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Introduction
• Southern Africa region is extremely vulnerable to the impacts of 

climate change. 
• Climate change pose negative impacts on water resources and 

development.
• Evidence show a record increase in natural disasters and extreme 

weather events.
• Changes in climate and increased variability brings significant 

implications to different water-linked sectors.
• Therefore, these sectors have a significant role to play in improving 

the adaptive capacity and increasing the resilience to climate 
change. 
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Projected Climate Changes for South Africa



South Africa: Current Climate Change Impacts

• Floods: including flash flooding, which, compounded by inadequate 
sanitation, may increase the spread of waterborne disease 

• Erratic rainfall: no rainfall when expected and leading to water scarcity
• Higher temperatures for longer periods: increased evaporation and 

water use; increased chance of wildfires 
• Drought: and corresponding over abstraction, which can exacerbate 

saline intrusion in aquifers
• Ecosystem disruption: loss of biodiversity 
• Sea level rise: loss of lives, infrastructure damage

Courtesy of Emanti Management, WRC Report



A methodology developed with the WRC to help municipalities and water utilities 
to access & interpret climate change data/information and draw conclusions

South Africa: Current Climate Change Impacts

Courtesy of Emanti Management, WRC Report



Sectoral vulnerability to climate change
System/

Conditions
Changes

Water already fully allocated; reductions in availability, 
increased frequency of extremes

Agriculture Food security, most scenarios suggest adverse impacts in 
the agricultural and forestry sectors,  with emphasis to
small-scale farmers, 

Human health strong interactions with environmental quality and 
current disease burden

Extreme events weather-related impacts are already exacerbated by poor 
land management 

Natural 
resources 

degradation trends likely worsen without addressing 
sustainable management  issues; opportunities for 
increasing resilience of rural and urban communities

Human 
settlements and 
livelihoods

emerging understanding suggests significant and adverse 
impacts

Source: DFFE



Future Projected Changes in Temperature

CCAM-CABLE projected changes in annual mean temperature (°C) under RCP 
8.5 for the period 2046-2065 relative to 1961-1990

CCAM-CABLE projected changes in annual mean temperature (°C) 
under RCP 8.5 for the period 2070-2099 relative to 1961-1990.

• Drastic increases in 
temperature are 
projected for South 
Africa (Heat Waves). 

• Rising temperatures are 
projected to have a 
range of negative 
impacts on southern 
Africa, including 
reductions in crop yield 
and livestock 
production.

• These will directly 
impact on water 
security through 
inducing enhanced 
evaporation and land-
use change. 

Engelbrecht et al., 2020, WRC Report



Future Projected Changes in Rainfall

CCAM-CABLE projected changes in annual rainfall (mm) under RCP 8.5 for the 
period 2046-2065 relative to 1961-1990.

CCAM-CABLE projected changes in annual rainfall (mm) under RCP 8.5 for 
the period 2070-2099 relative to 1961-1990.

• Substantial rainfall decreases 
over the eastern escarpment of 
South Africa, including Lesotho 
by the end of the century. 

• Unprecedented dry years may 
occur as early as the period 
2016-2035, and by the mid-
future period of 2046-2065 
multi-year droughts may be 
frequently occurring over 
eastern South Africa. 

• This will seriously compromise 
South Africa’s water security, 
including that of Gauteng, and 
may significantly hamper future 
industrial development in the 
country. 

• Rainfall increases are projected 
over much of Mozambique, a 
signal of change that is likely the 
result of more landfalling tropical 
cyclones. 

• Some of the downscalings are 
indicative of this pattern of 
change extending southwards 
into north eastern South Africa. 

Engelbrecht et al., 2020, WRC Report



Major Drought Patterns over Southern Africa (observed)

Abiodun et al., 2017, WRC Report



Major Drought Patterns over Southern Africa (Frequency and Trends)

Abiodun et al., 2017, WRC Report



Future projections of drought intensity over Southern Africa 
under RCP4.5 and RCP8.5 scenarios

Abiodun et al., 2017, WRC Report



Positioning for Practical Sectoral Response
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Strategic Positioning: Informing Adaptive Response

• Protect SWAs.
• Build Adaptive Capacity.
• Local Scale Adaptation.
• Factor in Risk Reduction 

and Response to 
Extremes.

• Building Resilience 
(DDM)

Multitiered Approach: SWA 
level, Regional and Local Scale 

Response



Management Framework and Implementation 
Guidelines

• Aimed at different spheres and parts 
of government

• National, provincial, local
• Policy makers
• Planners

• Summary of:
• Why SWSAs are important
• Impacts of human activities
• How to incorporate SWSAs into planning 

(SDFs) & land management

 Facilitate and support informed and 
proactive land management, land-
use and development planning in 
these nationally important and 
critical areas.

 Primary principle = protect the 
quantity and quality of the water 
produced by maintaining or 
improving the condition of the 
SWSAs

Aim of guidelines:



Risk Mapping for 
the Health Sector

Botai et al., 2022



Advocate Adaptive Infrastructural Response to Floods…

Twumasi et al., 2017



Land uses: Risk and Vulnerability Mapping
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• Differentiated land use.

• Classified biomes

• Sensitive ecosystems



Degradation Assessment
• Land use impacts on 

ecosystems: climate risks.

• Degradation identified before 
reaching severe stages.

Landsat ETM Bare Soil Index

100
TM2TM7
TM2TM7

BSI
+

−
=



Wetlands

Resultant map for Hogsback predicted from the Sentinel-2A image: (A) wetland vs upland and (B) vegetation communities. BA = Bare soil; CA 
= Carex spp; CR = cropland; ET = Eragrostis spp and Themeda spp; FS = Ficinia spp.; MM = Merxmuellera macowanii; MS = mountain slope; OW = open water; PA 

= Phragmites australis; PL = plantations; PLF = plantations felled; RS = Rubus spp.; SE = Sedge dominant. 
Van Deventer et al., 2020, eds, WRC Project 2545



Estuaries

Change detection and improving mapping accuracy
Cho et al., 2016, eds, WRC Project 2268

  Broad landscape types: 
  

Land cover class (LC)  Fragmente
d 
landscape 
(ha) 

Intact 
forest 
(ha) 

Swamp 
wetland 
(ha) 

Total area 
(ha) 

% of LC 
class: 

Natural forest 1 821 4 430 1 305 7 555 41.7 
Grassland/subsistence 
farms 

1 243 5 366 1 615 8.9 

Wetland grasslands 2 211 94 2 352 4 657 25.7 
Degraded forest 867 18 310 1 195 6.6 
Eucalyptus farms 195 18 0 214 1.2 
Sugarcane farms 683 19 678 1 380 7.6 
Bare soil and settlements 1 150 38 294 1 481 8.2 
Total area (ha) 8 169 4 623 5 305 18 097   
% of landscape type 45 26 29 

  

 



Opportunity Analysis for Dry and Wet Seasons



Concluding Remarks
• Climate will always play a significant role in 

development.
• Changes and shifts in climate have a bearing on 

sectoral development. 
• Proactive planning is a prerequisite for risk reduction 

and operational response.
• Research plays a crucial role in informed decision 

making.
• The time to adapt and mitigate impacts is now as it will not         

be affordable in the future.
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THANK YOU

Dr Brilliant Mareme Petja brilliantp@wrc.org.za
www.wrc.org.za

mailto:Mamohlodingt@wrc.org.za
http://www.wrc.org.za/
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