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Abstract
Daily rainfall over the Gauteng Province, South Africa, was analysed for the summer months of October to March using
32-yr (1977 to 2009) daily rainfall data from about 70 South African Weather Service stations. The monthly and seasonal
variation of heavy rainfall occurrences was also analysed. Three 24-h heavy rainfall classes are defined considering the
area-average rainfall. A significant rainfall event is defined when the average rainfall exceeds 10 mm, a heavy rainfall event
when the average rainfall exceeds 15 mm and a very heavy rainfall event when the average rainfall exceeds 25 mm. January
months have the highest monthly average rainfall as well as the highest number of heavy and very heavy rainfall days. The
month with the second-highest number of heavy and very heavy rainfall days is February followed by March and October.
December has the second-highest monthly average rainfall and the most days with rain. However, it is also the month with
the lowest number of heavy and very heavy rainfall days. The highest 24-h rainfall recorded at a single station during the
32-yr period was 300 mm in December 2006. However, rainfall exceeding 115 mm at a single rainfall station in the Gauteng
Province is very rare and does not occur every year. January months receive these events more than any other month but this
only transpires in approximately a third of years. The central and north-western parts of the Province experience the most
events where the rainfall at a single station surpasses 75 and 115 mm. With regard to seasonal rainfall, the 1995/96 summer
rainfall season had the highest seasonal rainfall during this 32-yr period followed by the 1999/2000 season. The 1995/96
season had above normal rainfall in both early and late summer but the 1999/2000 season was dry in early summer and very
wet in late summer. Significantly high seasonal rainfall is associated with above-normal rainfall in late summer.
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Introduction
Rainfall resulting in flooding occurs from time to time over
the Gauteng Province. The heavy rainfall events may take
place over most of the province and last for days, resulting in
widespread flooding and disruption of infrastructure and even
loss of life. Examples of such events took place during January
and February 1996 (De Coning et al., 1998) and February 2000
(Dyson and Van Heerden, 2001). However, heavy rainfall may
also occur in isolated areas over the Gauteng Province from so
called mesoscale weather systems, resulting in flash flooding.
In these instances the heavy rainfall may be of a short duration
(but intense) and is often associated with strong winds and hail
(Viviers and Chapman, 2008; Ngubo et al., 2008).
Gauteng Province (hereafter Gauteng) is situated on the
interior plateau of South Africa and receives most of its rainfall in summer. The annual average rainfall in Gauteng varies
between just over 700 mm on the Witwatersrand (approximately 1 700 m a. m. s. l.) and just over 600 mm north of the
Magaliesberg (approximately 1 100 m a. m. s. l.) (SAWS,1998).
Most of Gauteng falls into the climate region: Moist Highveld
Grassland, and is relatively cool with average annual maximum
temperatures of about 22°C in the south but increasing to 25°C
in the north. There are about 100 d with rain in Johannesburg
and 85 in Pretoria (Kruger, 2004). The extreme northern parts
of Gauteng fall into the Central Bushveld climate region.
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According to Kruger (2004) the maximum rainfall over
Gauteng occurs during the December and January months.
Gauteng is responsible for over a third of South Africa’s
Gross Domestic Product (GDP) and a tenth of Africa’s GDP.
Geographically, Gauteng is the smallest province in South
Africa, covering approximately 16 500 km 2, but nearly 20%
(9.6 m.) of South Africa’s population reside in Gauteng. It is
estimated that Gauteng will be home to 14.6 m. people by
2015. There were 405 informal settlements in Gauteng in 2006
(Gauteng Department of Housing, 2006); the overcrowding
in these settlements has reached extreme proportions with as
many as 24 people sharing a living space of approximately
40 m 2 (Beavon, 2004). The vacant land on the river banks in
the informal settlements has also become populated by shacks
and these communities are especially vulnerable to flash flooding. This study focuses on Gauteng due to its importance to the
economy of South Africa and its high population density, but
also due to the availability of observed meteorological data in
the province. In addition it is also one of the regions for which
weather forecasts are issued on a daily basis.
In an attempt to understand more about the characteristics
of heavy rainfall over Gauteng, observed daily rainfall data
were analysed for the summer months (October-March) for a
period of 32 years. In this paper early summer refers to October
to December and late summer to January to March. The rainfall at individual stations is investigated, but the emphasis is
on the areal average rainfall over Gauteng. One of the forecasting challenges for Gauteng is that the type of weather system
responsible for precipitation, and indeed heavy rainfall, differs
considerably from early to late summer. During early summer the atmosphere has a distinct extra-tropical nature when
weather systems such as cut-off lows are frequent (Singleton
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