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Precise estimation of unsaturated hydraulic properties of porous media is indispensable in various study areas,
such as analyzing the moisture flow, the drying process occurring from the surface by evaporation, and the pollutant
migration beneath the ground surface. Although many empirical/theoretical models describing the unsaturated
hydraulic properties have been proposed by several previous researchers, the general model fitting for the different
types of soil/rock has not been clarified yet. Thus, the model selection process and the estimation technique of the
parameters included in the models should be developed.

In the present study, the inverse technique using the transient evaporation change data was investigated to select the
model and estimate the model parameters. The experimental work was performed using a relatively high permeable
sandy soil (Toyoura standard sand) and a relatively low permeable soft rock. The objectives of this study are; 1) to see
the applicability of the Van Genuchten, Campbell, and Brooks-Corey/Burdine models for sandy soil and soft rock, 2)
to estimate the parameters in these models by inverse estimation technique using the Genetic Algorithm 3) to develop
a technique for model selection and parameter estimation using information on evaporation as well as saturation
distribution. Accordingly, in the first part of the study, experimental equipment was developed to precisely measure
the evaporation rate for the high permeable sandy soil. A soil column was designed with an evaporation chamber for

the measurement of transient evaporation under the constant temperature and humidity conditions.

In the second part of this study, the transient evaporation of sedimentary soft rock was measured using a weighing
lysimeter. As there is no specific model identified specially for soft rock, the applicability of three empirical models
which are originally proposed for soil was investigated. Thin samples were used to measure the transient evaporation
only from the top surface in a constant temperature and humidity chamber.



The Genetic Algorithm (GA) was adopted in the inverse technigque as an optimization tool in both studies. In order
to simplify the problem, only the drying process from the saturated condition was considered. It was clearly concluded
that the information concerning the transient evaporation change could be used for the model selection and parameter

estimation.

Further, the saturation distribution could be used for the selection of the models. However, the saturation
distribution profile of soft rock is difficult to obtain because of the thin samples taken for the experiment. Therefore,
the saturation distribution profile was obtained only in the sandy soil. It was also concluded that the both transient
evaporation and saturation profile are used for the model selection. The present study provides important information

for the development of this model selection process.
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