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Dynamic Multi Step Outflow (MSO) experiments serve for the estimation of the parameters from soil hydraulic
functions like e.g. the Mualem van Genuchten model. The soil hydraulic parameters are derived from outflow
records and corresponding matric potential measurements from commonly a single tensiometer using inverse
modeling techniques. We modified the experimental set up allowing for simultaneous measurements of the
matric potential with three tensiometers and the water content using a high-resolution gamma-ray densiometry
measurement system (Bieberle et al., 2007, Hampel et al., 2007).
Different combinations of the measured time series were used for the estimation of effective soil hydraulic
properties, representing different degrees of information of the "hydraulic reality" of the sample. The inverse
modeling task was solved with the multimethod search algorithm AMALGAM (Vrugt et al., 2007) in combination
with the Hydrus1D model (Šimúnek et al., 2008). Subsequently, the resulting effective soil hydraulic parameters
allow the simulation of the MSO experiment and the comparison of model results with observations.
The results show that the information of a single tensiometer together with the outflow record result in a set of ef-
fective soil hydraulic parameters producing an overall good agreement between the simulation and the observation
for the location of the tensiometer. Significantly deviating results are obtained for the other tensiometer positions
using this parameter set. Inclusion of more information, such as additional matric potential measurements with
the according water contents within the optimization procedure lead to different, more representative hydraulic
parameters which improved the overall agreement significantly. These findings indicate that more information
about the soil hydraulic state variables in space and time are necessary to obtain effective soil hydraulic properties
of soil core samples.
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