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Abstract
This paper reviews the progress made in the assessment of water resources in South Africa over the past 60 years by
examining 5 major studies that were undertaken in this period. These studies illustrate how the exponential growth in
computer power and the concomitant development of highly sophisticated tools have changed the manner in which our
water resources have been appraised, allowing us to deal with more and more complex issues, including: water quality,
surface water/groundwater interaction and the reduction in runoff due to afforestation and alien vegetation. However, the
main concern today is the serious decline in hydrological monitoring in recent times. It is imperative that this decline be
addressed, especially if we are to deal effectively with problems related to climate cycles and climate change, together with
the deterioration in water quality.
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Introduction
Water is arguably South Africa’s most precious natural resource.
The climate of South Africa is semi-arid with an average annual
rainfall of 465 mm, compared to the world average of 860 mm.
The total mean annual runoff (MAR) of South Africa (including
Lesotho and Swaziland) is about 50 x 109 m3 – only 50% of the
mean flow of the Zambezi River and a mere 3% of that of the
Congo River. A means of evaluating our meagre water resources
is essential to planners and designers of water supply schemes
and those responsible for their operation.
The first comprehensive assessment of South Africa’s water
resources was undertaken by Midgley (1952) in the 1950s – at
around about the time that modern hydrology took off, aided by
the development of the digital computer. Since then there have
been 4 major studies. Each study has faced new challenges, but
has also benefitted from the ongoing developments in computing and the availability of new tools. Where we stand today is
a consequence of what has been done before – a prime example
of the ‘weight of history’. Accordingly, this paper presents
summaries of the studies that have led us to where we are
today. As was the case for each of the past studies, we now face
new challenges. The decline in the monitoring of rainfall and
streamflow, coupled with the growing impact on rivers of land
use, much of it poorly documented, are just two of the problems
that face us today.

Review of previous studies
Five major studies undertaken over the past six decades are
discussed briefly in this section. The studies are compared
from the point of view of available data, techniques applied and
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results achieved. Particular emphasis is given to the evolution
of the computer as an analysis tool over the decades.
The 1952 study
This study by Midgley (1952) was undertaken prior to the
advent of the computer age in South Africa. All calculations
were done manually or with the aid of adding machine or slide
rule. Graphical techniques were widely employed. Of the 400
or so flow records available at the time only about half were
suitable and only 30 records were available for periods longer
than 30 years. Missing annual flows were filled in by simple
graphical correlations between flow and so-called district rainfall. Long-term MAR was derived from the mean of the measured and infilled annual flows. MAR (expressed in mm) was
plotted on log-log paper against catchment MAP (mean annual
precipitation) to derive MAP-MAR relationships for un-gauged
catchments.
Relationships between reservoir storage and yield were
derived with the mass curve or Rippl (1882) diagram. This gave
the yield sustainable over the record period – analogous to what
we now call the historical firm yield. The storage-yield curves
were rendered dimensionless by dividing by MAR and were
sorted into groups displaying similarities and mean curves
were derived for each group, which represented a ‘climatological zone’.
The 1952 survey also provided useful information on
perennial rivers, monthly flow duration curves for each zone, a
sediment map and a reliability map.
The 1969 study
This study by Midgley and Pitman (1969), was done with the
benefit of a main-frame computer (single user), although it was
not nearly as powerful as today’s personal computers (PCs).
The standard means of communication with the computer was
via punch card.
The first step in this study was to take the catchment
subdivision system (primary, secondary and tertiary) of the
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