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Abstract
The inundated area of a wetland is characterised by annual and interannual variability. This paper presents remotely-sensed
imagery in order to better understand the spatial and temporal patterns of flooding within the floodplain wetland of the Nyl
River, Limpopo Province. A detailed understanding of the hydrological characteristics of these flood events is essential in
order to develop sustainable ecological and hydrological management plans for the area. From the results, flooding is shown
to occur in 2 distinct phases. The initial phase is characterised by water ponding on the floodplain. The later phase is characterised by the input of water from tributaries to the north (e.g. Andriesspruit and Tobiasspriut) and southwest (e.g. Klein
Nyl and Groot Nyl). This distinction may relate to the increasingly widespread practice of agricultural irrigation within
adjacent tributary catchments. The methodology described in this study could yield valuable results when applied to other
wetland systems in southern Africa.
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Introduction
In southern Africa, a number of coastal and inland wetlands
assume important hydrological and biogeochemical functions in addition to supporting high biodiversity (Tooth and
McCarthy, 2007). These wetlands are threatened by a variety of
developmental pressures (e.g. Mitsch and Gosselink, 2000), as
well as concerns regarding the potential consequences of global
environmental change (e.g. Winter, 2000). In recent decades,
much research has focused on accurately characterising wetlands in order to assist with conservation and policy making.
This research is usually based on detailed studies of ecological
phenomena such as fish spawning, bird nesting, or plant seeding cycles (e.g. Capon and Brock, 2006; Kingsford, 2006). Far
less attention is paid to the interaction between wetlands and
other pertinent phenomena such as hydrology, geomorphology,
or sedimentology (Tooth et al., 2009). As a result, the dynamics
of many wetlands are poorly understood.
The seasonal floodplain wetland of the Nyl River is
located between the towns of Modimolle and Mokopane in
the Limpopo Province, South Africa (Fig. 1a). The sector of
the floodplain centred on the Nylsvley Nature Reserve was
declared a Ramsar Site in 1998, in recognition of the fact that
it represents one of the most important conservation areas in
South Africa. It is home to more than 420 bird species, including 102 water bird species. Fifty-eight water bird species breed
on the floodplain, equating to 61% of the breeding population of inland water birds south of the Zambezi and Cunene
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Rivers. Other inhabitants of the floodplain include 70 species
of mammal, 58 species of reptile, 16 species of fish, and 10
000 species of insect (Tarboton, 1987). Therefore, understanding the hydrological dynamics of this floodplain wetland is of
particular importance with regard to its sustainable ecological and hydrological management (McCarthy et al., 2011).
The ecological status of the floodplain is threatened by the
increasing development of upstream catchments, as this affects
the amount and timing of water delivered to the floodplain.
Hydrological and hydraulic modelling of the floodplain wetland
has formed the basis of a number of recent studies (Birkhead
et al., 2007; Havenga et al., 2007; Kleynhans et al., 2007). This
study further constrains the spatial and temporal pattern of
flooding within this wetland system through an interrogation of
remotely-sensed images. The use of satellite images is essential
as the area is largely inaccessible during the wet season.

Background: The floodplain wetland of the Nyl
River
Geology and geomorphology
The general area is dominated by 3 physiographic regions
(Frost, 1987). The first region comprises the floodplain wetland
of the Nyl River (Fig. 1b). The alluvial deposits attain widths of
more than 6 km and thicknesses of more than 35 m (Porszasz,
1971; 1973). The alluvium is generally underlain by weathered basalts of the upper Karoo Supergroup. These basalts are
terminated to the north by the Zebediela Fault. Thereafter,
the alluvium is underlain by the mafic Rustenburg Layered
Suite of the Bushveld Igneous Complex. The second region
comprises the Waterberg Mountains to the northwest. These
mountains have formed within the sedimentary rocks of the
Waterberg Group and the granites and felsites of the Bushveld
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