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EXPERIMENTAL INVESTIGATION OF UPWARD MOVEMENT
OF SOIL WATER IN LAYERED SYSTEMS

Loo Huan-yeN, JAN Ar-rEN aND Suien CHU-HWA

(Institute of Geology, Academia Sinica)

Summary

A laboratory investigation was conducted for capillary water rise in, and evaporation
from two and three layered soil columns in the presence of a water table.

It was shown from experimental results that the evaporation rate from the two
layeted system of clayey soil overlying a sandy soil was a maxium, as the layered soil
interface was situated near the top of capillary fringe of the lower soil; but that the rate
from the three layered system of a thin clayey layer laid between two sandy soil layers
was a minimum, as the thin clayey layer was situated at a elevation, approximately
equal to the height of capillary fringe of the lower sandy soil layer; and that the effect
of the lower sandy soil, the thickness of which is not beyond its capillary fringe zone,
of the two layered system on the evaporation rate was relatively small, provided the
depth of soil column to the water table was less than the height of capillary fringe of the
upper clayey soil. Evidently, all of these phenomena observed must be considered for
adequately determining the depth of ground water table to avoid soil salinity.

During the capillary tising from the water table, it was found that the water content,
measured by gamma-ray absorption, of any moistened soil section was increasing with time
until coming to equilibtium. It seems to be logical that larger pores imbibe first, the water
in them proceeds more rapidly and moves through them into the smaller ones. Conse-
quently, the wetting front in the soil column is irregular, and then the diffusion equation
for steady flow, based on the concept of water content gradient, may not be valid for
interpreting the process of capillary rise.



