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Shtthei TAKAHASHI and Hideaki ABURAKAWA 1976 A Snow Depth Recorder Using
Optical Fibers. Low Temperature Science Ser. A, 34. (With English Summary p. 85)
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Summary

Using optical fibers as the sensor capable of detecting the difference of brightness
between the upper and the lower part of the snow surface, a snow depth recorder has
been designed and used with successful results, which is proved relatively inexpensive
and easy in handling even in a mountainous region, compared with many types of
conventional snow depth meters. The outside view is shown in Fig. 1 and the device
illustrated in Fig. 2.

Two hundred optical fibers (a) (0.2 mm in diameter) are fixed on a board (b) at
intervals of 1cm and enclosed into a transparent achrylic acid resin pipe (¢) (3 cm in
diameter and 2m in length) painted in white except the portion of a vertical strip
with a width of 5 mm which serves as a slit for the sensing of a light with the tip of
each optical fiber. The tip of each fiber is buried in a groove 8 mm apart from the
edge of the board (b) to limit the incident angle of a light and to detect the snow
surface clearly. Other tips of the fibers are gatherd at the end (d) of the pipe and
arranged in a lattice to make an analysis easy. An 8-mm movie camera (e) takes
a picture of the lattice at intervals of several hours optionally controlled by a timer
(f). The camera and the timer can work with a dry battery (6 Volts) for more than
half a year. The total weight is about 8kg.

Using this instrument, the changes of snow depth were observed in Hokkaido in
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1976 for about a month at Mt. Asahidake in March and at Mt. Uenshiridake in July,
as shown respectively in Figs. 4 and 7 with the meteorological data at the nearest
observation station of each site. The observation at Mt. Asahidake in the accumula-
tion season disclosed that, as to the snow depth at a mountainous ridge, it tended to
increase when the wind blows sideway parallel to the ridge and tended to decrease
otherwise. The observation at Mt. Uenshiridake during the ablation season showed
that the ratio of ablation to accumulated temperature was about 0.25cm/°C-day, which
is much smaller than that of the snowpatches in Mt. Daisetsu Area. The small value
might be mainly due to the effect of dirt on the snow surface 2-3 cm in thickness, and
partly because of topographic and climatic differences between the two locations.

Favored by the shape and materials of the instrument, icing to the sensor was not
observed, and such observational errors were small that were caused by the disorder
brought about on the snow surface around the sensor due to winds and ablation.
Compared with the conventional instruments of this kind, the snow depth recorder
comprising optical fibers has enough accuracy and conveniency to be used in a moun-
tainous region in addition to the fairly low cost of making.



