Flow-gauging structures in South African rivers
Part 1: An overview
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Abstract
Accurate hydrological information is of paramount importance in a dry country such as South Africa. Flow measurements in
rivers are complicated by the high variability of flows as well as by sediment and debris loads. It has been found necessary to
modify and even substitute certain internationally accepted gauging structure designs to overcome local practical problems
and improve accuracies.
This, Part 1 of a paper in 2 parts, concentrates on the attributes of different types of gauging structures and the information provided on the different structures will assist the reader with the selection of an appropriate structure. The historical
development of the gauging structure network in South African rivers is briefly discussed. Gauging structures used in South
African rivers and basic design criteria for the preferred structures at this stage, based on past experience, are discussed:
• Crump weirs
• Sharp-crested weirs
• Sluicing flumes.
This paper reflects the lessons that have been learnt by DWAF and other South African organisations and should be of value
to others who have to perform flow measurements under similar climatic conditions. Factors that may adversely impact on
gauging accuracy are also pointed out in the conclusion. Part 2 of the paper contains information on the calibration theory
and techniques to rate the preferred gauging structures.
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Introduction
Accurate hydrological information is of paramount importance,
particularly in a dry country such as the Republic of South
Africa. Flow measurements in South African rivers are often
not only complicated by the high variability of water discharges,
but also by heavy sediment and debris loads. In order to cope
with these problems, it has been found necessary to modify and
even substitute certain standard gauging station designs.
The gathering of hydrological data in South Africa is the
responsibility of the Directorate of Hydrological Services in the
Department of Water Affairs and Forestry (DWAF).
A flow-gauging station may be defined as follows:
’A gauging station is a site on a river which has been
selected, equipped and operated to provide the basic
data from which systematic records of water level
(stage) and discharge may be derived. Essentially it
consists of a natural or artificial river cross-section
where a continuous record of stage can be obtained and
where a relation between stage and discharge can be
determined.’ (Lambie, 1978).
From this definition it is obvious that two actions are required
to measure discharge; the gauging of stage and the translation
of stage into discharge. Various methods are used by DWAF
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to convert stage records into discharge or flow-rating records.
Direct measurement techniques include the use of flow-gauging
weirs and velocity-area methods, whilst indirect measurements
are used mainly to derive peak discharges from peak observed
flood levels after flood events. By combining the two methods,
a discharge rating curve with a wide range can be produced at a
point of interest.

The development of flow gauging in South
Africa – Historical overview
The present network of flow-gauging stations in South Africa
has grown from isolated observations of water levels (stage) on
an ad hoc basis to an extensive network of stations across the
country. Standardised gauging stations to suit local conditions
have been developed which include purposely-designed gauging
structures, such as compound weirs with overflow crests at different levels.
The first long-term daily stage measurements in the country were started in 1865 by the Port Elizabeth Town Council on
the Van Stadens River. During July 1885 the Kimberley Water
Works Company started with daily stage measurements at their
pumping station on the Vaal River at Riverton (Hurley, 1905).
According to available records in DWAF, the only other gauging
station operational earlier than 1900 was established in 1898 on
the Breede River near Robertson (Muller, 1977).
The first gauging structures constructed specifically to
measure flow in South African rivers were completed in 1904
in the then Transvaal Province (Menné, 1960). New structures
were constructed until 1916 when a lack of funds, due to the First
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