Accepted Manuscript

Assessing and mapping the severity of soil erosion using the 30-m Landsat
multispectral satellite data in the former South African homelands of Transkei

Khoboso Seutloali, Timothy Dube, Onisimo Mutanga

PII: S1474-7065(16)30011-0
DOI: 10.1016/j.pce.2016.10.001
Reference: JPCE 2517

To appearin:  Physics and Chemistry of the Earth

Received Date: 14 April 2016

Accepted Date: 3 October 2016

Please cite this article as: Seutloali, K., Dube, T., Mutanga, O., Assessing and mapping the severity of
soil erosion using the 30-m Landsat multispectral satellite data in the former South African homelands of
Transkei, Physics and Chemistry of the Earth (2016), doi: 10.1016/j.pce.2016.10.001.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.pce.2016.10.001

Assessing and mapping the severity of soil erosion using the 30-m Landsat multispectral

satellite data in theformer South African homelands of Transkel

Khoboso Seutloal® Timothy Dubé, Onisimo Mutangh
'Discipline of Geography, School of Agricultural,flaand Environmental Sciences,
University of KwaZulu-Natal, P/Bag X01, ScottsvjlRietermaritzburg 3209, South Africa
“Department of Geography and Environmental Sciednejersity of Limpopo, Private Bag
X1106 Sovenga, 0727, Polokwaig®uth Africa

Abstract

Soil erosion is increasingly recognised as theqad cause of land degradation, loss of
agricultural land area and siltation of surroundiveger waterbodies. Accurate and up-to-date
soil erosion mapping is key in understanding itgesiy if these negative impacts are to be
minimised and affected areas rehabilitated. The @ithis work was to investigate map the
severity of soil erosion, based on the 30-m Landsats multispectral satellite data in the
former South African homelands of Transkei betwdenyear 1994 and 2010. Further, the
study assessed if the observed soil erosion trandsmorphology that existed in this area
could be explained by biophysical factors (i.e pslostream erosivity, topographic wetness
index) retrieved from the 30-m ASTER Digital Eleeat Model (DEM). The results of this
study indicate that the Transkei region experievanging erosion levels from moderate to
very ‘severe. The large portion of the land aredeurthe former homelands was largely
affected by rill erosion with approximately 74% aoding in the year 1984 and 54% in 2010.
The results also revealed specific thresholds dfesosion drivers. These include steeper
areas ¥ 30°), high stream power index greater than 2.@dst erosivity), relatively lower
vegetation cover{15%) and low topographic wetness inde%%). The results of this work
demonstrate the severity of soil erosion in the tieun African former homelands of
Transkei for the year 1984 and 2010. Additionafltifis work has demonstrated the
significance of the 30-m Landsat multispectral sems examining soil erosion occurrence at

a regional scale where in depth field work stitheen a challenging task.
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