors. They influence the climate primarily through 

the consumption of non-renewable forms of energy, inefficient energy use and the release of 

GHGs as by-products of processes (DEA&DP, 2014). 

2.1 Energy use 

Large-scale generation and use of energy from fossil fuels emits GHGs such as carbon dioxide 

(CO₂), methane (CH₄) and nitrous oxide (N₂O). Energy related GHG emissions comprise the vast 

majority of the country’s emissions, with the other GHGs contributing marginally to the overall 

inventory (DEA&DP, 2016).  As such, the use of energy and its associated GHG emissions in the 

Western Cape is considered as a driver of climate change. 

Whilst some information on the relationship between energy, emissions and climate change is 

provided in this chapter, the reader is encouraged to access more comprehensive information 

on the energy sector in the Western Cape in the SoEOR chapter on Energy, and the 2017 

Western Cape Energy Consumption and CO₂ emissions database report (DEA&DP, 2017c). 

2.2 Land use change 

Land use change is also considered a driver of climate change through three primary 

mechanisms: changes to the reflectivity (albedo) of the earth’s surface, the release of GHGs 

into the atmosphere through soil disturbance and the removal of biomass, and the withdrawal 

(sequestration) of CO₂ from the atmosphere through photosynthesis. 

 

In addition to the key drivers and pressures 

affecting climate change, the following are 

some of the emerging issues relate to climate 

change: 

 Transit Oriented Development will reduce the 

use of fossil fuels, as housing is located closer 

to public transport, reducing the need for 

personal vehicles  

 Food security may decrease as climate 

change impacts the agricultural value chain 
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Activities such as agriculture, deforestation and afforestation, urbanisation, degradation of 

wetlands and degradation of soils all affect the 

amount of CO₂ that is removed from the 

atmosphere and stored in biomass or trapped 

in soils through biochemical processes. These 

activities typically also go hand-in-hand with 

the actual release of GHGs through the burning 

of biomass, application of chemicals, or 

consumption of energy. This serves to skew the 

carbon balance towards a net accumulation 

of CO₂ and other GHGs in the atmosphere. 

Additionally, extensive changes to land use, such as large-scale deforestation or urbanisation, 

not only affect soil carbon balances, they also alter surface reflectivity, which affects the 

radiation balance in the atmosphere. The same is true for activities that generate significant 

amounts of dust, particulate matter, water vapour and general air pollution. Similarly the 

conversion of land for non-agricultural use or deforestation also diminishes the ability of biomass 

to act as carbon sink through photosynthesis.  

Further information on the state of land use change in the Western Cape is provided in the Land 

Chapter of this SoEOR.  

2.3 Transportation  

Transportation is a key sector in the Western Cape economy.  However it is extremely inefficient 

from a cost, energy, emissions and lifestyle perspective. Transportation contributes to climate 

change primarily through direct emissions from vehicles. This includes carbon dioxide (CO2), 

relatively small amounts of methane (CH4) and nitrous oxide (N2O) that are emitted during fuel 

combustion. In addition, a small amount of hydrofluorocarbon (HFC) emissions are included in 

the Transportation sector. These emissions result from the use of mobile air conditioners and 

refrigerated transport. The different levels of access to, as well as the types of transport, also 

determine user behaviour and the energy intensity of human activities. Furthermore, 

transportation networks often require large areas of land for infrastructure development, which 

contributes to the overall effect that land use change has on climate change.  

2.4 Industrial processes and the built environment 

Primary sources of fluorinated GHGs such as 

hydrofluorocarbons (HFC), perfluorocarbons 

(PFC), and sulphur hexafluoride (SF6) are 

derived from industrial processes, 

commercial and household uses. 

Refrigerators, air-conditioners, foams and 

aerosol cans are all sources of fluorinated 

GHGs which have a higher global warming 

potential (GWP) than CO₂, CH₄ and N₂O. 

Fluorinated gases are also used in the 

production of metals (such as in the 

production of magnesium and aluminium), 

semi-conductors and electrical switchgear. 

Emissions from these products are caused by 

leakage during the manufacturing process 

Global Warming Potential (GWP) 

GWP is a measure of the radiative properties of 

GHGs. The GWP represents the combined effect 

of the differing times these gases remain in the 

atmosphere and their relative effectiveness in 

causing radiative forcing over a given period of 

time (usually 100 years). These values are 

measured against the radiative forcing of CO₂. If 
we take Methane (CH₄) as an example, the 

IPCC 2007 Assessment Four Report (AR4) states 

that CH4 has a GWP of 25 (over a 100 year time 

horizon). Simplified, this means that CH₄ is 25 

times more effective at absorbing and remitting 

heat than CO₂. In layman’s terms, the higher the 

GWP of a GHG the more effective (worse) that 

gas is in contributing to global warming (IPCC, 

2013). 
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as well as throughout the product's life.  

Between the industrial, residential, public service and commerce sectors, the built environment 

consumes some 46% of total energy in the province (DEA&DP, 2017c). This energy use, and the 

consequent impact on climate change, is determined by the characteristics of industrial 

processes, manufacturing, commercial activities and buildings. Thermal inefficiency and 

reliance on non-renewable energy sources are the prime reasons why buildings have high 

energy consumption and GHG footprints. 

In terms of industrial hubs in the Western Cape, the major clusters are located in the Cape Town, 

Stellenbosch, Saldanha Bay and Mossel Bay areas. These rely heavily on electricity and coal, 

and therefore emit high amounts of GHGs. The Saldanha Bay Industrial Development Zone (IDZ) 

will also further affect the emissions profile within the province, due to increase in industrial 

activity and emission sources.  

2.5 Solid waste 

Apart from fossil fuel related CO₂ emissions associated with energy consumption, solid waste 

related methane (CH4) releases comprise the majority of the country’s climate change inducing 

emissions; other GHGs contribute only marginally to the overall inventory (DEA&DP, 2016). When 

considered as a sector, solid waste decomposition accounted for 5% of the total provincial 

GHG emissions in the 2009 provincial GHG assessment (waste was not assessed in the recent 

assessments).  

Solid waste generates GHGs through the process of decomposition and subsequent release of 

the embedded carbon. Typically, compacted and covered landfills create optimum conditions 

for anaerobic decomposition and a subsequent build-up and slow release of CH4 and CO2. 

However, incineration of waste can also release GHG emissions to the atmosphere, as can the 

vehicles used to collect the municipal waste. 

2.6 Agriculture 

The agricultural sector has notable effects on climate change, primarily through the production 

and release of GHGs such as CO₂, CH₄ and N₂O but also through transformation of land cover. 

Conversion of land cover releases carbon stored in biomass and soils, and changes the 

reflectivity of the land surface. In addition, emissions from enteric fermentation and other 

agricultural waste streams contribute to CO₂ and CH₄ emission values, and CO₂ emissions arise 

from electricity and fuel consumption on or for farms.  

 

According to the IPCC, agriculture is responsible for 13.5% of global GHG related to human 

activities (i.e. excluding GHG related to enteric fermentation) (IPCC, 2014). However, within the 

Western Cape energy related emission within the agriculture sector is approximately 2% for 

energy related emissions only, this does not include emissions from other agricultural processes 

(DEA&DP, 2015b). It should be noted that there are challenges in developing emissions figures in 



 State of Environment Outlook Report for the Western Cape Province 

  

6 
6 

the sector and currently there is no clear guidance in this regard in South Africa. This problem is 

currently being addressed, with the National Department of Environmental Affairs (DEA) 

updating the GHG emissions inventory for the country. According to the IPCC guidelines that 

are used for national reporting in terms of the UNFCCC, agricultural, land use, land use change 

and forestry contributions need to be reported on. 

3 STATE 

Globally, 2016 was the hottest year recorded since 

modern records began, with 14 of the hottest 15 

years recorded, all occurring in this century. The 

global average temperature increase had already 

reached 1°C as of December 2015, and 2016 saw 

alarming consecutive records of 1.15°C and 1.35°C 

above the long-term average for January and 

February respectively. In South Africa, 2015 recorded 

the lowest national annual rainfall since 1904 (DEA&DP, 2016). 

Observed climate trends for the Western Cape over the last five decades, provide evidence of 

an increased frequency of high temperature extremes. The 2015/2016 El Niño weather cycle 

was the worst on record, resulting in a particularly dry summer with an extended hydrological 

and agricultural drought in South Africa and the Western Cape (DEA&DP, 2017a). 

The state of climate change in the Western Cape is measured by tracking three key indicators. 

However, it should also be noted that climate change is cross cutting in that it affects all sectors 

within the Western Cape. 

3.1 Projected changes to climate patterns 

The Western Cape is perceived to be highly vulnerable to climate change, due to the reliance 

on winter rainfall. The Western Cape has experienced gradual warming of ca. 1°C over the last 

five decades, but changes in rainfall have been less distinct over this period. There have been 

numerous locally significant climate-induced disasters, but, until the current drought (2015 -

2017), nothing at the scale experienced by many other winter rainfall climate regions (DoA, 

2016b). Recent climate trends in the Western Cape, as recorded by the meteorological station 

network, include rising temperatures (maximum, minimum and mean) and reductions in the 

number of rain days in autumn and summer (DoA, 2016a). 

Table 3-1 provides actual observed trends in the province as indicated in the Western Cape 

Climate Change Response Strategy Biennial Monitoring and Evaluation Report (DEA&DP, 2016). 

The DoA report, Status Quo Review of Climate Change and Agriculture in the Western Cape 

Province (2016a), indicated that future increased temperatures across the region are a 

certainty. All General Circulation Models (GCMs) and all downscaled projections show 

increasing temperatures across the region. Both the GCMs and the downscaled projections 

indicate greatest increases inland and lowest increases along the coasts, indicating a 

moderating effect from the oceans. Projected changes for the 2040–2060 period are in the 

range of + 1.5 °C to 3 °C depending on the model and the location (DoA, 2016a). 

 

Tracked indicators of status of Climate 

Change: 

 Projected changes to climate 

variables 

 Extreme weather events 

 Emissions profile 
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Table 3-1: Recent observed trends of climate variables in the Western Cape 

Climate variable Observed trends 

Temperature 

 

General trend of rising temperatures, including both minimum and maximum 

temperatures. Increasing temperatures increase evapotranspiration (which can 

drive a shift to droughts, and have severe impacts on agriculture). Increased 

temperatures and increased evapotranspiration desiccate soils and vegetation 

which becomes more fire-prone.  On 3 March 2015, the highest temperature (42°C) 

in the last 100 years in Cape Town was recorded, coinciding with severe fires. On 27 

October 2015, Vredendal recorded a maximum of 48.4oC, breaking the world 

record for a highest temperature in October. 

Precipitation 

 

Reduction in number of rain days in autumn and summer, especially on the Southern 

Coast. Evidence of a trend in increasing severity/intensity of rainfall events (i.e. more 

rain falls in a shorter time). Winter rainfall season starting later each year. Anecdotal 

information of reduction of winter snow in Karoo may reduce groundwater 

recharge. However the current status unknown. 

Wind 

 

Wind velocity expected to increase, with stronger South Easters. Impacts currently 

unknown. 

Sea level rise 

 

Sea level has been rising at the same rate as globally. See discussion on ‘sea storm 

surges’ below. 

Ocean 

temperature 

 

The Agulhas current has warmed by 1.5°C since 1980. The impact of global warming 

and sea-level rise has already altered the distributional range of fish and other 

marine species. Climate change is also responsible for shifts in the distribution of the 

West Coast rock lobster. However, these changes are complex and cannot 

necessarily all be attributed to a changing climate. 

Ocean 

Acidification 

 

Ocean acidification due to rising sea temperatures would have severe impacts on 

most ocean life. Currently the ocean has already acidified by 0.1 pH points as a 

global average (this varies from region to region). 

Projected changes in rainfall are more complex. However, almost all GCMs project some 

degree of reduced rainfall across the province in the 2040–2060 period. Only two GCMs 

indicate possible increased rainfall, isolated to the southern coastal mountains or eastern 

coastal areas. Statistically downscaled projections of rainfall contrast quite strongly with the raw 

GCM projections in that almost all the downscaled projections show some areas of increased 

rainfall for the core winter period but with quite complex spatial patterns and differences (DoA, 

2016a). 

3.2 Extreme weather events 

The Western Cape is prone to the effects of climate-related hazards, which pose a significant 

risk to the Western Cape’s economy, ecosystems 

and population. Between 2003 and 2008  alone, 

direct damage costs associated with climate 

related extreme events in the Western Cape 

amounted to approximately R3.161 billion 

(Pharoah, et al., 2016) The 2009/10 Eden District 

drought damage was estimated at R300 million, the 

2011 Eden District floods at R350 million and the 

2012 floods at R500 million. The recent 2015/16 

drought and concomitant fires, are together 
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estimated to have cost the agriculture sector up to R4 billion in losses (DEA&DP, 2016). Table 3-2 

provides observations on extreme events in the Western Cape (DEA&DP, 2016 and 2017a).  

Table 3-2: Recent extreme events observed in the Western Cape 

Climate variable Observed trends 

Floods / Droughts 

 

Numerous flood and drought events have occurred in the Western Cape in the 

past decades with increasing frequency. It is difficult to determine if these are all 

attributable to a changing climate, but this is possible given similar trends globally. 

Sea Storm Surges 

(big storm events) 

 

In the past 15 years various big storm events have damaged infrastructure along 

the Western Cape coastline. Studies indicate that sea level rise on the Western 

Cape coastline is consistent with global trends. Most impacts are due to 

inappropriately located coastal development. 

Fire 

 

Observed increased incidence of veld (fynbos) fires and potential increase in 

extent and severity of fires - the 2015 fires occurred in record breaking high 

temperatures. The economic implications for the tourism industry are unknown as 

the costs to CapeNature and SANParks have not yet been documented. 

Hail 

 

There is anecdotal evidence that more hail storms are occurring in previously hail-

free areas of the Western Cape, causing economic losses to agriculture. 

Source: DEA&DP 2015b; DEA&DP, 2016 

2015 - 2017 drought induced by El Niño 

It is estimated that 90% of all natural disasters globally are now climate related, and the latest 

science points to climate change being a driver behind many extreme weather events 

(CRED, 2015). The economic costs and risks of climate related disasters need to be 

recognised as they will likely increase in magnitude and frequency.  

As an example, the 2015/2016 El Niño phenomenon is the worst on record, because it 

occurred on top of an already measured 1 degree increase of global warming. The oceans 

are much warmer and as a result the impacts of the 2015/16 El Niño have been severe 

globally, including South Africa and the Western Cape.  

In response to the El Niño and climate change driven drought, in February 2016 national 

government allocated R450 million to drill boreholes and improve water infrastructure, and an 

additional R498 million was approved, in addition to R124 million allocated by provinces, to 

assist farmers with livestock feed and water. This sum (ca. R1 billion) expended on reactive 

responses, considered with the economic impact of the drought in the Western Cape alone 

(likely to be up to R2 billion) (DEA&DP, 2016), is a clear indicator of the economic cost of 

failure to adapt to climate change. Proactive planning and adaptive measures, rather than 

reactive measures, are likely to be less costly.  

In addition to water supply challenges, the cost of basic food staples is a key consideration in 

responding to the current drought. Based on January 2016 preliminary retail prices, the cost of 

the staple basket increased by approximately 19% from January 2015 to the corresponding 

month in 2016 and a further increase of 10% in quarter 1 of 2016 (DEA&DP, 2016). Climate 

changes and the associated impacts on water and food supply is considered one of the 

provincial risks to be addressed by the WCG.  
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3.3 GHG emissions profile 

An emissions profile can be defined as a measure of the GHG emissions that are directly and 

indirectly caused by an activity or are accumulated over the life cycle of a product or service. 

The GHG emissions are typically expressed in carbon dioxide equivalents (CO₂e), which equates 

all GHG emission values to a common dominator. This is based on the IPCC published GWPs of 

other gases relative to CO2. Detailed information on the methodology used to calculate the 

Western Province emissions profile is presented in the DEA&DP 2017 document entitled Energy 

Consumption and CO₂e Emissions Database for the Western Cape. GHG inventories include the 

following gases: 

 Carbon dioxide (CO₂); 

 Methane (CH₄); 

 Nitrous oxide (N₂O); 

 Family of Hydrofluorocarbon gases (HFC); 

 Family of Perfluorocarbon gases (PFC); and 

 Sulphur hexafluoride (SF6). 

3.3.1 Western Cape provincial GHG emissions profile 

The WCG has concluded two energy consumption and CO₂ emissions data collection exercises 

in order to understand and track the emissions profile related to the energy sector in the Western 

Cape. A GHG and Energy assessment was developed in 2012 using 2009 data from the Western 

Cape Energy Consumption and Emissions Database (WCEED) (hereafter known as the 2009 

database), which represents the first iteration in developing a GHG emission profile for the 

province. An updated database was developed using 2012/13 data and was compiled by 

DEA&DP (hereafter known as the 2013 database) reflecting the latest GHG emissions profile for 

the province. The provincial assessments are limited to data derived from energy use in the 

Province. A 2017 database is currently in development using 2015/2016 data (2016 database), 

and preliminary results are included in this chapter. Information presented in this section is 

focused on the emission profile and should be read in conjunction with the Energy chapter.  

These databases aim to support the strategic intentions of the WCG, specifically in relation to 

the Western Cape Climate Change Response Strategy (WCCCRS) and the Provincial Strategic 

Goals. The emissions calculation exercise is designed to provide an overarching energy 

consumption and CO₂e database for the Province that will facilitate tracking of energy and 

emissions over time. It helps the Province understand key energy and emissions issues and 

management priorities, both in terms of sector consumption and geographic distribution of 

consumption.  

Comparisons between the reporting years need to be treated with caution, as slight differences 

in the calculation methodology and input data will jeopardise comparison and apparent 

trends; however these reports provide an indication of the emissions trajectory. All assessments 

excluded HFCs, PFCs and SF6 in their reporting. Key energy and GHG emissions indicators for the 

Western Cape Province are provided in Table 3-3 between the 2009, 2013 and 2016 assessments 

(DEA&DP, 2015b) (DEA&DP, 2016).  

Numerous factors could explain the (mostly) improving trends, including increased uptake of 

energy efficiency interventions, change in production and consumption behaviour, and 

decoupling of energy intensity and economic production. Further analysis is required to better 

understand the trends.  
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Table 3-3: Key energy and GHG emissions indicators for the Western Cape Province  

Key sustainable energy 

indicators  

Unit of measure Provincial 

value (2009) 

Provincial 

value (2013)  

Provincial 

value (2016) 

Total energy consumption  GJ 292 342 004 276 333 250 299 401 472 

Total energy related GHG 

emissions 

tCO2e 38 532 296 36 345 753 38 901 581 

Energy consumption per 

capita  

GJ/capita  64 46 48 

GHG emissions per capita  tCO2e/capita 8 6 6 

Energy per GDPR (R’ mill)  GJ/GDPR 1 428 629 792 

Energy related GHG emissions 

per GDPR (R’ mill)  

tCO2e/GDPR 178 82 103 

Source: DEA&DP 2015b; DEA&DP, 2016 

Figure 3-1 provides the actual energy emission values for the province per fuel type (DEA&DP, 

2017c). Electricity is the largest contributor to the provinces energy emissions in both the 2013 

and 2016 assessments. Electricity contributes disproportionately to emissions due to the high 

carbon content of Eskom supplied coal-based electricity generation. A comparison between 

the two reporting years indicates that actual emissions associated with electricity consumption 

(and diesel, coal and jet fuel) has increased in the province.  Decreases in actual emissions for 

paraffin, Liquid Petroleum Gas (LPG) and Heavy Fuel Oil (HFO) are evident between the two 

reporting years. 

 

Figure 3-1: Comparison between Western Cape emissions (tCO₂e) by fuel source for 2009, 2013 

and 2016 

Source: DEA&DP 2017c 
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Figure 3-2 compares emissions by sector for the 2013 and 2016 reporting years (DEA&DP, 2017c). 

Industry contributes the most to the provincial emissions profile in both reporting years as it utilises 

coal-derived electricity as well as in situ coal and diesel. The transport and residential sectors are 

the next highest contributors. Over the two reporting years, emissions in the industrial, transport, 

commercial and residential sectors increased, but decreased in the agricultural and local 

government sectors.  

Figure 3-2: Comparison between Western Cape emissions (tCO₂e) by sector for 2009, 2013 

and 2016 

Source: DEA&DP 2017c 

3.3.2 Western Cape municipal GHG emission profile 

As the implementing agents of economic growth, development and innovation, municipalities 

need to recognise the challenges posed by climate change impacts, but importantly also their 

respective contributions to climatic change. Figure 3-3 provides a breakdown of the 

contribution of each district/ metropolitan municipality to the Province’s overall emissions profile. 

The City of Cape Town is the largest contributor at 54% compared to 59% in 2013 and 56% in 

2009, with the West Coast District the second largest contributor at 20% (17% in 2013, 23% in 

2009). The Central Karoo District contributes the least (1%) to the Province’s total emissions. The 

West Coast, Overberg and Eden Districts have all increased their contribution to the Province’s 

emissions between 2013 and 2016, whereas the City of Cape Town and the Cape Winelands 

District reduced their provincial contribution (DEA&DP, 2015b) (DEA&DP, 2017c).  
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Figure 3-3: Western Cape district / metropolitan municipality emissions (CO₂e) 2009, 2013 and 

2016 

Source: DEA&DP 2017c 

Looking at the breakdown of the 2016 GHG emission values by fuel source (Figure 3-4) electricity 

is the largest contributor to emissions for the City of Cape Town (61%), Cape Winelands (77%), 

Overberg (75%) Eden (56%) and Central Karoo (46%) District Municipalities. Whereas direct in situ 

use of coal and electricity are the largest sources of emissions for the West Coast District 

Municipality (47%) respectively.  

The 2016 sectoral GHG emissions depicted in Figure 3-5 indicate that transport contributes the 

most for the City of Cape Town (37%), Eden (39%) and Central Karoo (56%) District Municipalities. 

However, industry contributes the most for the West Coast (78%) and Cape Winelands (34%) 

Municipalities. Residential is the largest contributor to the Overberg District Municipality (24%) 

(DEA&DP, 2017c).  

Assessing the contributions of the various fuels sources and sectors can help to focus mitigation 

efforts in the short term, and assists in developing relevant and pragmatic mitigation solutions for 

each municipality. For example, interventions into coal usage in the industrial sector in the West 

Coast District Municipality could reduce GHG emissions. Similarly, the City of Cape Town, Eden 

and Central Karoo District Municipalities should invest in smarter transport and spatial planning 

initiatives.   
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Figure 3-4: 2016 GHG emissions per fuel source for the metropolitan and district municipalities 

Source: DEA&DP 2017c 

 

Figure 3-5: 2016 GHG emissions per sector for the metropolitan and district municipalities 

Source: DEA&DP 2017c 
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With respect to GHG sustainability indicators (Table 3-4), the West Coast District Municipality has 

substantially higher GHG emissions per capita compared to the other districts and the Province. 

Cape Town, Cape Winelands, Overberg and the Central Karoo District Municipalities have a 

lower GHG emissions per capita compared to the Provincial average. The West Coast, 

Overberg and Eden District Municipalities have higher GHG emissions per GDPR values than the 

Provincial and other municipalities’ values (DEA&DP, 2017c).   

Table 3-4: Comparison of GHG sustainability indicators per metropolitan and district municipality 

for 2015/2016 

Source: DEA&DP 2017c 

4 IMPACTS 

The current WCCCRS (2014) acknowledges that climate change will pose significant 

environmental and socio-economic challenges to government, private sector and civil society 

into the future and, as such constitutes an enabling and pro-active framework to influence 

planning and decision-making (DEA&DP, 2016). The risk of increased disasters is considered to 

be one of the most concerning and potentially costly impacts of future climate change in South 

Africa and globally.  

The WCCCRS (DEA&DP, 2014) lists the following expected climate changes in the Province: 

 Higher mean annual temperature; 

 Higher maximum temperatures, more hot days and more heatwaves; 

 Higher minimum temperatures, as well as fewer cold days and frost days; 

 General decrease in precipitation; 

 Increased severity of drought; 

 Increased intensity of extreme events;  

 Increased mean sea level; and 

 Rising atmospheric CO2 concentration. 

A consistent message from the Long Term Adaptation Scenarios (DEA, 2013) analysis of drought-

related risks over the medium and long term is that there will be increased water supply 

limitations in the Western Cape. The Long Term Adaptation Scenarios also indicated a possible 

increase in intensity of rainfall in the Southern Cape likely resulting in high flood risk. Linking the 

potential increased flooding risk with the location of key national infrastructure highlights the 

potential high or very high impacts on the current flood design standards for more than 30% of 

bridges (road and rail), 19% of dams and 29% of Eskom transmission lines by mid-century  (DEA, 

2013) (DEA&DP, 2016). 

Disasters, particularly drought, have a direct impact on the most vulnerable communities across 

the province. The Western Cape Disaster Risk Profile (DEA&DP, 2017a) considers climate change 

as a stand-alone hazard and as a causal factor that affects both the frequency and magnitude 

of other potential hazards in the province, such as the vulnerability of specific communities in 

Key sustainable 

GHG indicators  

Unit  W Cape 

(2015) 

Cape 

Town 

West 

Coast 

Cape 

Wine- 

lands 

Over -

berg 

Eden Central 

Karoo 

GHG emissions 

per capita  

tCO2e/ 

capita 

6 5 18 4 4 7 3 

Energy related 

GHG emissions 

per GDPR(R’ mill)  

tCO2e/ 

GDPR 

103 80 396 84 130 150 92 
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terms of health conditions, economic viability and social stability. The WCCCRS looks at nine 

focus areas to respond to climate change in the province. However, it is also important to 

identify how these focus areas have been and can be impacted by climate change. These 

impacts not only drive responses, but also help to identify opportunities. Understanding these 

impacts and identifying key areas of concern is 

critical for developing suitable and sustainable 

adaptation policies and scenarios.  

The sections below provide a summary of possible 

impacts of climate change in relation to the 

WCCCRS focus areas (energy efficiency and 

renewable energy have been combined). Impacts 

have been adapted from (DEA&DP, 2014), (WCDM, 

2014), (DEA&DP, 2016), (DoA, 2016a) and (DEA&DP, 

2017a).   

4.1. Energy 

Climate change is likely to have an impact on the energy use and energy mix within the 

Province. At a national level the energy mix is largely determined through national policy but for 

local and provincial government there will be impacts to consider. Possible changes in revenue 

streams and tariff structures will need to be explored as more private citizens and enterprises 

develop and utilise their own renewable energy sources and implement energy efficiency 

programmes. Supply and demand economics is resulting in renewable energies becoming 

more affordable and fossils fuel grid energy more expensive. If GHG reduction targets are to be 

met by the Province, there will be a need to reduce usage of grid based fossil fuels and a shift to 

the promotion of renewable energy.  

Municipalities will need to adapt revenue streams accordingly, for example, in order to secure 

the distribution grid, some municipalities are considering reintroducing a tariff which distinguishes 

between an energy use charge (per kWh) and an ‘availability’ or service charge for the 

residential sector, i.e. where a house can be grid connected (i.e. an electricity connection is 

provided), an availability charge will be levied whether electricity is used or not. Altered energy 

mix and demand occasioned by the uptake in renewable energies by the residential, 

commercial and industrial sectors in the province, will require improved long term planning on 

electricity grid infrastructure and design. Similarly, increased likelihood of extreme weather 

events and wild fires may warrant that utility providers update emergency response plans and 

planning for infrastructure placement (DEA&DP, 2016).   

Warmer average temperatures will affect heating and cooling requirements in the residential, 

commercial, agricultural and industrial sectors, with cost and demand implications. Subject to a 

cost benefit analysis, retrofitting (to be more energy efficient) may be an option. As 

conventional energy prices are expected to rise, there will be impetus for the uptake of small-

scale embedded generation (such as rooftop solar PV) by businesses and households and a 

drive to enhance energy efficiency in order to lower costs. This will drive the green economy 

and encourage the establishment of energy related businesses (DEA&DP, 2017b).   

4.2. Built environment 

The built environment is exposed to the impacts of climate change. This is worsened by the fact 

historical land use planning did not take account of changing climates and weather patterns. 

Increased intensity of precipitation events already overwhelm stormwater and sewerage 

networks, and higher peak flows during storm events will threaten flood defences and drainage 
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systems, causing flooding in urban and rural areas. Storm surges and sea level rise have and will 

continue to affect coastal areas and could possibly inundate coastal infrastructure, while 

increasing prevalence of wild fires also poses obvious risk to life and property.  Vulnerable 

communities and settlements are already worst affected.  

Rising temperatures require supplementary cooling and energy use in buildings to maintain 

comfortable indoor temperature. Building materials will need to be more durable and heat 

tolerant.  

Between 2011 and 2014, the Western Cape was severely affected by five high impact weather 

events that led to four provincially gazetted flood disasters. All five of the flood-triggering 

weather processes were associated with identifiable cut-off low weather systems  (Pharoah, et 

al., 2016). Research by the Research 

Alliance for Disaster and Risk Reduction 

(RADAR) at Stellenbosch University 

estimated that 41 000 people were 

affected and that government 

departments (excluding the Western Cape 

Department of Agriculture) and affected 

municipalities reported financial losses in 

excess R 682 million. Farm damage and 

losses were estimated at R 900 million. In 

total, losses amounted to R1.6 billion. 

4.3. Transport 

Climate change impacts on the transport sector are largely linked to damage and deterioration 

of road and rail infrastructure, which could disrupt public and commuter traffic and emergency 

response routes during extreme events such as floods and fires. Inundation on coastal or remote 

access roads could also isolate communities. The push for sustainable transport solutions (e.g. 

electric cars and integrated public transport systems) could further disrupt the conventional 

transport sector. While this could provide new “green” jobs as new skills and infrastructure are 

required, there could also be job losses, though there should be a net benefit to local economic 

development, job creation and skills development (DEA&DP, 2016).  

4.4. Water security and efficiency 

Combined with continued population growth, changes to mean annual precipitation could 

increase the risk of unreliable and/or insufficient water supplied to communities, industry, 

agriculture and the environment. Water restrictions will affect economic growth and hinder local 

economic development. Lower dam levels and reduced flow could affect water quality and 

require increased treatment with costs implications. Groundwater levels will fluctuate, which 

could impact the agricultural sector. Increased investment in water recovery systems, transfer 

schemes (to balance water availability between catchments), the intensification of irrigation 

schemes, as well as water conservation and demand management programmes, will be 

required (DEA&DP, 2017a).  

4.5. Biodiversity and ecosystem goods and services 

Biodiversity will be impacted by climate change as biomes expand or contract, altering the 

distribution of fauna and flora and encouraging the proliferation of invasive alien plants.  

Features of climate change likely to cause these changes include warming, shifts in rainfall, 

droughts, changing fire regimes, and rising atmospheric CO2 concentrations. Due to land use 

constraints, some species will simply not be able to adapt/move with a change in climate and, 
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therefore, are at risk of extinction. Climate change is expected to further threaten natural 

ecosystems of the province by altering ecological infrastructure and ecosystem service 

functionality. Coastal ecosystems and estuaries will be impacted by intrusion of saline seawater 

and stronger storm surges (DEA&DP, 2014).  

4.6. Food security 

 While food security considers access to and nutritional value of food within a system the 

underlying factor on food security is the impact to the agriculture system as a whole. Food 

systems (broadly classified as agriculture in this section) are often highly sensitive to climate 

variability and climate change, leading to significant impacts.  Sectors servicing or dependent 

on agriculture will be impacted by reduced 

agriculture output, and local economic 

development and employment 

opportunities will be impacted. This impacts 

on access to, and the nutritional value of 

crops. In addition, costs, such as insurance 

or input costs, could increase, thereby 

increasing food prices and threatening food 

security. In a collaborative effort, the 

Western Cape Departments of Agriculture 

(DoA) and DEA&DP launched the Smart 

Agriculture for Climate Resilience 

(SmartAgri) project in August 2014 (DoA, 2016a). Under the aegis of the University of Cape 

Town’s African Climate and Development Initiative, a consortium prepared a provincial climate 

change response framework and implementation plan for the agricultural sector. Refer to the 

Land Chapter for more information on the SmartAgri Plan. 

The main impacts of climate change to the Western Cape agriculture sector are summarised in 

Table 4-1 (DoA, 2016a). 

Table 4-1: Possible impacts of climate change to the Western Cape agriculture sector 

Farming type Expected impact 

Field crops More variable yields due to changing rainfall amounts and seasonal rainfall 

patterns. Changes in the distribution and intensity of pest species, the spread of 

diseases and growth of weeds. 

Irrigated 

horticulture 

Apart from apples, yields of horticultural crops are unlikely to be affected by 

moderate warming. However, seasonal shifts in rainfall, temperature and 

humidity give rise to production and quality problems. Insufficient water for 

irrigation, pests and diseases and warming of the currently warmest production 

regions may all present challenges. 

Dryland 

horticulture 

Range shifts in suitable production areas, with warmer and drier areas 

contracting and new areas becoming suitable which are currently too cool or 

wet. 

Undercover 

protected crop 

cultivation 

Increased cooling costs and risks associated with cooling failure, increased 

exposure to pests and diseases, and storm damage. 

Extensive livestock 

production 

Rangeland vegetation changes and more variable fodder production, 

changes in the distribution of pests and diseases, animal heat stress and 

reduced water availability. 

Intensive livestock 

production 

Increased heat stress in warmer regions, feed scarcity, cost increases and 

diseases. 
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4.7. Healthy communities 

Climate change will influence the geographical range and seasonality of vector-borne diseases 

that could affect humans, livestock and crops. There could be an increased incidence of food 

and water-borne diseases due to increased temperatures. Higher temperatures could also 

directly affect human health, e.g. heat stress. Excessive rainfall and the failure of stormwater 

and waste water systems may contaminate water resources with consequences for human 

health.  

Emergency response and recovery operations linked to disaster response and management will 

come under increased pressure and, if the government’s response is deemed inadequate, it 

could lead to conflict. Adverse impacts on public safety and tourism, could impact regional 

economic performance and growth.   

5   RESPONSES 

In recognition of the urgent need to rapidly reduce GHG emissions and adapt to climate 

change, the WCG recognises the necessity to contribute to global efforts to reduce its GHG 

emissions. Particularly, with a longer-term view to reducing climate change impacts to 1.5°C 

globally, as agreed at the United Nations Framework Convention for Climate Change 

(UNFCCC) COP21 in the Paris Agreement in December 2015 (DEA&DP, 2016), which South Africa 

is a signatory to.  

The South African national government’s approach to climate change is documented in the 

2011 National Climate Change Response White Paper (NCCRWP). It documents the country’s 

commitments and plans to address climate change challenges and outlines what is required by 

all provinces and municipalities. In 2015 South Africa submitted the country’s commitment to 

addressing climate change to the UNFCCC through its Nationally Determined Contributions 

(INDC). South Africa’s INDC is guided by the Constitution and the National Development Plan’s 

(NDP) vision for 2030 and further informed by the National Climate Change Response Policy, 

and outlines national goals for South Africa’s adaptation effort, and clearly stipulates that South 

Africa will peak and plateau its greenhouse gas emissions by 2030 (DEA&DP, 2016). 

Equally significant, the WCG also recognises the need to adapt to the impacts of the 

unavoidable climate changes already occurring and those anticipated in the longer term. 

Historical methods of dealing with climate hazards will not be sufficient to cope with the 

frequency and magnitude of anticipated climate change impacts (DEA&DP, 2016).  

5.1. Western Cape Climate Change Response Strategy (2014) 

The Western Cape Climate Change Response Strategy (WCCCRS) (DEA&DP, 2014) is the primary 

response to address the impacts of climate change and was approved by the Western Cape 

Cabinet in 2014. The WCCCRS was developed as a coordinated climate change response, 

which aims to guide the implementation of innovative projects and the search for opportunities 

that combine a low carbon development trajectory with increased climate resilience, 

enhancement of ecosystems and the services they provide, and economic stability and growth. 

The WCCCRS, which is aligned to the NCCRWP, also acknowledges the important role that sub-

national governments play in responding to climate change, since adaptation and mitigation 

actions necessary to tackle climate change are or will be, implemented at this level of 

governance. The WCCCRS highlights nine focus areas to effectively respond to climate change: 

 Energy efficiency; 

 Renewable energy; 
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 Built environment – critical infrastructure, disaster management, integrated waste 

management, human settlements; 

 Sustainable transport; 

 Water security and efficiency; 

 Biodiversity and ecosystem goods and services; 

 Coastal and estuary management; 

 Food security; and 

 Healthy communities. 

The WCCCRS is currently under review and is expected to be updated by 2018. 

5.2. Western Cape Climate Change Response Strategy Biennial 

Monitoring and Evaluation Report (2016) 

The WCCCRS Biennial Monitoring and Evaluation Report was published by the WCG’s 

Directorate for Climate Change in the DEA&DP in 2016. This is the first report by the province 

highlighting the implementation efforts relating to the focus areas outlined in the WCCCRS 

(DEA&DP, 2016). The Monitoring and Evaluation report contains information and inputs from 

stakeholders on climate change responses within the Western Cape and identify gaps and 

emerging areas of development, planning and implementation. 

The sections below present a summary of the cross-cutting climate change responses, while 

responses applicable to other themes are presented in the relevant chapters. 

5.2.1 Cross-cutting responses 

To ensure that climate change is mainstreamed across all WCG activities, a transversal Climate 

Change Response Work Group has been established under Strategic Goal 4 of the Western 

Cape Provincial Strategic Plan 2014 -2019 (DoP, 2014). The intent is to enable a resilient, 

sustainable, quality and inclusive living environment. As such, a Climate Change Response 

Forum has been established to provide a platform for stakeholders to interact with WCG on 

climate change issues that significantly contribute to building regional resilience to climate 

change impacts. 

The Climate Change Response Work Group and Forum currently focus on three programmes: 

 Western Cape Climate Change Response Implementation – to track implementation of 

the WCCCRS focus areas and associated priority programmes; 

 Climate Change Partnerships, Opportunities and Co-operation – recognising that 

partnerships with key stakeholders are paramount to maximise effective implementation 

of climate change response programmes; and 

 Ecological Infrastructure for Resilience Programme - to address areas of ecosystem 

resilience as it pertains to climate change. 

Responding to climate change is a transversal priority for the WCG and requires responses and 

accountability within all departments. One of the critical aspects of the WCCCRS is that it must 

be “owned” across the whole of provincial government and by all associated stakeholders. It 

must thus be executed at the most strategic level, by mainstreaming the key priorities directly 

into sectoral policies and plans, and overarching strategies that will require critical analysis of 

policy trade-offs (DEA&DP, 2016). 

The WCG maintains a database of projects - the Western Cape Climate Change Response 

Projects Database (CCRPD) - addressing climate change mitigation, adaptation, climate 

vulnerability and building climate resilience across the province. This database supports the 
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coordination of climate change mitigation and adaptation across the province (DEA&DP, 

2014). 

The percentage breakdown of the number of projects included in the CCRPD (Figure 5-1) 

indicate that the main focus is on emissions reductions, with very limited focus on resilience and 

climate change adaptation. This may seem particularly concerning for infrastructure, the built 

environment, food security, water and human settlements where the largest financial risks lie, 

and where the greatest losses are already experienced. However, the adaptation component 

of the database is not as robust as the mitigation component of the database and, in this 

current iteration, such concerns may be premature. The general consensus is that more funding 

is still being allocated towards mitigation than adaptation, but the database is not a full 

reflection of the actual numbers (DEA&DP, 2016). 

 

Figure 5-1: Breakdown of Western Cape based climate change response projects into 

particular WCCCRS focus areas  

Source: DEA&DP, 2016 

5.2.2 Municipal support 

Municipalities (local government) play a vital role in addressing the country’s social, economic 

and environmental needs. Local government is tasked with the provision of services in a 

sustainable and equitable manner which includes climate change resilience, the facilitation of 

social and economic development and the promotion of a safe and healthy environment for all 

(DEA&DP, 2016).  

The Climate Change Municipal Support Programme within DEA&DP was initiated in 2012, from 

an expressed need by municipalities for support on climate change.  It aims to support 

municipalities in the development of Climate Change Response Frameworks and Plans. The 

WCG is also monitoring and evaluating municipalities’ progress in responding to climate 

change, inter alia, through an annual assessment of all local and district Integrated 
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Development Plans (IDPs) utilising a Climate Change IDP Assessment Framework.  

Through this assessment process, the municipal IDPs are scored according to one of the 

following categories, as shown in Figure 5-2 (DEA&DP, 2017d):  

 Non-performance: climate change is not included, or only briefly mentioned in the text of 

the document; 

 Compliant performance: specific climate change response programmes/projects are 

included in the IDP; or 

 Optimum performance: specific climate change response programmes / projects with 

budget and capacity are included in the IDP. 

 

Figure 5-2: Climate Change IDP Assessment results for the 2016/17 IDP review 

5.3. Policy, tools and legislation 

Informed by the growing global acknowledgement of climate change, a number of laws, 

policies and strategic frameworks with relevance to different tiers of government (National, 

Provincial and Local) and business have been promulgated.  

Over the last few years, a number of key WCG strategies and policies have been developed 

that incorporate climate change considerations. Noting this, DEA&DP decided that a policy 

alignment exercise similar to the national policy review would be undertaken to assess the level 

of climate change integration into WCG policy. This policy alignment exercise serves as a high 

level analysis in terms of policies’ alignment / misalignment with the key components of the 

WCCCRS. It has provided the WCG with initial guidance on next steps required to undertake 

further complex modelling and scenario and systems analysis of different policy decisions under 

a changing climate. 

Policies reviewed by the DEA&DP in this exercise included: the Provincial Spatial Development 

Framework (2014), Green Economy Strategy Framework (2013), Western Cape Infrastructure 

Framework (2013), Provincial Land Transport Framework (currently being revised), the Western 

Cape Sustainable Water Management Plan (2012), HealthCare 2030 Plan (2014), the Western 
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Cape Disaster Management Framework (2010), the Western Cape Integrated Waste 

Management Plan (2011) and the Western Cape Provincial Strategic Plan (2014-2019). These 

and other key documents applicable to the management of climate change in the Western 

Cape are detailed in Annexure A and a list of relevant policy responses provided in Annexure B. 

Other responses to climate change are discussed below.   

5.4. Financing 

One of the primary factors constraining transitioning to a low carbon and climate resilient 

Western Cape, is finance; an issue that is complex, requires trust among parties. In developing 

countries, climate change investment needs are significant. Direct government funding is 

generally scarce and the billions of dollars committed by industrialised countries remain 

inadequate to stabilise the steep trajectory of GHG and respond to the associated impacts 

(DEA&DP, 2016). 

The absence of a simple and effective mechanism to raise adequate finance for climate 

change response projects is still a challenge. The global climate finance architecture is 

complex; thus accessing International Climate Finance requires the capacity and expertise to 

prepare and package the projects in accordance with rigorous and unfamiliar requirements. 

Upfront costs and long payback periods of implementing technology changes are also 

challenges. So too, the accuracy of projected returns on climate change response projects 

linked to new or alternative technologies (DEA&DP, 2016). 

5.5. Knowledge management, communication and research 

The Western Cape Climate Change Response Projects Database monitors climate change 

response projects that have either been completed or are currently underway in the Western 

Cape. Approximately 200 projects have been catalogued, and are categorised based on the 

nine focus areas identified in the WCCCRS (Figure 5-1) (DEA&DP, 2016). This information will 

eventually feed into national government’s efforts to track South Africa’s response to climate 

change. Additionally, the database has the potential to facilitate interactions between projects 

to take advantage of any opportunities and synergies that may have been missed by project 

managers. The database will help to disseminate knowledge and case studies on climate 

change response, prevent project duplication, as well as raise general awareness on what the 

Western Cape is doing around climate change (DEA&DP, 2016).  

Research can inform efforts to mitigate or adapt to climate change. In order to gain a more 

comprehensive and up to date understanding of climate change research in the Western 

Cape, in 2015 DEA&DP commissioned a research assessment of the Cape Higher Education 

Consortium, which consists of the Cape Peninsula University of Technology (CPUT), University of 

Cape Town (UCT), Stellenbosch University (SU), and University of the Western Cape (UWC). The 

subsequent report, “Trends in Climate Change, Sustainability and Green Economy Research at 

CHEC Institutions” was completed in 2016 (DEA&DP, 2016). 

6 CONCLUSION 

OUTLOOK: DECLINING 

Climate change and associated impacts occur over a long time period and it is sometimes 

difficult to identify clear trends in climate patterns or the effectiveness of responses.  However, 

there is recognition of the manifestation of climate change, as pressures, such as water 

shortages or rising food costs, mount. It is therefore necessary that we acknowledge the Western 

Cape’s contribution to the problem, and the impacts that climate change will have on the 

proper socio-political and socio- economic functioning of the province. 
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The Western Cape’s GHG emissions decreased by 6% between 2009 and 2012/2013 but 

increased by 7% in 2015/2016, while per capita GHG emissions decreased between 2009 and 

2012/2013 and stabilised through to 2015/2016. This would indicate that between these periods, 

GHG emissions in the province were lower and less intense. Analysis confirms that most emissions 

are from the transportation and industrial sectors, and efforts can therefore target improved 

efficiency to lower the GHG impact in these sectors. Recent climate trends in the Western 

Cape, include rising temperatures (maximum, minimum and mean) and reductions in the 

number of rain days in autumn and summer. Anecdotal evidence suggests that there has been 

an increase in the frequency and/or severity of extreme weather events and research 

underpinned by more robust climate predictions suggests that this trend will persist.  

Climate change is a global issue with local consequences which require both collective global 

and local solutions. The complexity and the interconnectedness of climate change means that 

the province does not have direct influence over certain indicators. As such the province has to 

respond to climate change challenges based on actions within the province, but also by other 

roleplayers. Nevertheless, the province has been pro-active by developing and implementing 

intra - and cross-sectoral policies to respond to climate change. In this regard, the province, 

together with its stakeholders and partners, has seen demonstrable achievements and 

continues to build on a solid policy foundation which is increasing and enhancing the overall 

resilience of the Province.  

Climate Change in the Western Cape has an overall declining outlook. However, this does not 

reflect the increased climate change related policy and implementation response by the WCG 

and municipalities. Table 6-1 contains an overview of the key pressures, impacts, challenges, 

progress and recommended critical areas for action. Table 6-2 contains the anticipated 

changes or outlook for the future of Climate Change in the province. 

Table 6-1: Overview of key climate change aspects  

Aspect Summary of key points 

Pressures 

 Energy use 

 Land use change 

 Transportation 

 Industrial process and the built environment 

 Solid waste 

 Agriculture  

Impacts 

 More extreme weather events impacting the built environment and communities 

 Higher investment costs to  account for climate financing and insurance 

 Biodiversity loss  

 Social structures and community infrastructure affected by extreme weather events 

 Infrastructure damage due to extreme weather events 

 Loss of agricultural land, reduced productivity and higher food prices  

Challenges 

 Cross sector uptake and policy mainstreaming of climate change responses 

 Long term, cross-sector implementation of climate change mitigation and adaptation 

projects, e.g. public transport, renewable energy 

 Integrating and aligning private sector and government climate change actions and 

investments  

 Cost of large scale adaptation measures and projects 
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Table 6-2: Summary of the outlook for climate change in the Western Cape 

 

  

Progress 

 Western Cape Climate Change Response Strategy implementation 

 Western Cape Climate Change Response Strategy Biennial Monitoring and Evaluation 

Report 

 Western Cape Climate Change Mitigation Scenarios for the Energy Sector 

 Western Cape Energy Consumption and CO₂e Emissions Database Reporting  

 Status Quo Review of Climate Change and the Agriculture Sector of the Western Cape 

Province 

 Western Cape Climate Change Response Framework and Implementation Plan for the 

Agricultural Sector  

 Western Cape Green Economy Report  

 Climate Change Municipal Support Programme (DEA&DP) 

Critical 

areas for 

action 

 Improved access to funding and appropriate expenditure on mitigation and 

adaptation projects 

 Update the WCCCRS every five years to continually develop the provincial 

understanding of risks and vulnerabilities and with a focus on building resilience in the 

province   

 Capacity building within the WCG on climate change across sectors  

Indicator Quantification Target/Desired 

State 

Trend 

Projected 

changes to 

climate 

variables 

 Rising (minimum and maximum) temperatures 

as evidenced by the gradual warming of ca. 

1°C in the Western Cape over the last five 

decades. Changes in rainfall have been less 

distinct. 

 Reduction in rain days in autumn and summer 

especially on the Southern Coast. Evidence of 

increasing intensity of rainfall events. Winter 

rainfall season starting later each year 

 Studies indicate  sea level rise on the Western 

Cape coastline aligned with global trends 

 Measured and observational weather and 

climate change related data 

Under 20C increase 

in regional 

temperatures 

 

Declining 

 

Extreme 

weather 

events  

 Numerous and increasingly frequent flood and 

drought events in the Western Cape in the 

past decades 

 Increased incidence of fires and possible 

increase in extent and severity of fires 

 More sectoral policy responses to climate 

change related extreme weather events 

potentially increasing resilience 

 Efficacy of policy responses to reduce impacts 

extreme events is yet to be quantified.   

Limit the change 

and impact in the 

frequency and 

intensity of extreme 

weather events 

Declining 

 

Emissions 

profile 

 Marginal increase in absolute GHG emissions 

and GHG emissions per GDPR 

 GHG emissions per capita has remained 

constant compared to the previous reporting 

year 

2 metric tons of 

CO₂-equivalent per 

capita by 2050 

No change 
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Table 1: Summary of legislation relevant to Climate Change 

Legislation/ Policy  
Commencement / 

Issue Date 
Description / Purpose 

National Ambient Air Quality 

Standards  

24 December 2009 

(GN. 1210 of Gazette 

No. 32816)  

The notice provides for the assessment of 

ambient air quality in terms of Section 5.2.1.3. of 

the National Framework for Air Quality 

Management in South Africa.  

National Pollution Prevention 

Plans Regulations  

08 January 2016 (GN. 

5 of Gazette No. 

39578)  

The regulations provide for a tool for authorities 

to obtain information pertaining to greenhouse 

gases.  

The regulations stipulate that companies 

conducting particular processes that emit 

greenhouse gases directly into the atmosphere 

must prepare, submit and implement a 

pollution prevention plan in respect of the 

greenhouse gases.  

National Greenhouse Gas 

Emission Reporting 

Regulations  

03 April 2017 

(GN. 622 of Gazette 

No. 40762)  

The regulations provide for the reporting of 

greenhouse gases.  

The regulations make the reporting of 

greenhouse gases mandatory, to provide more 

accurate and reliable data.  

Declaration of Greenhouse 

Gases as Priority Air Pollutants  

21 July 2017 (GN. 710 

of Gazette No 40996)  

The notice declares greenhouse gases as 

priority air pollutants.  

The notice stipulates that people conducting 

certain listed production processes which emit 

greenhouse gases that are listed as priority air 

pollutants must prepare and submit a pollution 

prevention plan.  

Disaster Management 

Amendment Act 16 of 2015 

15 December 2015 

(GN 1239 of Gazette 

No 39520) 

Included in the amendment to the Act are 

provisions to provide measures to reduce the 

risk of disaster through adaptation to climate 

change and development of early warning 

mechanisms. 

The Act requires each municipality or municipal 

organ of state other than a municipality to 

conduct a disaster risk assessment for its 

functional area, identify and map risks, areas, 

ecosystems, communities and households that 

are exposed or vulnerable to physical and 

human induced threats. 

National Environmental 

Management: Integrated 

Coastal Management Act 24 

of 2008 

11 February 2009 (GN 

138 of Gazette No 

31884) 

When determining and adjusting coastal 

boundaries of coastal protection zones, the 

Member of the Executive Committee must take 

into account the potential increased number 

and severity of natural disasters due to the 

effects of global climate change and other 

impacts on the environment, and the 

importance of taking preventive measures to 

address these threats. 
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Table 1 List of policy responses relevant to Climate Change 

Responses Year Description 

International 

Responses 

1992 United Nations Framework Convention on Climate Change (UNFCCC) 

1997 Kyoto Protocol 

2013 IPCC Fifth Assessment Report 

2015 Paris Agreement (Ratified by South Africa in November 2016) 

2015 Sendai Framework for Disaster Risk Reduction 2015 - 2030 

National 

Responses 

1996 Constitution of the Republic of South Africa (Act 108 of 1996) 

2005 National Biodiversity Strategy and Action Plan 

2005 National Disaster Management Framework 

2010 South African Risk and Vulnerability Atlas 

2010 National Strategy for Sustainable Development 

2011 National Climate Change Response White Paper 

2012 National Development Plan 2030 

2012 Draft National Energy Efficiency Strategy (Second Review July 2012) 

Provincial 

Responses 

2007 Western Cape Provincial Disaster Management Framework 2007 

2008 Western Cape Climate Change Response Strategy and Action Plan 

2012 Western Cape Sustainable Water Management Plan 

2012 Provincial Land Transport Framework (2011/2012 – 2015/2016) 

2013 Western Cape Green Economy Strategic Framework 

2013 Energy Consumption and CO₂ Emissions Database for the Western Cape 

2013 Western Cape Infrastructure Framework 

2014 Western Cape Climate Change Response Strategy and Implementation Plan 

2014 HealthCare 2030 Plan 

2014 Provincial Spatial Development Framework 

2016 Status Quo Review of Climate Change and the Agriculture Sector of the 

Western Cape Province 

2016 Western Cape Climate Change Response Framework and Implementation 

Plan for the Agricultural Sector 

2016 Western Cape Climate Change Response Strategy Biennial Monitoring and 

Evaluation Report 

2016 Western Cape Coastal Management Programme 2016 

2017 Western Cape Government Green Economy Indicator Report 

2017 Western Cape Disaster Risk Profile 

2017 Energy Consumption and CO2 Emissions Database for the Western Cape 

Local 

Authority 

Responses 

2003 City of Cape Town Biodiversity Strategy 

2006 City of Cape Town Energy and Climate Change Strategy 

2006 Framework for Adaptation to Climate Change in the City of Cape Town  

2008 City of Cape Town’s report on Sea Level Rise  

2009 2nd Cape Town State of Energy Report and 1st Energy Futures modelling 

2010 Eden District Municipality Sea Level Rise and Flood Hazard Risk Assessment 



 

 

2011 Cape Town Sectoral Climate Adaptation Plans of Action 

2011 West Coast District Municipality Sea Level Rise and Flood Hazard Risk 

Assessment 

2012 Moving Mountains: Cape Town’s Action Plan for Energy and Climate Change 

2012 Overberg District Municipality Sea Level Rise and Flood Hazard Risk Assessment 

2015 West Coast Climate Change Response Framework 

2015 Cape Town State of Energy Report (third iteration) and 2nd Energy Futures 

modelling 

2015 Cape Town Energy 2040 Goal and associated energy and carbon targets 

2016 Overberg Climate Change Response Framework 

2016 Cape Winelands Framework for a Climate Change Response Strategy 

2017 City of Cape Town Climate Change Policy 
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