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Motivation

(A) Modelled biomass produc�on of maize and winter wheat depending on soil loss and gain (1964-2017). 
(B) Mean EVI as a proxy variable for biomass in different classes of modelled �llage-erosion-induced 
       soil fluxes for maize and winter wheat. Figure modified according to [3].

In the hummocky young moraine landscape of North-East Germany
�llage erosion is the dominant driver of soil variability and hence, 

[1,2]carbon (C) cycling modula�ng crop biomass produc�on (Fig. 1) .
To understand the �llage erosion-induced soil pa�erns and asso-
ciated SOC dynamics it is necessary to consider �me since �llage 
started ca. 1000 years ago.

How do 1000 years of soil �llage affect landscape-scale SOC dynamics?
Does the erosion induced long-term change in soil
pa�erns and lateral soil fluxes turn the region into
a C sink or source?

Research ques�ons:

Fig. 1:

Methods Assump�ons for modelling soil & SOC redistribu�on with SPEROS-C for 1000 years:

9 different model outputs (realisa�ons)
give a range of total erosion (uncertainty)
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Fig. 2: Study area (≈ 200 km²) and
test fields A (≈ 21 ha) & B (≈ 4 ha).
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Long-term modelling is essen�al to understand recent soil 
pa�erns and its effect on C cycling.

Conclusion
Fig. 3: Erosion-induced cumula�ve ver�cal C fluxes for erosional (a) and deposi�onal 
sites (b), lateral C export (c), and C balance for the tes�ields A (solid) and B (do�ed)
modelled for 1000 years. Lines represent the three �llage erosion scenarios and the
range indicates the bounds of low and high water erosion.

Results & discussion

First, nega�ve C balance (100-800 years, depending on realisa�on), 
i.e. C loss, due to release of high C stocks of forest conversion and
low C input of medieval agricultural systems. 

A�erwards, posi�ve C balance (SOC accumula�on) due to increasing
C input and efficient dynamic replacement resul�ng from the fact
that �llage erosion outweighs water erosion. 
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Soil redistribu�on dominated by �llage erosion leads to a C sink.

Soil redistribu�on leads to higher C accumula�on at erosional sites 
due to dynamic replacement and more C mineralisa�on (i.e. loss) 
at deposi�onal sites. Lateral C export (exclusively driven by water 
erosion) is rel. low but shows a large range between the realisa�ons. 
The C balance sums up the area-weighted means of C fluxes due 
to erosion, deposi�on and export:
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