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Abstract
The Lourens River in the Western Cape Province of South Africa has been degraded to a great extent by forestry, agricultural
activities, and a mixture of residential, industrial, urban and recreational developments that replaced the natural vegetation.
The river has shown recent signs of localised channel morphological changes in the form of bed and bank erosion, channel
widening and narrowing, in-channel deposition, bar formation and channel migration. This paper examines the extent to
which channel discharge changes and riparian alien invasion contributed to the observed channel instability in the Lourens
River. Data collected from a 90 m stretch of channel included cross-sectional profiles, riparian vegetation composition and
channel discharge velocities. The riparian zone consisted mainly of herbaceous ground-storey alien plants and alien tree
species that were unable to withstand flood flows and was associated with bank erosion. However, channel change occurred
primarily in the upper section of the study reach. Analysis of the discharge velocity indicated that the cumulative effect of a
wide range of intermediate discharges experienced in the winter of 2001 created high velocities that resulted in channel process and channel form changes. It is concluded that channel instability in the Lourens River was in part controlled by channel
discharge and riparian vegetation changes.
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Introduction
Rivers and their fluvial processes are considered to be one of
the most important geomorphic systems of the earth’s surface
(Dardis et al., 1988). In most landscapes these systems are primary agents of erosion, transportation and deposition and are
products of their catchments (Summerfield, 1991). Channel morphology is a major variable in fluvial systems (Rowntree and
Wadeson, 1999). Two sets of control mechanisms or factors are
important in controlling channel form: catchment controls (e.g.
climate and hydrology, geology and soils, vegetation cover and
human factors) and site or channel controls (e.g. flow discharge,
sediment load, channel gradient, etc.). Catchment controls
determine the runoff and sediment regime of rivers while channel controls determine the stability of rivers (Rowntree, 1991).
Together these two sets of control mechanisms determine channel
form and process. Any disturbance (natural and anthropogenic)
would be reflected in the channel morphology and the channel
would adjust in the long, medium and short term to compensate
for the disturbance (Richards, 1982; Rowntree, 1991; Rowntree
and Dollar 1996b; Rowntree and Wadeson, 1999).
Rowntree and Wadeson (1999) revealed that fluctuations in
channel discharge are for example either due to changing climate
and hydrology, basin morphometry or as a result of human activities. Floods are the direct response to heavy or prolonged storm
events. They are very important in geomorphological processes
as medium to high discharges are needed for significant fluvial
system morphological changes (Rowntree and Wadeson, 1999;
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Rowntree, 2000). Baker (1977) and Kochel (1988) argue that
both catchment controls and channel controls are important variables influencing the role of floods of differing magnitude and
frequency. The literature pertaining to the geomorphic effects of
large flooding events is sparse (Eaton and Lapointe, 2001). However, site-specific instances of short-term river channel adjustments are well represented in the international literature. Most of
these studies involved direct observation of the channel changes
taking place, at best with some attempt to indicate the causative
character of the changes (Thornes, 1977; Downs, 1995).
However, very little is known about the general nature of the
different types of adjustments (Downs, 1995). Geomorphological effects on the river channel system include increased flood
magnitude and frequency and sediment storage and sediment
transport competency changes. Ultimately, the result is local
erosion or deposition due to increased discharges; downstream
channel width changes associated with decreased or increased
channel depth (Knox, 1977; Magilligan, 1985; Ruhlman and
Nutter, 1999; Wohl, 2000b; Knox, 2001) and, possibly, sinuosity
changes may result as the channel adjusts to the new flow and
sedimentary regimes (Patrick et al., 1982; Wohl, 2000b; Knox,
2001). Scour and fill are localised processes that occur over
periods of hours to days in response to flooding events (Simon,
1995; Wohl, 2000c). In South Africa Beaumont (1981) was
able to link instability in the Hout Bay River, Western Cape, to
land- use changes in the catchment. Beaumont (1981) reported
that the removal of catchment and channel vegetation increased
large floods which resulted in significant channel erosion and
enlargement, with the previously meandering channel shifting
to a straighter channel.
Riparian landscapes are one of the most diverse and dynamic
components of the fluvial system that may also trigger channel
instability (Rowntree, 2000; Steiger et al., 2001). A complex
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