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Soils are structured on multiple spatial scales, originating from inhomogeneities of the parent material, pedogene-
sis, soil organisms, plant roots, or tillage. This leads to heterogeneities that affect the local hydraulic properties and
thus govern the flow behavior of water in soil. To assess the impact of individual or combined structural compo-
nents on the water dynamics within a soil, complex 2D and 3D virtual realities, representing cultivated soils with
spatial heterogeneity on multiple scales were constructed with a high spatial resolution by the interdisciplinary
research group INVEST (virtual institute of the Helmholtz Association). At these systems, numerical simulations
of water dynamics under different boundary conditions were performed. From the simulation results, datasets of
water contents and matric heads, as are recorded in typical field campaigns were extracted. With these data, ef-
fective soil hydraulic properties were estimated by 1D inverse simulation, which were then used to predict the
water balance. The results showed that measurements, particularly those of water contents, depended strongly on
the measuring position and hence led to different estimates of the soil hydraulic properties. Nevertheless, in most
cases, the average of the predicted water balances obtained from the 1D simulations and the estimated effective
soil hydraulic properties agreed very well with those attained from the 2D systems. In contrast, when using data
from only one observation profile, the calculation of the water balance was very uncertain.


