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Introduction: Gully erosion is a permanent form of erosion which is difficult and expensive to control resulting in a 
depreciation of land value due to a lowered water table and depleted water reserves (SARCCUS, 1981). Soil erosion is 
approximated to have occurred on 1.1 billion hectares of land globally. In the Zhulube Meso-catchment of Zimbabwe 
soil erosion and sedimentation are key limitations to achieving sustainable utilisation of land and water resources. The 
most prominent type of erosion in Zhulube is gully erosion which is geographically a widespread problem (Cooke & 
Reeves, 1976; Lal, 1992) and the worst stage of soil erosion. Anderson et al., (1993) state that in Zimbabwe alone an 
estimated 1 million hectares of land are affected by severe gully erosion with the figures rising to 29 million hectares of 
land in Africa at continental level. Dregne (1990),  in his survey of Zimbabwe highlights more than half of Zimbabwe’s 
communal land as from suffering irreparable gully erosion damage, mainly because of Zimbabwe’s land tenure policies. 
GIS and remote sensing techniques are most suitable for gully identification and the assessment of an area’s 
vulnerability to erosion. These techniques thus present an appropriate method of quantifying and combating the gully 
erosion which is a challenge to the concept of Intergrated water resources management (Morgan, 1993).  
Materials & Methods 
The data acquisition process consisted of stereoscopic interpretation of multi-temporal satellite images and 
Orthophotos. Sequences of images provided a time-series from which gully changes were mapped while Orthophotos 
increased the spatial resolution. For the purposes of gully identification using remotely sensed imagery, the smallest 
scale images were selected from sequential Orthophotos and satellite images of various scales, which were used as the 
threshold for data extraction (Watson, 1990). Smaller scales lose detail and larger scales involve a sacrifice in terms of 
the synoptic view (Gelmroth, 1981 and Rossouw, 1997). 
Quality control and management: Data cleaning and quality control was achieved using data of the same format. The 
data-handling component of the study involved capturing the mapped vegetation, gully and erosion data into the ESRI 
ArcView 3.2a, ArcGIS 9.1 and Microimages TNT MIPS softwares.  
Statistically analysis: Analysis of the research data included correlation determination and regression analysis. The 
Spearman rank order correlation coefficient was computed by ranking all values of each variable, then computing the 
Pearson Product Moment Correlation coefficient, r, and ranking the parameters. 
Results & discussion 

1. Remote sensing of gully development: Landsat TM interpretation achieved 56% accuracy, with a smallest gully width 
of six meters, Orthophotos, had a gully identification accuracy of 77%, more information on the occurrence of the 
gullies becomes evident mainly due to its fine spatial resolution of two and a half meters, with much is less than the 
average gully width of 17m within the study area. 

2. Relationship between gully depth and slope gradient: There is a positive significant (p<0.05) relationship between 
gully depth and slope gradient. The erosive power of a flowing water body increases linearly with an increase in slope. 

3. Relationships between gully depth and sediment loading: There is a significant (p<0.05) increase in sediment 
transport values closer to site 10, which show very high sediment loading values and these tally with the field collected 
data as these were some of the deepest and broadest gullies in the study area. 

4. Relationships between gully depth and stream power: As the stream flow increases so did the gully depths. 
Conclusions: The use of high resolution imagery and GIS techniques can aid in gully identification with high and 
desirable levels of accuracy. Sampling sites at lower slope gradients had reduced stream power and sediment loads than 
those located at areas with higher slope gradients like site. Soil erodibility assessment using simulated erosive force 
(stream power index) and sediment loadings (stream power index) in the study site revealed that sediment yield or the 
erosive power of the streams in the study area increased with increasing slope gradient depending on the clay content of 
the soils. The higher the clay content the lower the erodibility factor as shown by the relationship between clay content 
and the gully depths. 
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