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Abstract

Nowadays, with the increasing population in Iran, especialy in arid and semi-arid areas, as a result of the growing
importance of the quality of water resources, including groundwater, field experiments and many simulations have been
conducted for the development of groundwater contamination through powerful and up- to- date software. However, in
most cases, there is a tangible difference between the measured data in laboratories and the data produced with
software; this is why the scientific validation and verification of the research results could be declined. In this study, in
order to justify and correct these data, the calibration principle was used to minimize the error of testing and modeling.
The purpose of this study was to validate and verify the SUTRA model for different scenarios of the solute transport in
a sand tank with heterogeneous hydraulic conductivity to evaluate transverse dispersivity. In this study, coding was
initially performed for the configuration and calibration of the SUTRA numerical model to simulate different scenarios
of the solute transport in a heterogeneous sand Tank in the Hydraulic Laboratory of the University of Kassel, Germany,
until acceptable values were obtained. Then the results were compared with the experimental model. In order to validate
and verify the data obtained from the simulation with the SUTRA model, the relevant concentration profiles were
compared with the results of the experimental model. The results of the numerical and laboratory models revealed the
density effects by sinking the geometric center of the mixing zone for the low concentrations of salt, Co = 250 ppm. The
results also showed that the width of the mixing zone between salt and fresh water depended on the amount of
longitudinal dispersivity, especialy the transverse dispersivity. By analyzing the results of simulation and experiment, it
was observed that with increasing the velocity, reducing the amount of sinking and raising the input concentration, the
time needed to achieve the steady dispersion was decreased.

Keywords: Solute transport, Transverse dispersivity, Salt and fresh water mixing zone, SUTRA model, Calibration,
Heterogeneous sand tank
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