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In situ determination of soil hydraulic
parameters by Cone Permeameter

Katsutoshi Seki

Abstract

Soil hydraulic parameters, determined from soil water retention function and unsatu-
rated hydraulic conductivity, are important parameters for analysing unsaturated soil
water movement in soil. Direct measurement of these parameters are laborious and
time consuming, and therefore establishing a method for simple measurement is
desired. Cone permeameter is one of such anticipated methods, which can determine
soil hydraulic parameters from the datasets of in-situ measurement. Cone permeame-
ter has been tested with sandy soil, but it has not been tested with Japanese Andisols,
volcanic ash soil. This study tested the cone permeameter measurement with Japanese
soil and evaluated the applicability of this apparatus.

The test was perfomed at cabbage field, Tsumagoi, Gunma Prefecture, Japan. The
hard pan layer existed at the depth of 30-40 cm. The measured data was used to esti-
mate soil hydraulic parameters by optimization technique. Soil water retention curve
was estimated favorably well compared with the data of hanging water column meth-
od, at the range of soil water content on site. However, saturated hydraulic conductivi-
ty estimated from the cone permeameter was 100 times smaller than the values mea-
sured by falling-head method. The discrepancy was attributed to two causes :
heterogenity of the hydraulic conductivity with depth, and compression of the wall of
the soil when the cone was penetrated. Therefore, technique for penetrating cone is
important, to avoid too much compressing the wall or making space for water penetra-
tion between the cone and soil.
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Fig.3 Measured pressure heads of lower tensiometer (LT) and upper tensiometer (UT) and cumulative
infiltration (CI) .
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