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The Measurement of Soil Moisture Content with Gamma-—
Attenuation Soil Moisture Detection Apparatus.

Tahei Yamamoro and Tosio CHO

(Division of Hydrology and Irvigation, Sand Dune Research Institute,
Faculty of Agriculture, Tottori University)

Gamma~ray attenuation measurement of wet density was made with a 100-
mC. 137Cs and 3.8cm dia. NaI(T1) scintillation crystal. The apparatus was de-
signed for the mesurement of vertical soil moisture content of dune sand in
the laboratory.

1. By collimating the beam at the source and at the detector, the vertical
resolution of this apparatus was improved by 8mm.

2. The relation of the attenuated beam intensity I(cps) and the soil mois-
ture content py (4 /cil) are given in the following equation by deriving the
gamma-ray attenuation theory :

pw = (log, T'o -log I)/uw t (1)

Where I, = attenuation beam intensity of the dry density(cps) ; pw =
attenuation coefficient of water (cif/4) and t =gamma-pathlength of the
sand column (cm). The soil moisture content py obtained by the calculation
of equation (1) agreed approximately with the result of the soil sampling
method. By substituting I for thickness of the sheet iron t, one calibration
curve was obtained.

3. Accuracy of this apparatus was +0.01 (¢ /¢ff) when the gamma-path-
length of the sand column was 10~13cm.
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