Are rainfall intensities changing, could climate change be
blamed and what could be the impact for hydrologists?
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Abstract
The climate of the world varies from one decade to another, and a changing climate is natural and expected. The rapid human
industrial development experienced since the early 1800s, may well have caused variations that exceed natural cyclic changes.
Climate change can be defined as the natural cycle through which the earth and its atmosphere are going to accommodate the
change in the amount of energy received from the sun.
Amongst other duties, engineering hydrologists are responsible for the determination of peak stormwater discharges
to be able to size conduits to safely convey this water for given recurrence interval events. All hydrological predictions are
indirectly or directly based on historical data. Empirical formulas and deterministic methods were developed and calibrated
from known historical data. Statistical predictions are directly based on actual data. The question that arises is whether the
historical data would still provide an accurate basis from which possible future events can be predicted?
Detailed analyses of 42 years of useable rainfall data at the Molteno rainfall station in the Western Cape at the foot of
Table Mountain were carried out to address this question. The finding indicates that tendencies beyond the variation expected
from natural climatic cycles have already been recorded at the Molteno rainfall station. This phenomenon could be as a result
of the enhanced greenhouse effect. Notwithstanding the localised nature of this study, the study points to changing rainfall
trends that have already been experienced, and the trend of these changes underlines the prediction that less, but more intense
rainfall could be expected in the Western Cape.
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Introduction
The climate of the world varies from one decade to another, and
a changing climate is natural and expected. However, there is
a concern that the unprecedented human industrial development activities of the past two centuries have caused changes
over and above natural variation (Benhin, 2006). According
to South Africa’s National Climate Change Response Strategy,
approved by Cabinet in September 2004, there is now more confidence than ever before that global climate change is a threat
to sustainable development, especially in developing countries
(Holtzhausen, 2006).
Climate change is the natural cycle through which the earth
and its atmosphere are going to accommodate the change in the
amount of energy received from the sun (SAWS, 2005). The
climate goes through warm and cold periods, taking hundreds of
years to complete one cycle. Changes in temperature also influence the rainfall, but the biosphere is able to adapt to a changing
climate if these changes take place over many centuries. There
is, however, a concern that human intervention could currently
cause the climate to change too fast. Plants and animals may
not be able to adapt as quickly to this ‘rapidly’ changing climate
as humans can, and therefore the whole ecosystem could be in
danger (SAWS, 2005).
Climate change research is both complex and uncertain.
This is because climate itself is the result of complex interactions between the earth’s atmosphere, oceans and land surfaces,
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which we do not fully understand. In order to simulate and
predict climate, scientists have developed computer software
known as general circulation models or GCMs. If, for example,
information about the concentration of greenhouse gases in the
atmosphere is given as input, these models can roughly predict
the climatic conditions that will result from these atmospheric
conditions.
Results from the above-mentioned mathematical models
predict that climate will probably not change uniformly across
the globe. Land areas will warm up faster than the oceans and
polar latitudes faster than temperate latitudes. Coastal temperatures will generally rise slower compared to inland temperatures, thanks to the moderating effect of the ocean. In general,
according to these models, summer rainfall will decrease by
between 5% in the northern regions and 25% in the Eastern and
Southern Cape. Predictions show that the Western Cape may
lose as much as 25% of its current winter rainfall (Acosta et al.,
1999).
The statements presented above illustrate the alarming forecast: the earth’s climate could be changing more drastically and
faster than what could be expected as a result of natural cyclic
changes; and human activities could be responsible for, or at
least contribute towards the predicted accelerated changes. The
main emphasis of this paper is to establish, based on a detailed
analysis of an existing historical data set, whether the predictions
of the above-mentioned climate change models may already be
evident, albeit on a very small scale. It must be noted from the
outset that it is not the authors’ intention to change any longstanding hydrological design principles. The objective is rather
to highlight the possibility of changing rainfall trends, and to
explore the theoretical consequence changing rainfall trends
could have on existing design principles and assumptions.
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