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Abstract
Detailed knowledge of rainfall regime is an important prerequisite for agricultural planning. Despite the importance of
rain-fed agriculture to food security in the semi-arid regions of South Africa, studies to understand the spatial and temporal
variability of rainfall are not widely documented. Twenty-three years (1983 to 2005) of rainfall data were analysed in order
to study the basic statistical rainfall characteristics at the University of Venda ecotope. Annual and monthly rainfall was fitted to theoretical probability distributions. The Anderson-Darling goodness-of-fit test was used to evaluate best fit models.
Probability of receiving annual and monthly rainfall was predicted using the appropriate probability distribution functions.
The chance of experiencing dry spells of different durations was determined. Cumulative frequency analysis of daily rainfall amounts and depths was characterized. It was found that the distribution of daily rainfall was highly skewed with high
frequency of occurrence of low-rainfall events. The distribution of daily rainfall depths was also highly skewed,
a comparatively small proportion of rainy days supplying a high proportion of the rainfall.
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Introduction
Climate plays an important role in biomass production.
Extreme climatic conditions and high inter-annual/ seasonal
variability of climatic parameters could adversely affect productivity (Li et al., 2006) because rainfall governs the crop
yields and determines the choice of the crops that can be
grown. The pattern and amount of rainfall are among the most
important factors that affect agricultural systems. The analysis
of rainfall records for long periods provides information about
rainfall patterns and variability (Lazaro et al., 2001).
Drought mitigation can be planned by understanding daily
rainfall behaviour (Aghajani, 2007). Dry spell analysis assists
in estimating the probability of intra-season drought and
management practices can be adjusted accordingly (Tesfaye
and Walker, 2004; Kumar and Rao, 2005). It is of importance
to know how long a wet spell is likely to persist, and what the
probabilities are of experiencing dry spells of various durations at critical times during the growing season (Dennet, 1987;
Sivakumar, 1992).
Probability distributions are widely used in understanding
the rainfall pattern and computation of probabilities (Abdullah
and Al-Mazroui, 1998) and it is believed that events follow
particular types of distributions (Tilahun, 2006). The normal
distribution is one of the most important and widely used in
rainfall analysis (Kwaku and Duke, 2007). Despite the wide
applicability of the normal distribution there remain many
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instances when observed distributions are neither normal nor
symmetrical. It has been observed that rainfall is not necessarily normally distributed (Stephens, 1974) except in wet regions
(Edwards et al., 1983). Jackson (1977) has emphasized that
annual rainfall distributions are markedly skew in semi-arid
areas and the assumption of normal frequency distribution for
such areas is inappropriate. Research elsewhere has shown
that rainfall can also be described by other distributions, e.g.
Gamma distribution (Abdullah and Al-Mazroui, 1998; Aksoy,
2000; Garcia et al., 2007), the log-Pearson Type III distribution
(Chin-Yu Lee, 2005), and the Weibull and Gumbel distributions
(Tilahun, 2006).
One of the reasons for low crop production in semiarid areas is marginal and erratic rainfall, exacerbated by
high runoff and evaporation losses. The in-field rainwaterharvesting technique as proposed by Hensley (2000) has
been shown to improve the yield of maize and sunflower on
some benchmark ecotopes in South Africa. There has been
increasing interest recently in South Africa of making crop
production less risky and sustainable in semi-arid ecotopes
through in-field rainwater harvesting (Botha et al., 2003).
The ecotope at the University of Venda in Thohoyandou is
one of the areas where such studies have not been carried
out. An ecotope is defined as a homogeneous piece of land
with a unique combination of climate, topographic and soil
characteristics (Hensley et al. 2000). In order to understand
the feasibility of establishing a water-harvesting system,
rainfall analysis and the identification of prevailing rainfall
patterns is required (Dennet, 1987; Rappold, 2005). The
main objective of this paper was to analyse the 1983 to 2005
rainfall records from the weather station in Thohoyandou
(Limpopo Province, South Africa) as a basis for future
studies on sustainability of crop production in general and
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