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Introduction

• Recent increases in the magnitude, frequency and duration of flood 

events have increased awareness of the need for improved flood 

risk management worldwide.

• Like many other countries, South Africa has a history of floods 

ranging from minor, local events through to national disasters.

• These flood events have the potential to cause fatalities, 

displacement, property and infrastructure damage, agricultural loss 

and damage to the environment.



Proactive flood management

• To minimize the risks posed by extreme flooding, proactive or 

reactive measures can be put in place.

• Proactive measures are actions that, if implemented, will improve 

the capacity of river systems to absorb disturbances while 

minimizing threats to the environment and human populations.  

• Reactive measures involve responding to problems as they are 

generated by repairing damage or by mitigating ongoing impacts.  

• The ideal is to be able to anticipate change and adapt flood 

management to those changing circumstances, whilst having 

disaster relief, flood control infrastructure and evacuation plans in 

place.



Flood risk

• Flood risk, like many other risks, can be disaggregated into 2 main 

components :

– Flood hazard which focuses on the nature of the flood events 

and includes the likelihood and the severity of flood events.

– Flood vulnerability which focuses on the effects of flood events 

on people, their livelihoods and infrastructure, and the resources 

available for them to recover from the flood.
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Estimating flood hazard

• There is no single approach or dataset that is recommended as the 

best for estimates of flood magnitudes and frequencies in South 

Africa. 

• The methods for doing flood hazard assessments can be broadly 

divided into two categories – those based on analyses of observed 

or modelled floods and those based on observed or statistically 

predicted rainfall events.

• A disadvantage of these approaches is that they focus mainly on the 

rainfall while largely ignoring catchment behaviour, a limitation which 

becomes more important as catchment heterogeneity increases. 
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Approach

• We have used the SCIMAP model to analyse the hydrological 

responsiveness and connectivity of catchments and calculate a 

Flood Hazard Index (FHI).

• This model uses selected climatic and environmental characteristics 

to generate a relative FHI at a national scale.

• This model is not able to accommodate large catchments so the 

modelling was done on sets of sub-catchments which were then 

combined to produce a national map.
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SCIMAP Modelling framework



8

Hydrological characteristics:  Rainfall events
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Hydrological characteristics: Stormflow
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Flood hazard index for SA
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Flood hazard: Catchment U
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Climate impacts near-future (2021-2050) and 

current (1961-1990) 
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Climate impacts: Far future (2070-2099)and 

current (1961-1990) 
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Impact on settlements

Flood hazard index 
classes

Low <0.06

Medium 0.06-
0.08

High >0.08

Extreme rainfall 
classes

Low <1

Medium 1-1.05

High >1.05

Flood 
hazard 
index

Extreme rainfall

No 
increase

Low High

High Medium High Extreme

Medium Low Medium High

Low Low Low Medium
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Settlements at risk of increased floods
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Settlements at risk

Projections suggest that investment is 
needed to mitigate and adapt to changing  
flood risk.

Investment in restoring ecological 
infrastructure, upgrading built infrastructure 
in combination with green infrastructure 
(e.g. water sensitive urban design).

Ensuring that settlements and infrastructure 
are moved from high flood risk areas.
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Conclusion

• This is only an initial assessment aimed at providing an overview of the 

relative flood hazards and risks for a wide range of settlements across the 

country. 

• It needs to be supplemented with a more detailed Local Authority and 

settlement level assessment of the hazards and risk incorporating local 

knowledge and consultation with the affected communities. 

• Local authorities which have settlements that are exposed to flood risks 

should initiate and conduct such assessments in a participatory and 

consultative fashion. 

• The most effective way of reducing the flood risk is to recognise the fact that 

floods occur, that their severity is likely to increase, and that being 

adequately prepared is the best protective measure that can be taken.



Thank you 


