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Measuring method of moisture content of sand
surface layer by illuminometer

Yuhki Nakashima and Katsumi Sue
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Fig. 1. Schematic outline of experimental
system.

: illuminometer.
: hood.
: sample surface.
(sand surface or standard surface)
: area of reflection surface.
: distance between illuminometer and
sample surface.
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Table 1. Average diameter and color of

dune sand.
Average CCE of
Name of sample dl(an%;elt)eri sampl"e. -
a) KOGA 0.43 | 10 YR7/2
b) FUKIAGE 0.41 i 7.5YR7/1
¢) NANAKUBO 0.54 | 7.5YR7/3
d) SHARI 0.79 5 YR6/1
e) HIRATSUKA 0.47 j 7.5YR3/1
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Fig. 2. Relationship between E, and E; un-

der different luminous intensities.

2 4

E;: intensity of illumination on the
sand surface. '

E,: intensity of illumination on the
standard surface.
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Fig. 3. Relationship between E, and E,

under changes of distance from light source
to sample surface.
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Fig. 6.

Relationship between R and moisture content W using magnesium

oxide as reference standard. Bending point A shows disappearance of stand-

ing water on the sand surface.
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paper as reference standard.
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Relationship between R and moisture content W using black wool-coated
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Fig. 8. Relationship between R and mois-
ture content W under the natural light.
O : measured value under the artificial
light.

@ : 1st measured value.
O : 2nd measured value.
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Summary

When the sand sutface layer is wet, the mass of sand moving is remarkably de-
creased compared with the case when it is dry, but a quantitative relation has not been
clarified yet. Notwithstanding the importance of this problem for the research of coast-
al sand dune stabilization, in the conventional measuring methods of soil moisture
content, it was attempted to take out the sample and to embed the measuring element
in the sand or to make it contact with the sand surface, so that the conditions of blown
sand and wind are influenced, making it impossible to carry out accurate experiment,
retarding the progress of technique.

Having noticed the fact that the color of sand surface changes by the moisture
content of sand surface layer, the authors have been developing new methods of meas-
uring optically the degree of color change, by which our object has been achieved.

Here a simple method using an illuminometer on the market is mentioned. Namely,
the intensities of illumination due to scattered reflected light on the sand surface in
question and on the standard surface are measured, and the ratio R of the both inten-
sities and the moisture content W of sand surface layer measured each time are em-
ployed for drawing calibration curves as shown in Figs. 6 and 7, then the value of W in
the sand surface layer under consideration can be determined from the value of R
independently of the environmental brightness.



