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ÅSouth Africa is located at the southern tip of the African continent ɀ
ÆÒÏÍ άάȍ3 ÔÏ έήȟίȍ3 Ȣ

ÅIt is an extensive country, occupying 1,22 million  square km with a  
population of about  49 million souls.

ÅHas common borers with six countries ɀNamibia, Botswana, 
Zimbabwe, Mozambique, Swaziland and Lesotho.

ÅLand of contrasts. 



ÅTwo main risks associated with rainfall and consequential runoff are:
-Too little water ɀdroughts
-Too much water ɀfloods

ÅConsequences of either type of event is usually very serious to 
disastrous.

ÅRainfall is a stochastic natural phenomenon, highly variable.

ÅMost important to fully understand the probability of drought and 
flood events occurring in order to devise and successfully implement 
mitigation measures.



ÅMean annual rainfall is 497 mm (world average 860 mm)

ÅMean annual runoff (MAR) is 53500 million m3

ÅCharacterisedby very uneven distribution of rainfall and runoff across 
the country.





ÅMitigation of droughts

-Demand side
-Supply side

ÅWater demand management options

-Pricing structure: policy, political will, ability to pay
-Physical limitations on supply capacity
-Periodic restrictions on supplies

ÅSupply side options

-Create storage to capture high flows for use in drought periods
-More water from points of plenty to points of shortage



Å19 Water Management Areas ɀSound platform for catchment 
management 

ÅReconciliation strategies

ÅWater resource development and management strategies

ÅSophisticated modeling techniques
-Rainfall/runoff model, monthly time -steps, powerful for extending 
recorded stream flow record to length of rainfall records
-Fill in missing data using statistical algorithms 
-Test for consistency and stationarity
-Probabilistic module for generating very many simulated runoff records 
of very long duration
-River system model for estimating water availability from any 
configuration of storage and abstractions





ÅTypical system model

ÅAccommodates  range of securities of supply for different user sectors 
-Strategic egpower stations
-Ecological reserve ɀenvironment water requirements
-Primary use ɀdomestic purposes
-Industrial users 
-Irrigation 

ÅEconomic penalties for shortages in supply

ÅUsed for development planning and operating rules





Inter -basin Transfers ɀexample

Economic heartland in Gauteng ɀ2000m above sea level, no rivers 
nearby, 600km from nearest coast

Source of major rivers draining north, south and west

Supplied from dolomitic groundwater (1908), Vaal River (1936), Komati 
River (1965), Thukela River (1975), Orange River (Lesotho Highlands 
Project (2003)

High pumping heads (500m+) opportunity for pumped storage 
hydropower generation







Operating rules derived from planning model

Basis of forecast of  timing of next augmentation

Tool for tracking system behaviour




