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This study concerns the upward. movement of salt from the water table through the root zone
to the surface in order to aid understanding of the causes of soil salinity in Northeast Thailand. Physical
and mathematical modeling exercises were conducted for three different soil types: coarse texture
(Loamy sand), medium texture (Sandy loam) and fine texture (Loam-Clay loam). For each soil type,
four physical models were conducted, using 0.65 m (2 in) diameter PVC pipes of length 0.5, 1.0, 1.5
and 2.0 m. For each length of pipe, the pipe was filled with dry soil and placed vertically in buckets
containing saline water (NaCl) of about 180 mS/cm. The surface of the water in the buckets is taken as
the water table. Saline water was left to move up through the soil column and water content and salt
concentration of the soil were measured after 1, 3, 7, 14, 28 and 56 days. Concentrations of salt in the
soil column were also modeled using the advection-dispersion equation. For each of the three soil types
(coarse, medium and fine) the diffusion-dispersion coefficient (D) was 15 + 9, 53 + 53 and 26 + 31
cm’/d respectively and the retardation factor {(R) as 0.33 + 0.08, 0.38 + 0.20 and 0.42 + 0.18
respectively. Pore velocity was calculated in two ways, one using measured data and the other using the
mathematical model MODFLOW-SURFACT. The mathematical model produced reasonably accurate
values for v at points higher than 0.4 m. above the water table, but at points in the soil column closer to
the water table, computer-derived values for pore velocity were lower than those derived from empirical
data. This was attributed to hysteresis, since the physical models were conducted using a dry soil when

some of the parameters in the model are taken from a wet soil in the process of drying.





