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Abstract
High-resolution rainfall data from two stations in the northern KwaZulu-Natal Drakensberg provide insight into the effect
of altitude on individual rainfall event characteristics. The effect of altitude on the duration and erosivity (rainfall intensity
and kinetic energy) of concurrent rainfall on the escarpment and in the foothills is analysed using 5-min interval data for the
calendar year 2003. A cumulative total of 229 rainfall events, measured at the Royal Natal National Park station (1 392 m
a.m.s.l.) and a temporary station on the escarpment at Sentinel Peak (3 165 m a.m.s.l.), were considered, of which 79 rainfall
events were found to fall concurrently at the two stations. The data indicate that the concurrent events generate rainfall for
longer on the escarpment, but that the amount of rain produced as well as the intensity at which it falls is less than that in the
foothills, both in summer and winter. The escarpment appears to limit erosivity, with only 11 events meeting the set criteria
for erosivity in the foothills but failing to meet the same criteria on the escarpment. This decrease in erosivity contrasts with
previous models for the Drakensberg that demonstrate higher erosivity in the upper reaches, but concurs with studies in
mountainous regions elsewhere which found that erosivity decreases with altitude. It is tentatively suggested that the difference in rainfall characteristics could be related to the sources of precipitation and the manner in which the escarpment zone
affects the formation and distribution of rainfall. The paper also highlights the need for further research into the association
between rainfall structure and synoptic conditions and the effect that the escarpment has on modifying large-scale rainproducing systems in the KwaZulu-Natal Drakensberg.

Introduction
The KwaZulu-Natal Drakensberg reaches altitudes over
3 000 m, is part of the Main Escarpment of southern Africa,
and is the watershed border between KwaZulu-Natal and
Lesotho. South Africa is mostly a semi-arid country but precipitation estimates for the escarpment region range up to
2 000 mm/a. (Tyson et al., 1976; Schulze, 1979) and, correspondingly, rainfall erosivity is also expected to be higher
in the mountains (Smithen and Schulze, 1982; Seuffert et al.,
1999). Contrary to earlier estimates, 2 temporary weather
stations placed on the escarpment over a 4-year period (20022005) measured less than 1 000 mm/a (Nel and Sumner, 2008);
total erosivity was also lower than expected (Nel and Sumner,
2007). Snow may contribute an estimated 10% to precipitation
totals (Nel and Sumner, 2005) but the combined contribution of snow, hail and graupel remains unmeasured on the
escarpment. From an erosivity perspective, however, it is only
the rainfall factor that is considered in soil-loss modelling in
the Drakensberg (Smith et al., 2000) and elsewhere (Elwell
and Stocking, 1973; Laflen et al., 1991; Morgan et al., 1998;
Wischmeier and Smith, 1958; 1978), and it is the altitudinal
effects on rainfall erosivity that form the focus of this study.
Erosion modelling around the escarpment area and adjacent
Lesotho (Smith et al., 2000; Seuffert et al., 1999) is difficult,
due to the almost complete absence of detailed rainfall intensity
data at high altitudes. However, Smith et al. (2000) attempted
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to model soil loss in the Drakensberg using the Universal Soil
Loss Equation (USLE) (Wischmeier and Smith, 1978), the
Revised Universal Soil Loss Equation (RUSLE) (Renard et al.,
1994) and the Soil Loss Estimation Model of Southern Africa
(SLEMSA) (Elwell, 1978). Mean seasonal rainfall energy was
derived from the relationship between annual kinetic energy
and mean annual rainfall for SLEMSA, and long-term average
annual erosivity as well as the seasonal distribution of erosivity
were obtained from iso-erodent maps for RUSLE and USLE
(Smith et al., 2000). Subsequent to this study, actual data
became available on rainfall totals and total erosivity in the
KwaZulu-Natal Drakensberg (see Nel and Sumner, 2007)
and it was suggested that altitude has a pronounced inverse
effect on the intensity and cumulative erosivity of high
rainfall events (Nel and Sumner, 2007; Nel, 2007). The lack
of erosive rainstorms during early and late summer on the
escarpment, and significant erosive rains during this period
at lower altitudes in the foothills, are provided as reasons
for erosive rainfall events on the escarpment producing less
cumulative kinetic energy and erosivity (Nel and Sumner,
2007). Given the distances between the different rainfall stations used in these studies, inter-station comparisons were
made using individual rainfall events measured locally only.
No spatial comparisons of rainfall characteristics were made
through the analysis of discrete rainfall events producing
rainfall concurrently at more than one location. This paper
thus presents the first findings on the effect that the escarpment zone has on the characteristics of individual rainfall
events that simultaneously produce rain on the escarpment
and in the foothills. The kinetic energy of these rainfall
events was analysed to test the hypothesis that rainfall erosivity decreases with an increase in altitude.
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