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Résumé

Hard snow is thousands or more times as hard as soft snow. The author devised
an instrument by which the hardness of snow could be measured accurately over a wide
range of hardness. The appliances are shown in Fig. 1. A thin circular metal plate C
(area: Scm?) is ptit on the snow surface. Rod A with a small cylinder B at its bottom
end (weight: M kg) is stood on plate C. A brass cylinder m (weight: m kg) with a hole
through the center is held by hand % cm above the upper surface of B with rod A passed
through its central hole. When the brass cylinder m is released, it collides against
cylinder B pushing the whole appliance some distance 4 cm into the snow. The resisting

force of the snow averaged over the distance d is equal to F (kg)=m <I+%> +M. The
harder the snow is, the larger the value of F. The author defines the hardness H of

snow as F divided by the area S of plate C, that is, H:%‘—kg/cmz. The wide range
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of hardness from about 1 gr/cm’® (new soft snow) to about 20 kg/cm® (old compact snow)
can be covered by changing the valus of S, m and 4. The diameter D of plate C, the
weight of m and the height % which should be most suitably chosen for different kinds .
of snow are shown in Table 1. ‘

Fig. 2 shows the change in hardness of a snow cover in relation to the distance above
the ground. The hardness was determined by three different hardness-meters; H—the
present author’s, K—Kuroda’s. and R—Rammsonde’s. It seems that the author’s gives
the most reasonable hardness profile.

In Fig 3 the hardness H is plotted against the density » of snow. The triangles
show the values obtained on wet snow, all the other marks being for dry snows of
temperatures 0°~—9°C. With the dry snows, the relationship between H and ¢ is
represented by H=100 o*, '

The feet make a hole, ski make a spur, on the snow. The energy needed to make
the hole or the spur was determined by the use of the present hardness-meter. The
energy required for the hole was found to be three times as large as that for the spur.
Once a hole is made, its bottom becomes fives times harder than the natural snow surface.

The snow pushed down by the present hardness-meter makes a distinctly bordered '
region of compressed snow underneath the bottom of the hole. A thin section for
microscopic observation was cut vertically through the snow below the center of a hole.
The dark circular portion in Fig. 8 is the region of compressed snow. A portion of a
thin section taken just below the border of the compressed region is enlarged in Fig. 9.
The ice grains are joined firmly with one another. Fig. 10 is an enlarged photograph of
the compressed region. The ice grains lie like sand grains with no joints between them:.



