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Sediment transport by wind is causing serious ecological problems and is threatening agricultural 

productivity and sustainability worldwide. According to a report by the United Nations Environment 

Program, wind erosion is responsible for more than 46% of global soil degradation in arid regions. 

Montanarella et al. (2016) identify erosion as the greatest threat to African soils.  

The integration of vegetative windbreaks around field edges is a traditional approach to tackle wind 

erosion. For this, the reduction of wind speed, effects on soil properties and the microclimate, in the 

immediate vicinity, are well reported (Sheppard et al., 2020).  

In February 2020, during the fallow, a two-week long measurement campaign was carried out to evaluate 

the effects of a vegetative shelterbelt on a wheat farm in the Overberg region, South Africa. The study 

site is characterized by sandy soils, low average rainfall and high wind speeds up to 20 m/s. A row of 

Eucalyptus trees, with varying heights and densities, is situated vertically to the main wind direction. To 

characterize the vertical and horizontal dust emission dynamics, 20 Modified Wilson and Cook (MWAC) 

dust samplers were used on the lee- and windward side, with seven as input and 13 as output 

respectively. High resolution, compact All-In-One weather stations measured wind speeds and climatic 

variables in front and behind the windbreak. Additional supersonic anemometers, in different heights, 

provided information about the vertical wind profile. Hand anemometers were installed on top of the 

MWACs, for daytime field values and identification of obstacle induced variation of airflow on the plot. 

Soil samples were taken for texture classification and further analysis. Terrestrial laser scanning (TLS) 

was carried out to provide the individual height and density of the Eucalyptus trees and will be 

implemented in a recently developed 3D modelling approach of quantifying tree shading effects at high 

temporal and spatial resolution (Bohn Reckziegel et al., 2021). All acquired datasets will be integrated 

in a GIS for accurately calculating spatially and temporally varying effects of the windbreak, during the 

vulnerable state of fallow. 
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Background
BMBF financed project: ASAP – Agroforesty in Southern
Africa – new Pathways of innovative land-use systems under a
changing climate

 Wind erosion threatening agricultural productivity and

sustainability

 Rising temperatures and decreasing precipitation further

aggravating the issue

 Integration of vegetative windbreaks as a traditional

approach to tackle wind erosion

 Demand for a reevaluation of existing agroforestry systems

Study Site
The De Vlei wheatfarm is situated in the Overberg region,

South Africa (Fig 1). It is climatically characterized by:

 Temperature: Ø 15.8 °C 

 Precipitation: Ø 500 mm

 Wind speed: 4.8 – 7.0 m s-1

 Wind gusts: >30 m s-1

First results

Outlook
 Calculation of vertical and horizontal dust emission fluxes

 Influence of vegetation height and density

 Wind field analysis

 Texture classification with laser diffraction particle size 

analyzer

 Modelling wind erosion risk and site emission potential

Methods
 Modified Wilson and Cook Samplers (MWAC): 8 input 

dust traps (green), 12 output dust traps (blue)

 Hand Anemometers: Measuring daily wind field values

 Climate stations: Collection of Logarithmic wind profile, 

climatic variables

 Laser scans: vegetation height and density measurements

 Soil samples: texture classification and soil properties

Fig. 1: Study site with installed instruments and land-use

Fig. 2: MWAC with Anemometer, ATMOS 41 All-In-One
Weather Sensor, Terrestrial Laser Scanning (left to right)

Fig. 5: Wind field in relation to main wind direction

Fig. 3: Collected dust of 2 traps 
before and after the windbreak

Fig. 4: Windrose during
field campaign


	Evaluation of the sheltering effect of an agroforestry system on wind erosion in South Africa
	Florian Kestel1; Roger Funk1; Rafael Bohn Reckziegel2; Jonathan Sheppard2


