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Summary

For the purpose of agricultural utilization of a surface moisture-
density gauge, it is useful for the measurement of soil moisture content
to extend the method not only as the backscatter method but also as the
direct transmission method and the air-gap method used for the meas-
urement of density up to this time.

This paper describes the experimental demonstration of the relation
existing between the count ratio and the volumetric soil moisture content
for different source positions. The new method proposed in this study
is to some extent a combination and a development of existing radiation
techniques. The characteristics of the direct transmission method, which
is to make measurements at the surface of the thermal neutron flux
produced by a fast neutron source introduced into the soil at different
depths, are shown to the homogeneous or heterogeneous distribution of
soil moisture content.

The detection at the soil surface of the thermal neutron flux created
by a fast neutron source introduced into the soil at different depths is
presented as a new neutron method to determine the soil moisture con-
tent.

The following characteristics of a surface-type neutron moisture meter
became evident after having a discussion about the experimental results.
1) From the results obtained on homogeneous and heterogeneous media

in the moisture range of more than 7% by volume, the direct trans-

mission method with 5em, 10em and 15cm source position has higher
sensitivity than the backscatter method on condition that the source
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is situated at the soil surface.
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2)  When the gauge is in poor contact with the ground, the direct trans-

mission method with the source position of 10em has no effect on the

response on the gauge of the soil surface roughness as much as the

backscatter method.

3) It can be seen that there is a peak of the response in the presence

of an air-gap above any soil moisture content in connection with the

source depth.

4) 1In the case of heterogeneous soil moisture distribution, even if the

dry sand layer exists on the surface as in the actual sand dune field,

it is recognized that the direct transmission method with the source

position of 10em or 15cm has a higher sensitivity in spite of the in-

fluence of the dry sand layer.

Therefore,

in all cases where the gauge is in poor contact with the

ground, it is the source position or the source depth which is the main

cause of the influence on the count ratio.

The surface-type moisture-

density gauge used in this study would apparently also have useful char-

acteristics, that is,

the direct transmission method with the source

position of 10em or 15cm below the soil surface.
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Fig. 1. Measurement modes of a surface-type
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Fig.2. Response on the gauge for each source
position in homogeneous soil with
different moisture contents.
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Fig. 3. Response on the gauge for each source
position in homogeneous soil and water.
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Fig. 4. Relation between the count ratio by air-
gap method and source position for
different thicknesses of air-gap above
water.

oL - oA/ M &

T, WWEDOY - PEETLZENbI S, T4b
B, KOBE (6=100%) 121d 3em, WA EIFIIREE
IZHE\134% T 5em, 15%AEClEKIL0em e % 5, 7
% LI bk EEERCLE, RARELA X &0 L EEE
BERICEBFHY, J0BVUGOBEIELNS
ZENBh o,

2) 7 F vy THNC L ZWBOBE
HEToORmDREOME, T4abb, LHEHO
e, »50I3HSE0ER & HEERR & OO
DREIEBEENOHBE LB T S/2012, kb
FUBEBEEEE LT, 27¥y v THRICLS
HBOEE 2 WEL 2o

Fig. 4 \&, K EDL7 X4 v TOES a /%7
A =L LTHY Y M Cr EIRIFEAE S OB
ERLAELDTH D, T X vy TOESHPHETIC
ONT, WEHOBE LBRENE & OBICEET 316

Source position

S= 0cm
S=5cem
S =10 cm
S =15 cm
S =20 em

peDO

—_
(=13

—
™o

Count ratio [CR]

0.8

0.4

0 2 4 6 8 10 12
Thickness of air-gap (cm) [a]
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Fig. 6. Relation between the count ratio by air-
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Fig. 7. Response on the gauge due to the
presence of a dry sand layer on the
soil surface.
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