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Abstract
Seasonal trends in low and total cloud cover, as well as for associated climate variables diurnal temperature range (DTR) and
number of rain days, are investigated for South Africa. It is also investigated whether the observed trends and variability in
cloud cover could be related to the El Niño-Southern Oscillation (ENSO) phenomenon, which has a major influence on the
variability of summer rainfall in South Africa. These trends have not been investigated recently and in such detail. In the light
of the climate change debate, updated studies of historical climate change are important, especially for regions and climate
variables of which such studies are not published often. Seasonal trends of daily means were examined from quality-controlled data time series of 28 climate stations over South Africa, for the period 1960 to 2005. Regional trends could be determined
by averaging series of stations showing similar trends, within areas delineated in such a way that the trend of the averaged
series would be statistically significant. In this way the intra-seasonal spatial variability of same trend regions, as well as
the spatial relationships between trends of the different climate variables under discussion, could be established. The main
results, taking all seasons into account, is a general decrease in mean daily low cloud cover, and to a lesser extent total cloud
cover, over most of South Africa, but an increase in the south and south-west of the country. However, the sizes of same trend
regions show considerable variability between seasons. While trends in DTR and rain days are the opposite and the same,
respectively, of trends in cloud cover in most cases, it is shown that this is not always the case. A region covering the northern, central and western interior of South Africa, with late-summer (JFM) cloud cover negatively correlated with equatorial
Pacific sea-surface temperatures (SSTs), shows only a non-significant decrease in total and low cloud cover for JFM, which
corresponds to a non-significant increase in equatorial Pacific SSTs during the same period.
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Introduction
In the light of the climate change debate, assessments of historical climate change over regions of which such studies are
not published often, such as sub-Saharan Africa in this case,
could be regarded as important. The detailed spatial and temporal trends and variability of low and total cloud cover, as well
as of related climate variables diurnal temperature range (DTR)
and number of rain days, over the period 1960 to 2005, are investigated for South Africa. This is the first study of trends in cloud
cover which focuses only on South Africa, and aims to present
more detailed results than already published global studies of
cloud-cover trends.
Varying results for trends in cloud cover for the latter half
of the past century were found by various authors, of which
some of the most noteworthy regional studies are mentioned:
Dai et al. (2006) showed that United States total cloud cover
showed an increasing trend from 1976 to 2004. Also for the
United States, Groisman et al. (2004) indicated that not only
total cloud cover, but also low cloud cover increased during
the past 50 years. These increases in cloud cover were found
to coincide with increases of other climatic indicators, such as
precipitation, evaporation and streamflow, alluding to an intensification of the hydrological cycle. Investigating only 350 station records worldwide, but with records extending over the
long period from 1900 to 1985, Henderson-Sellers (1992) found
increases in cloud amounts over North America, Europe, India
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and Australia. Sun and Groisman (2000) found that although
total cloud cover increased in the former Soviet Union from
1936 to 1990, an opposite tendency was found for low cloud
cover, which decreased significantly. From the above-mentioned studies it is clear that historical trends in cloud cover are
not uniform for the globe.
The most comprehensive study on trends in cloud cover by
Warren et al. (2007), utilising the synoptic data from a total of
5 388 climate stations, found an average decrease in global mean
cloud cover over land, for the period 1971 to 1996. For Southern Africa this study indicates a decrease in the annual mean
of mean daily total cloud cover, but an increase in a 10° x 10°
grid box south-west of the continent which also includes a small
part of the south-western Cape. As will be shown, these results
are broadly similar to those presented in this paper, although
in Warren et al. (2007) no significance is given for the trends
established, and also it is not really possible to establish from the
results published where in South Africa the borders are between
areas of different trends. Warren et al. (2007) aimed to present a
general impression of global trends, and therefore in most parts
of the paper do not deal with trends in detail for specific regions
of the globe. The main objective of this study is that it aims to
present a more detailed and updated overview of the changes in
cloud cover experienced in South Africa.
Additional to total and low cloud cover, trends of related climate variables, DTR (the difference between the daily maximum
and daily minimum temperature), and number of rain days, are
also presented. These additional trend calculations, which are
associated with trends in cloud cover, can provide an explanation for the differences in historical trends in DTR found among
South African climate stations (Kruger and Shongwe, 2003), as
the global trend for DTR is to decrease (Easterling et al., 2000).
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