Herausforderung Mensch
Wieviel Veränderung verträgt ein Umweltsystem?
Tillage Erosion - Ein unterschätztes Phänomen?
Introduction
Tillage erosion is a direct consequence of soil translocation caused by
tillage operations. It occurs in mechanized as well as in nonmechanized agriculture. Current studies indicate that tillage erosion
rates can reach or exceed the magnitude of water erosion. Today tillage erosion is recognized as a major soil degradation process on
global scale.

Figure 3: Tillage erosion on hilltops.
(Source: http://www.kuleuven.ac.be/geography/frg/leg/projects/teron/index.htm (accessed 23.01.2014)

Measuring and Modelling
Figure 1: Mechanized and non-mechanized tillage operations.
(Source: www.landtreﬀ.de (accessed 23.01.2014); Dercon et al. 2007)

Tillage Erosion
Especially in hilly landscapes tillage erosion takes place, since it is a
gravity driven process. On convex slope positions erosion occurs,
while in concave positions translocated top soil is accumulating (see
ﬁgure 2 and 3). Intensity of tillage erosion is determined by various
factors, which can be grouped into erodibility of the landscape and
tillage operation factors. Firstly landscape inﬂuences the rate of tillage erosion mainly by slope gradient and physical soil properties.
Secondly tillage operations performed in varying directions, speeds
or depths inﬂuence the magnitude of tillage erosion.

Figure 2: Schematic presentation of tillage erosion and deposition along a hillslope proﬁle.
(Source: http://www.kuleuven.ac.be/geography/frg/leg/projects/teron/index.htm (accessed 23.01.2014)

As a consequence top soil on hilltop is translocated downslope and
leads to poorer soil quality on these positions over time (see ﬁgure
3). The accumulation of top soil in concave positions can lead to new
soil layers with an enriched nutrient content. But at the same time
this process could provide material, that can be transported oﬀ-side
by water erosion. As an overall result tillage erosion will reshape the
landscape if it takes place over decades.
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For measuring tillage translocation and erosion rates diﬀerent tracers
are used in ﬁeld studies. Chemical tracers like the isotope caesium
137 can help to quantify soil erosion in general. Physical tracers like
little stones or magnetic cubes are used to identify tillage erosion
itself.
Measured erosion rates for tillage erosion in Europe range between 3
and 10 t ha-1 y-1. In comparison water erosion reaches rates of 10 to
17 t ha-1y-1. Tolerable total soil erosion rates in Europe are estimated
to be arround 0.3 to 1.4 t ha-1y-1.
Numeric models enable to assess rates of soil translocation and erosion by tillage operations. For example the WATEM model simulates
the process on ﬁeld scale (see ﬁgure 4). Other models try to calculate
the eﬀects of tillage erosion on whole landscapes.

Figure 4: Tillage erosion modeled with WATEM.
(Source: http://www.kuleuven.be/geography/frg/modelling/erosion/watemsedemhome/ (accessed 23.01.2014)

Conclusion
Today tillage erosion is recognized as an important global erosion process in agricultural landscapes. It can occour in mechanized as well as
in non-mechanized agriculture.
Especially in hilly landscapes of Europe and North-America current
studies indicate a shift from water to tillage erosion dominated landscape formation.
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