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Knowledge of the soil properties determining water flow and transport pro-
cesses in the unsaturated zone is of primary importance. The Soil Moisture
Characteristic (SMC), which relates the amount of soil moisture to the its
matric potential, is a soil specific property crucial to the investigation of wa-
ter flow and contaminant transport in soil. Its experimental determination is
cumbersome, time consuming, several experimental methods are used and each
of them can only measure a limited range of the water potential range. The
objective of this research is the development of a new instrument to improve
the current measurement techniques for the determination of the soil moisture
characteristic. The instrument is based on the determination of the soil freez-
ing characteristic (SFC), which relates the amount of liquid water at a given
temperature below zero and its temperature. Thermodynamic relationships for
soils at and below freezing point allow then to obtain the Soil Moisture Char-
acteristic by knowledge of the Soil Freezing Characteristic. Modeling of the
freezing experiments is performed to describe the physical processes involved
during the experiments.


