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Increasing woody cover and overgrazing in semi-arid ecosystems are known to be major factors

driving land degradation. During the last decades woody cover encroachment has increased over

large areas in southern Africa inducing environmental, land cover as well as land use changes. 

The goal of this study is to synergistically combine SAR (Sentinel-1) and optical (Sentinel-2) earth

observation information to monitor the slangbos encroachment on arable land in the Free State

province, South Africa, between 2015 and 2020. Both, optical and radar satellite data are sensitive

to different land surface and vegetation properties caused by sensor specific scattering or

reflection mechanisms they rely on. 

This study focuses on mapping the slangbos aka bankrupt bush (Seriphium plumosum)

encroachment in a selected test region in the Free State province of South Africa. Though being

indigenous to South Africa, the slangbos has been documented to be the main encroacher on the

grassvelds (South African grassland biomes) and thrive in poorly maintained cultivated lands. The

shrub reaches a height and diameter of up to 0.6 m and the root system reaches a depth of up to

1.8 m. Slangbos has small light green leaves unpalatable to grazers due to their high oil content

and is better adapted to long dry periods compared to grass communities.

We used the random forest approach to predict slangbos encroachment for each individual crop

year between 2015 and 2020. Training data were based on expert knowledge and field

information from the Department of Agriculture, Forestry and Fisheries (DAFF). Several input

variables have been tested according to their model performance, e.g. backscatter, backscatter

ratio, interferometric coherence as well as optical indices (e.g. NDVI (Normalized Difference

Vegetation Index), SAVI (Soil Adjusted Vegetation Index), EVI (Enhanced Vegetation Index), etc.). We

found that the Sentinel-1 VH backscatter (vertical–horizontal/cross-polarization) and the Sentinel-2

SAVI time series information have the highest importance for the random forest classifier among



all input parameters. The estimation of the model accuracy was accomplished via spatial-cross

validation and resulted in an overall accuracy of above 80 % for each time step, with the slangbos

class being close to or above 90 %. 

Currently we are developing a prototype application to be tested in cooperation with local

stakeholders to bring this approach to the farmers level. Once field work in southern Africa is

possible again, further ground truthing and interaction with farmers will be carried out.
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