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On a New Method for Snow Gliding Measurement
— Gear-Type Glide-Meter —
By
Yutaka Yamada

Institute of Snow and Ice Studies, National Research Center
for Disaster Prevention, Nagaoka, Niigata-ken 940

Abstract

Snow glidings have been chiefly measured for the purpose of the design of snow
fence for protection from avalanches. The method used for this purpose is as follows:
Before the snowfall a glide shoe or wood ball is set up on a sloping ground as a fixed
mark at a given place. When the snow falls and the snow layer is formed, and when
the snow gliding occurs, the mark moves with the snow layer and then snow ghding
rate can be detected by measuring the displcement of the glide shoe or wood ball.
The principle of this method can be called fixed-to-snow method. This method
which was previously developed is sometimes very useful, but it has some uncscapable
defects.  Tor an example, il gliding snow sluffs take place on the measurement slope
in carly winter, the glide shoe should Le let flow downwards by them, and the mzasure-
ment would be stopped.

The present auther developed a new type of glide-meter, which is named gear-type
glide-meter, getting rid of the above-mentioned defect and other ones. The measuring
principle of the gear-type glide-meter differs from that of the fixed-to-snow method.
The former may be called the fixed-to-ground method, because the meter always
keeps its position at the fixed site on the measurement slope during the observation
time. The amount of snow gliding is converted into the angle of the gear rotation.
The amount of gliding(u) is expressed as a function of the angle of the gear rotation
(0): u=r0, where r is a cocthcient proportional to the diameter of the pitch circle
of the gear.

Obgervations of snow gliding using this glide-meter of new type have been success-
fully done on two different experimental slopes and an actual cut slope sided by
national highway for snow gliding study, The accuracy of this meter was sufficient
for the application to field measurements of gliding phenomena. The gear-type
glide-meter can be considered to be the most suitable cquipment for measuring snow
gliding and should contribute to [orecasting of avalanches occurring both on a specific

slope and in wide regions.
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Photo 6 Arrangements of the glide-meters on the test slope at Tokamachi
(1) View of the test slope (Arrow showing the location of the gear-
type ghde-meter).
(2) Gear-type glide-meter and the glide shoe with a guide rail.
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The results of snow gliding observation on the test slope at Tokamachi
(1) In the winter scason of 1974/1975
(2) In the winter season of 1975/1976
The data of the shoe-type glide-meter are also plotted (the data obtained by
the Government Forest Experiment Station). It is noted that the accumu-
lated gliding value measured by the gear-type glide-meter is smaller than that
measured by the shoe-type glide-meter in both the winter seasons mentioned
above. This reason can be explained by the locations of the two different
types of glide-meters and a tention zone around the glide-meters.
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Photo 7 Profile of sloping snow cover
above the glide-meter
{1) In the winter scason of
1974/1975 (In mid March).
Note the melting of the bot-
tom layer and the existence
of curvature of the whole
snow cover above the glide-

meter,

(2) In the winter season of
1975/1976 (10 March). Note
the exsistence of a crack
beneath the glide meter.
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Fig. 9 Trofile of physical properties of the sloping snow cover (Tokamachi
test slope, 10 March 1976). Note the existence of a crack which is
located at the lower side of the gear-type glide-meter. Notealsoa
negative peak of snow hardness measured by Canadian gauge above
the crack.
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‘Experimental setup of simul-

taneous measurement with the
gear-type glide-meter and the
method using a window and a
16-mm movie.

(1) From outdoors.

(2) From inside the window.
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Fig. 11 Schematic diagram of experimental sctup for measuring the
effect of creep on the rotation of the gear ((): Initial state:
@ : After 198 hours)
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