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Hideaki ABURAKAWA 1979 D-type Snow Depth Recorder Using Optical Fibers. Low
Temperature Science, Ser. A, 38, (With English Summary p. 78)
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Summary

An optical device called “D-type snow depth recorder” has been designed using optical
fibers as a sensor, which is capable of detecting snow surface and telling the snow accumula-
tion by a difference in brightness across the surface as well as identifying local changes in
weather in terms of solar radiation with a lapse of time.

The recorders which were set at various stations including a mountainous region, provided
successful and stable results and also proved easy in handling and setting, compared with
those provided by other snow depth meters which were set together at the stations.

The schematic of the recorder is shown in Fig. 1. As seen as from this, it contains
of two parts, that is, the sensing pipe S containing 200 optical fibers and the recording unit
R. Along the pipe S 200 holes are aligned at the interval of 1cm, to each of which the
upper end of a fiber is fixed, the lower end of a fiber is fixed to the bottom of the pipe
in the way in which all the ends are arranged in a line 10 cm in longer consecutively according
to the heighs of the other ends.

The recording unit R, a cylindrical case, contains a rolld direct print paper which revolves
by a driving clock unit moved by a dry battery (1.5 volts) with its axis parallel to the line
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moving at a rate of 6 cm/day in contact with the line perpendicularly to the line.

When the recorder is set at a station, the recording unit is buried in the ground so that
the pipe stands vertically on the surface.

After several snowfalls the lower part of the vertical pipe is covered with a snow pack,
then, in the daytime, the each of upper ends on the pipe above the snow surface transmits
light through the fiber and transmitted light reacts on the sensitizer of the direct print paper,
whereby the height of the snow surface, that is, the depth of the snow pack, is marked on
the paper. While the paper is moving at the constant rate, the depth of the snow pack with
a lapse of time is measured.

As the paper moves constantly and is not exposed to light during the night, it is marked
alternatively by a series of contrast pattern, which can be used as a date maker.

From these contrast lines and date marks made by the upper ends of the fibers, informa-
tion can be easily collected about increases and decreases with time in the depth of a snow
pack through a winter.

Furthermore, the degrees of exposure marked on the paper depend upon the intensity
of light through the fibers, so when it is fine, the paper is highly exposed as contrasted with
a poor exposure under a bad weather.

This suggests that the recorder is recommendable not only as a snow depth meter but

also as a weather discriminator.



