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WelcomeNatural disaster risk and the persistent 
and emerging urban challenges in South 

Africa 



Natural disaster risk in South Africa

• Climate-related events account for 85% of all natural disaster events 
and 81% of all natural disaster related deaths in SA.

• The most common events in SA are flooding, severe droughts, 
storms and wildfires. Other disaster risks include lightning strikes, 
landslides, heatwaves, hailstorms, windstorms and tornadoes. 

• Over the last four decades (1977-2017), climate-related disasters in 
SA have resulted in approximately US$5.4 billion in economic 
damages (droughts = US$1.25 billion, floods = US$1.96 billion, 
storms = US$1.37 billion, wildfires = US$ 0.86 billion). 

• An estimated 20 million people in SA have been immediately 
affected by drought whereas floods and storms combined have 
affected an estimated 1.2 million people (CRED, EM-DAT). 



Natural disaster risk in South Africa

• Damage and recovery/rehabilitation costs generally reflect the 
reactive costs of disasters and highlight the importance of 
investment in proactive measures and disaster risk reduction.

• The 2015 drought event was one of the strongest El Niño events on 
record in SA, brought the worst drought since 1904, and the hottest 
temperatures in 150-years. It had many direct and indirect impacts 
on society. 

• These recent drought conditions and associated impacts is a good 
indication of what can be expected in future under similar scenarios 
of increased temperature and severe drought.



Natural disaster risk in South Africa

SOUTH AFRICA No. Events No.  Deaths No.  Homeless No.  Injured Total  Affected 
Total damage 

(US $ x 000)

Drought 8 20,170,000 1,250,000

Extreme temperature 3 63 20

Flood 33 1198 30,885 370 580,356 1,956,029

Landslide 1 34

Storm 27 260 16200 1357 651,451 1,367,041

Wildfire 10 137 11350 530 12880 860,000

Total 82 1692 58435 2277 21,414,707 5,433,070

Summary of the impacts of recorded climate-related events in South Africa between 1977-2017 (source: EMDAT 
CRED, 2018). 



Urban challenges in South Africa

• Even without adapting to climate change impacts, municipalities are 
already under tremendous pressure to address the many complex 
urban challenges, in most cases with limited resources and capacity. 

• The range of persistent and emerging urban challenges that South 
African towns and cities experience include unaffordable housing, 
exclusion and rising inequality, congestion, air pollution, climate 
change, inadequate infrastructure, lack of capacity, insufficient 
public transportation, unplanned city extensions, excessive noise, 
informal settlements, insanitary water, an ageing population, surging 
youth, lack of participatory processes (UN-Habitat).

• Cities’ inherent vulnerabilities as part of their socio-economic and 
physical make-up and configuration, are compounded by climatic 
changes and their impacts. 
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The Green Book project

• The purpose of the Green Book project is to propose a suite of 
climate change adaptation actions (with guidelines on how to 
integrate and implement these) for every settlement in South Africa, 
based on their respective risk profile.
– Project is divided into 6 steps (workstreams).
– Project runs from March 2016 – March 2019.
– Funded by the IDRC and the CSIR.
– Involves 50 researchers from multiple research groups in the 

CSIR BE and NRE.
• Complementary to the Red Book (difference in focus, scale, etc.).



The Green Book project

• The focus of the project is on generating scientific evidence to 
compile risk profiles, and to link adaptation actions to these profiles. 

• The Green Book audience is people in local government involved in 
spatial planning, land use management, infrastructure development, 
municipal service provision, growth management, environmental 
planning and urban design.

• The Green Book is being developed as an interactive, dynamic 
online tool. We will also publish policy briefs, conference papers, 
journal articles, datasets, maps.

• Implementation will only happen after March 2019.



The Green Book project
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projections
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Final 
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Western Cape example



Climatic changes over South Africa

Impacts across South Africa will vary depending on location but broad 
trends can be summarised as follows:   
• Hotter temperatures: Temperature increases of 1 to 2.5°C in the 

southern coastal areas and 3°C in the northern areas of South Africa 
are expected for the period 2021 to 2050, relative to temperatures in 
the period 1961-1990.  

• Minimum temperatures: Minimum temperatures are projected to 
increase by 2 to 3°C  for the period 2021-2050, relative to the period 
1961-1990.

• Increased wind speeds: Increased wind speeds are projected for 
the northern interior region of South Africa for the period 2021-2050, 
relative to the period 1961-2000.



Climatic changes over South Africa

• Very hot days: An increase in very hot days (temperature exceeds 
35°) is projected for the period 2021-2050, relative to 1961-1990.

• Changes in rainfall: Increases in rainfall are projected in the central 
interior and east coast, while reductions are expected in the western 
interior and the north eastern parts of South Africa in the period 
2021-2050, relative to the period 1971-2000. 

• Extreme rainfall events: Extreme rainfall events are projected over 
most of eastern South Africa with reductions projected for Lesotho 
and KwaZula Natal Midlands for the period 2021-2050, relative to 
the period 1961-2000 (Engelbrecht et al., 2017).

“The accurate diagnosis of climate risks and the vulnerabilities of urban 
populations and territory are essential” for effective adaptation 
(UCCRN).



South Africa’s urban growth

77.5 %
58 million

65 %
36 million

35 %
20 million

22.5 %
17 million

56 million 75 – 80 million





Western Cape population growth projection



Western Cape population distribution



Western Cape vulnerability indicators



Western Cape vulnerability indicators

1. High % of 
population have 
no secondary 

education
2. High % of HH 

live under 
Minimum Living 

Level



Western Cape vulnerability indicators

1.Low GDP production & 
Low GDP per Capita
2. Inequality – High 

Inequality 

1.Low GDP production & 
Low GDP per Capita
2. Low GDP growth 

1.Low GDP 
production

2. High Inequality



Western Cape vulnerability indicators

1. Road infrastructure (Low 
road density)

2. Housing Type (High % 
of informal & government 

subsidised housing



Western Cape vulnerability indicators

1. Water Resources 
(Groundwater, Surface 

Water, Wetlands)
2. Environmental 

Governance (High 
encroachment on 

protected areas and 
stressed catchments)

1. Water Resources 
(Groundwater, Surface Water, 

Wetlands)
2. Environmental Health (Low Air 

Quality)
3. Environmental Governance 

(High encroachment on 
protected areas and stressed 

catchments)

1. Water Resources 
(Groundwater, Surface Water, 

Wetlands)
2. Ecological infrastructure (High 

amounts of conservation & 
protected areas)

3. Environmental Governance 
(High encroachment on 

protected areas and stressed 
catchments)
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Climate change: very hot days
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Hazard exposure: wildfire
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Hazard exposure: drought
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Hazard exposure: coastal flooding

2011

2050

Coastal Flooding 
Index & % People 

uninsured

2050
Estimated 10 751 people exposed 

to Coastal Flooding
Medium growth scenario & 

IPCC Sea-level Rise Estimate
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Climate change impact on agriculture

Warmer & Drier
#1 Deciduous Fruit

Reduction in winter chill 
and increased summer 

heat stress =
Increased 

evapotranspiration and 
irrigation requirements.
Reduced suitability for 
some deciduous fruit 

cultivars.

Warmer & Drier
#2 Aquaculture

Increased water temperatures.
Periods of drought may 

significantly reduce water 
quality.

Reduced water quality and 
increasing water temperatures 

impact negatively on fish 
health and performance. 

Warmer & Drier
#3 Wheat

Increasing yield variability in 
the near future, declining over 

time as rainfall decrease. 

2.76% Loss in Agriculture 
GDP
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Climate change impact on agriculture

Hotter & Drier
#1 Deciduous (Wine 

grapes)
Reduction in available winter chill 

and increased summer heat stress.
Warming can negatively affect 

quality of the grapes for 
winemaking.

Increased evapotranspiration and 
irrigation requirements.

Reduced suitability for 
viticulture.

Hotter & Drier
#2 Milk & Cream

Potential increase in heat stress 
which could negatively affect 

conception rates, milk yield and milk 
quality. 

2.12 % Loss in Agriculture 
GDP

Hotter & Drier
#3 Chickens

Increased production costs (and 
increased investment will be 

required in ventilation and cooling) 
to maintain optimal seasonal 

temperatures and reduce the risk of 
heat stress. 

Heat stress on birds will reduce 
body weight gain, reproduction 

efficiency and egg quality. 
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Adaptation actions

Some of the critical elements and networks considered as most likely to 
be impacted by climate change include:



Inland 

Flooding
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Flooding
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Depletion
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DroughtHeat 

Stress
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Spatial 

Planning

Land Use 

Management

Landscape & 
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Planning

Adaptation Actions

Place-Based Climate Risk & Impacts

Water, Energy, 

Stormwater, Sanitation,

Solid Waste, Mobility & 

Transport

Other Property Filters

Type
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Strategy

Identify Protect Design Maintain
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Inland 

Flooding
Coastal 

Flooding

Surface 

Water 

Depletion

Increased 

Wind Speed

Groundwate

r Depletion

DroughtHeat 

Stress
Wildfire

Spatial 

Planning

Land Use 

Management

Landscape & 

Urban Design

Engineering 

Services

Environmental 

Planning

Adaptation Actions

Place-Based Climate Risk & Impacts

Water, Energy, 
Stormwater, 
Sanitation,

Solid Waste, Mobility 
& Transport

Other Property Filters

Type

No 

Regrets

Low 

Regrets

Strategy

Protect
Retrofit 

& New 

Build

A
d

a
p

ta
ti
o

n
 A

c
ti
o

n
 F

il
te

rs

Win-Win Identify Protect
Maintain



Spatial 

Planning

Land Use 

Management
Landscape & 

Urban Design
Engineering 

Services

Environmental 

Planning
Water, Energy, 

Stormwater, 
Sanitation,

Solid Waste, Mobility 
& Transport

Define the outer limit of urban 

expansion

Identify suitable areas for urban 

agriculture

Identify suitable future landfill, recovery 

sites and buffer zones

Determine coastal management lines

Identify suitable sites for infiltration of 

rainwater runoff

Identify open spaces within the urban 

edge

Identify critically vulnerable 

communities for relocation

Identify infrastructure for disaster 

response

Identify vulnerable existing 

infrastructure

Identify suitable sites for bulk 

infrastructure

Identify potential water sources as part 

of a decentralised water provision 

system

Determine ownership of land 

Identify critical biodiversity and 

ecological support areas

Identify areas requiring vegetated 

windbreaks

Identify vulnerable heritage and 

cultural sites

Identify key ecosystems to be 

rehabilitated and restored

Identify areas to be designated as fire 

breaks

Identify and protect climate refugia

Identify areas where vegetation 

coverage can be increased

Protect future landfill sites and 

buffer zone

Protect public open spaces from 

development

Provide multi-use public facilities

Protect viable agricultural land 

within the urban edge

Limit infrastructure development 

in high risk areas

Limit development on vulnerable 

slopes 

Protect downstream 

developments

Protect coastal dunes from 

development

Enforce reviewed coastal 

management lines

Protect vulnerable communities

Protect the outer limit of the 

urban area

Protect water sources and river 

systems

Protect heritage and cultural sites

Protect fire breaks

Protect healthy ecosystems

Protect critical biodiversity and 

ecological support areas

Mimic the natural landscape in 

layout planning
Protect existing 
infrastructure

Protect electricity networks

Protect road and public 
transport infrastructure

Protect water resources and 
water

Maintain electricity networks

Maintain 
telecommunications

Maintain water provision 

services

Maintain stormwater
systems

Maintain and rehabilitate 

wetlands

Maintain and rehabilitate dunes

Rehabilitate degraded 

ecosystems and maintain 

ecological infrastructure

Create and maintain firebreaks

Maintain fuel loads

Win-

Win
Identify Protect

Main-

tain



Spatial 

Planning

Land Use 

Management
Landscape & 

Urban Design
Engineering 

Services

Environmental 

Planning
Water, Energy, 

Stormwater, 
Sanitation,

Solid Waste, Mobility 
& Transport

Define the outer limit of urban 

expansion

Identify suitable areas for urban 

agriculture

Identify suitable future landfill, recovery 

sites and buffer zones

Determine coastal management lines

Identify suitable sites for infiltration of 

rainwater runoff

Identify open spaces within the urban 

edge

Identify critically vulnerable 

communities for relocation

Identify infrastructure for disaster 

response

Identify vulnerable existing 

infrastructure

Identify suitable sites for bulk 

infrastructure

Identify potential water sources as part 

of a decentralised water provision 

system

Determine ownership of land 

Identify critical biodiversity and 

ecological support areas

Identify areas requiring vegetated 

windbreaks

Identify vulnerable heritage and 

cultural sites

Identify key ecosystems to be 

rehabilitated and restored

Identify areas to be designated as fire 

breaks

Identify and protect climate refugia

Identify areas where vegetation 

coverage can be increased

Protect future landfill sites and 

buffer zone

Protect public open spaces from 

development

Provide multi-use public facilities

Protect viable agricultural land 

within the urban edge

Limit infrastructure development 

in high risk areas

Limit development on vulnerable 

slopes 

Protect downstream 

developments

Protect coastal dunes from 

development

Enforce reviewed coastal 

management lines

Protect vulnerable communities

Protect the outer limit of the 

urban area

Protect water sources and river 

systems

Protect heritage and cultural sites

Protect fire breaks

Protect healthy ecosystems

Protect critical biodiversity and 

ecological support areas

Mimic the natural landscape in 

layout planning Protect existing 
infrastructure

Protect electricity networks

Protect road and public 
transport infrastructure

Protect water resources and 
water

Maintain electricity networks

Maintain 
telecommunications

Maintain water provision 
services

Maintain stormwater
systems

Maintain and rehabilitate 

wetlands

Maintain and rehabilitate dunes

Rehabilitate degraded 

ecosystems and maintain 

ecological infrastructure

Create and maintain firebreaks

Maintain fuel loads

Win-

Win
Identify Protect

Main-

tain
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Spatial 

Planning

Description

Identify coastal management lines for coastal settlements at risk of rising

sea levels and coastal flooding. Coastal management lines are used as

planning tools for coastal retreat and define the amount of open space

between the shoreline and infrastructure (buildings, houses etc.).

Management lines allows room for the average high water mark to

naturally move inland by sea level rise throughout the economic lifetime

of the property. Demarcation of coastal management lines should be

informed by wave action, erosion, dune migration and the location of

existing developments. The historic erosion rates or extreme weather levels

need to be taken into account and should be specific to area

implemented. Once coastal management lines have been determined,

they need to be reviewed every five years. The coastal management

should be included in the SDF.

Goals

To provide information in support of protecting coastal public and private

property from risk, and protecting environmentally sensitive coastal areas

from development.

Benefits

Once coastal management lines are identified and subsequently

reviewed, every five years, it allows local government to better manage

their coastal areas, protect infrastructure, and ensure public safety. They

can also be used to complement other coastal adaptation options such

as dune rehabilitation and wetland restoration

Costs

Consultation services would be required to assess erosion rates and water

levels, and to model coastline evolution. If an area is classified as a no-

build zone, this could be problematic if the land has been privately

purchased or there are existing structures in the area.

Example

Western Cape Government Environmental Affairs and Development 

Planning. 2013. Coastal Set-back Lines for the West Coast District. Coastal 

Processes and Risk Modelling:

https://www.westerncape.gov.za/eadp/sites/eadp.westerncape.gov.za/f

iles/news/files/2013-07-26/west-coast-district-coastal-processes-and-risk-

modelling.pdf

Win-

Win
Identify

https://www.westerncape.gov.za/eadp/sites/eadp.westerncape.gov.za/files/news/files/2013-07-26/west-coast-district-coastal-processes-and-risk-modelling.pdf
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This involves the conservation and restoration of dunes by
supporting the reestablishment of stabilizing vegetation. Plant
species used for restoration should be native and adapted to the
harsh conditions present in dune environments. Soft physical
structures such as wooden fences or nets can be used to reduce
wind speed across the sand surface and increase sand deposition

to facilitate the establishment of a stable vegetation cover. Involve
the community through local awareness raising campaigns to assist
in protecting the dunes.

Goals
To prevent adjacent land, infrastructure and developments from

inundation

Benefits
• Beach nourishment can complement hard protection

measures such as seawalls and provide additional protection.
This will reduce maintenance cost of any hard protection

measures.
• Promote recreation and tourism through beach widening.
• Provide increased capacity for coping with coastal flooding.
• Natural dune systems are more aesthetically pleasing than

hard defence measures and structures.

Costs
Reduced maintenance costs of hard infrastructure. Low resource
option. Involves initial establishment (purchasing, planting and initial
care) costs. Dunes require more space than conventional, ‘hard’
engineering structures. This can be problematic when in highly
populated coastal areas, and conflicts of interest may arise,
especially if coastal sand dune restoration takes place in areas

primarily used for residential or tourism purposes.

Example
Management and rehabilitation plan for the Hout Bay Dunes 
(Cape Town): http://www.houtbayheritage.org.za/Hout-Bay-dune-
management-report-Vol-2-final.pdf

Win-

Win
Protect

Land Use 

Manage-

ment

http://www.houtbayheritage.org.za/Hout-Bay-dune-management-report-Vol-2-final.pdf


M
a

in
ta

in
 &

 r
e

h
a

b
il
it

a
te

 

d
u

n
e

s

Description
Natural sand dunes provide effective defence against coastal flooding, wave surges, and
erosion. They are, however, in decline due to developments and are at increased risk from
erosion caused by sea level rise and more energetic wave climates and storm surges. Dune
rehabilitation refers to the process of restoring /returning natural or artificial dunes that are
degraded by active interventions to match, as closely as possible, pre-disturbance
conditions and functions. Dune rehabilitation methods include building fences on the
seaward side of an existing dune to trap sand and help to stabilise bare sand surfaces,
planting vegetation to stabilise natural and artificial dunes, and construction of artificial
dunes. This action also includes measures of beach nourishment, which refers to the practice
of adding large quantities of sand or sediment to beaches to combat erosion and increase
beach width. It can also be referred to as beach recharge, beach fill, replenishment, re-
nourishment and beach feeding. Nourishment material should be compatible with the
existing natural (or native) beach material. A beach monitoring programme to evaluate
rehabilitation success and to determine when maintenance or re-nourishment should be
developed as part of this action.

Goals
Regular maintenance and rehabilitation of coastal dune systems will ensure the greatest
coastal protection benefits, including storm protection and decreased erosion, for both
infrastructure and settlements located along the coastal boundary.

Benefits
• Beach nourishment can complement hard protection measures such as seawalls and

provide additional protection. This will reduce maintenance cost of any hard
protection measures.

• Promote recreation and tourism through beach widening.
• Provide increased capacity for coping with coastal flooding.
• Natural dune systems are more aesthetically pleasing than hard defence measures

and structures.

Costs
Compared to the construction of hard measures such as seawalls the costs of rehabilitation
and maintenance are substantially lower. Costs include that of depositing the dredged
material onshore and then the cost of reshaping with bulldozers. Additional costs could
include dune grass or other plants, costs of fencing and notice boards, and costs of
transporting beach material. Costs would be higher where more complex operations are
required, detailed designs needed, and when more supervision or management is required
during planning and implementation. Costs of continued monitoring and periodic re-
nourishment to be done to maintain the effectiveness of the dune system need to be
considered.

Example
Management and rehabilitation plan for the Hout Bay Dunes (Cape Town): 
http://www.houtbayheritage.org.za/Hout-Bay-dune-management-report-Vol-2-final.pdf

Win-

Win
Protect

Environ-

mental 

Planning

Main-

tain

http://www.houtbayheritage.org.za/Hout-Bay-dune-management-report-Vol-2-final.pdf


Spatial 

Planning

Land Use 

Management
Landscape & 

Urban Design
Engineering 

Services

Environmental 

Planning
Water, Energy, 

Stormwater, 
Sanitation,

Solid Waste, Mobility 
& Transport

Define the outer limit of urban 

expansion

Identify suitable areas for urban 

agriculture

Identify suitable future landfill, recovery 

sites and buffer zones

Determine coastal management lines

Identify suitable sites for infiltration of 

rainwater runoff

Identify open spaces within the urban 

edge

Identify critically vulnerable 

communities for relocation

Identify infrastructure for disaster 

response

Identify vulnerable existing 

infrastructure

Identify suitable sites for bulk 

infrastructure

Identify potential water sources as part 

of a decentralised water provision 

system

Determine ownership of land 

Identify critical biodiversity and 

ecological support areas

Identify areas requiring vegetated 

windbreaks

Identify vulnerable heritage and 

cultural sites

Identify key ecosystems to be 

rehabilitated and restored

Identify areas to be designated as fire 

breaks

Identify and protect climate refugia

Identify areas where vegetation 

coverage can be increased

Protect future landfill sites and 

buffer zone

Protect public open spaces from 

development

Provide multi-use public facilities

Protect viable agricultural land 

within the urban edge

Limit infrastructure development 

in high risk areas

Limit development on vulnerable 

slopes 

Protect downstream 

developments

Protect coastal dunes from 

development

Enforce reviewed coastal 

management lines

Protect vulnerable communities

Protect the outer limit of the 

urban area

Protect water sources and river 

systems

Protect heritage and cultural sites

Protect fire breaks

Protect healthy ecosystems

Protect critical biodiversity and 

ecological support areas

Mimic the natural landscape in 

layout planning Protect existing 
infrastructure

Protect electricity networks

Protect road and public 
transport infrastructure

Protect water resources and 
water

Maintain electricity networks

Maintain 
telecommunications

Maintain water provision 
services

Maintain stormwater
systems

Maintain and rehabilitate 

wetlands

Maintain and rehabilitate dunes

Rehabilitate degraded 

ecosystems and maintain 

ecological infrastructure

Create and maintain firebreaks

Maintain fuel loads

Win-

Win
Identify Protect

Main-

tain
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Spatial 

Planning

Description
Firebreaks refer to areas where there is a gap in vegetation or other
flammable material that acts as a barrier to prevent fire from
spreading. Areas vulnerable to wildfire need to be identified and
subsequent areas to be prepared as firebreaks should be identified.
A fire-risk assessment should be used to inform an appropriate

layout for new developments adjacent to fire-prone vegetation. In
settlements firebreaks are most important for properties on the
urban wildlife interface to ensure that infrastructure is protected
from fires. The firebreaks should be included in the SDF.

Goals

To provide information in support of protecting public and private
property from fire risk. Firebreaks prevent the spread of wildfires and
reduce the risks to lives, livelihoods, property and infrastructure by
reducing the amount of flammable vegetation (fuel load).

Benefits
• Reduced risk of wildfires.
• Reduced expenditure on emergency response, post event

recovery.
• Possible decreased insurance premiums for landowners

• Supports DRM

Costs
Consultation services may be required to assess risk, but this is
generally a low cost action.

Example
Disaster management measures in the Jonkershoek region of 
Stellenbosch include Firebreaks between forestry in the forestry 
precinct and the natural and agricultural areas and Fynbos buffer 
between the forestry precinct and Jonkershoek Reserve:
https://www.stellenbosch.gov.za/documents/all-
categories/meetings/portfolio-committee-planning-and-economic-
development/2015-6/2414-agenda-planning-2015-03-31-part-1/file

Win-

Win
Identify

https://www.stellenbosch.gov.za/documents/all-categories/meetings/portfolio-committee-planning-and-economic-development/2015-6/2414-agenda-planning-2015-03-31-part-1/file
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Description
Identified firebreaks are important to reduce risk and exposure to
fire. Firebreaks as identified in the SDF should be protected through
the land use scheme by appropriately zoning, applying land use
and development restrictions, and monitoring the sites. Specific
controls and land use management need to be applied based on
the risk, exposure and current uses in the area.

Goals
To protect firebreaks from development encroachment and
incompatible neighbouring land uses.

Benefits
• Reduced risk of wildfires.
• Reduced expenditure on emergency response, post event

recovery.
• Possible decreased insurance premiums for landowners
• Supports DRM

Costs
This is a low cost action. Operational costs associated with
monitoring these areas to ensure that no informal or unplanned
development takes place in the identified firebreak areas, and that
the areas are adequately maintained.

Example
Disaster management measures in the Jonkershoek region of 
Stellenbosch include Firebreaks between forestry in the forestry 
precinct and the natural and agricultural areas and Fynbos buffer 
between the forestry precinct and Jonkershoek Reserve:
https://www.stellenbosch.gov.za/documents/all-
categories/meetings/portfolio-committee-planning-and-economic-
development/2015-6/2414-agenda-planning-2015-03-31-part-1/file

Win-

Win
Protect

Land Use 

Manage-

ment

Main-

tain

https://www.stellenbosch.gov.za/documents/all-categories/meetings/portfolio-committee-planning-and-economic-development/2015-6/2414-agenda-planning-2015-03-31-part-1/file
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Description
According to the National Veld and Forest Fire Act (Section 12) a firebreak refers to an area
enough and long enough to have a reasonable chance of preventing a Wild Fire from
spreading, will not cause soil erosion, and is reasonably free of inflammable material
capable of carrying a Wild Fire across it. Firebreaks can be prepared in a number of ways
including for example, by grading, ploughing, disking, hoeing or burning. Preparing
firebreaks must adhere to the guidelines of the National Veld and Forest Fire Act. For new
developments firebreaks need to be included in the design to ensure that effective disaster
risk reduction measures are in place. For existing infrastructure and developments defensible
buffers need to be created and maintained by minimizing fuel loads close to infrastructure
30 meters in level areas and 60 meter on slopes, even greater in valleys. For public open

space and gardens defensible space needs to be created and maintained by pruning and
thinning vegetation, using less flammable vegetation, and ensuring that shrubs and trees are
at least 10m from buildings. The Conservation of Agricultural Resources Act and the National
Environmental Management Act state that all firebreaks need to be positioned and
prepared in such a way as to cause the least disturbance to soil and biodiversity and that
protected plants should be avoided or transplanted.

Goals
Firebreaks prevent the spread of wildfires and reduce the risks to lives, livelihoods, property

and infrastructure by reducing the amount of flammable vegetation.

Benefits
• Reduced risk of wildfires.
• Reduced expenditure on emergency response, post event recovery.
• Possible decreased insurance premiums for landowners
• Supports DRM
• Sustainable job creation

Costs
The costs associated with preparing a firebreak depends on the methods followed, size of
firebreak as well as the topography, and type of vegetation within which the firebreak is to
be constructed. Burning of firebreaks can be cost effective whereas herbicide application
could be much more expensive and can have negative impacts on the environment
through the local elimination of indigenous vegetation. If the topography allows it, ploughing
and grading can be especially cost effective as one operator can prepare many kilometres
of firebreak rapidly. Ploughing and grading however do disturb the soil. Minor negative
impacts include loss of privacy (e.g. loss of screening vegetation, loss of garden features),
greater exposure to wind, and loss of habitat and topsoil.

Example
Disaster management measures in the Jonkershoek region of Stellenbosch:
https://www.stellenbosch.gov.za/documents/all-categories/meetings/portfolio-committee-
planning-and-economic-development/2015-6/2414-agenda-planning-2015-03-31-part-1/file
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https://www.stellenbosch.gov.za/documents/all-categories/meetings/portfolio-committee-planning-and-economic-development/2015-6/2414-agenda-planning-2015-03-31-part-1/file


Adaptation actions

• It is highly unlikely that any single action on its own will suffice to 
deal with the impact (with the exception of a barrier for rising water). 

• Actions need to be combined in a unique way based on specific 
local conditions including physical location, population size, growth 
and income, economic factors and the capacity of the municipality.

• It would be more appropriate to implement a basket of measures 
that will mitigate long term effects as well as some short term 
adaptation impact. 

• It is important to consider that when exposed to any risk, any and all 
infrastructure that is of sub-standard or poorly maintained is more 
likely to fail than well maintained infrastructure.

• Much of what is proposed is simply good planning practice, but 
essential to mitigate the impacts of climate change.
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Conclusion

• Evidence shows that extreme weather events are becoming more 
frequent and intense with climate change expected to amplify these 
trends, particularly floods, droughts, wildfires and storm surges.

• More frequent and intense events combined with a growing and 
urbanising population, increasing value in urban and built 
infrastructure, poor land use practices, and an increasingly number 
of people residing in informal settlements and high risk areas are 
likely to exacerbate the vulnerability of communities to climate-
related events and the overall levels of disaster risk (UNISDR, 
2015). 



Conclusion

• High exposure and vulnerability will transform even small-scale 
(slow-onset) events into disasters for some affected communities. 
Furthermore, recurrent small or medium-scale events affecting the 
same communities may have cumulative effects.

• Given these risks, there is a great need for proactive investment in 
disaster risk reduction/management activities in South African urban 
settlements in order to cope with increasing extreme events in 
future. 

• Building awareness, preparedness, and resilience to extreme 
weather events, while adapting to incremental climate change, is 
essential and needs to be a priority area for planning in South Africa 
to reduce future climate and disaster risk. 



Conclusion

• The National Climate Change Response White Paper identifies local 
government as a critical role-player that can build climate resilience 
through “planning human settlements and urban development; the 
provision of municipal infrastructure and services; water and energy 
demand management; and local disaster response, amongst 
others”. 

• The White Paper argues, that to achieve this, local government 
should integrate climate change into their Integrated Development 
Plans and other budgeting and planning instruments.

• The Green Book aims to facilitate the mainstreaming of climate 
change adaptation into local government planning instruments such 
as Integrated Development Plans and Spatial Development 
Frameworks.
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