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Low Temperature Science, Ser. 4, 27. (With English Summary p. 96)
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Summary

It is very important to know the wind drag force (or shearing stress), concerned
with the studies on the mechanism of generation of drifting snow. Thus, we attempted
to directly measure the drag force exerted on the snow surface by the wind, using a
strain gauge (200 g) in a wind tunnel set in a cold room. The working part of the
wind tunnel is shown in Fig. 1.

In order to compare the directly measured drag force (rq) and values of the drag
force (r,) obtained by the wind profile method, the vertical distribution of wind speed
(U.) above the snow surface was measured by use of a sensitive hot wire anemometer.
This instrument is equipped with a very small tip with a thin hot wire made of tungsten
5 ¢ in diameter and 1 mm in length. This instrument was also used for the simultaneous
measurements of the intensity of turbulence. {cf. Fig. 4)

The vertical profile of wind speed U, at height Z above the snow surface is expressed
by the following equation.

U. = l;;* In Z+d _ 1 \/
Where Ux is the drag velocity defined by PU%=1,, P is the air density (1.4X107% g/cm?),
k is Karman’s constant which is equal to 0.4, Z, is the roughness parameter, and d is

Z+d

the zero plane displacement caused by the wind speed below the snow surface. (cf. Fig. 2)
The wind speed measured by the hot wire anemometer with a cap, set at about
0.5 cm below the snow surface was not zero either in the wind tunnel or in the field
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during drifting snow, but was found to be more than 0.3m/s and 0.1 m/s respectively.

The values of drag force obtained from the direct measurements and the wind
profile method are illustrated in Fig. 6. These values were used to determine Karman’s
constant £ as shown in Table 1. The value obtained was 0.57 and this value was larger
than the value of 0.4 which is generally used.

In the field the observations of drag force and wind velocity profile were obtained
by the use of the same equipment used in the wind tunnel. The results are shown in
Fig. 7.

In both the wind tunnel and in the field, the value of direct measurement zq was
larger than the value of the profile method z,. Therefore, it was concluded that Kar-
man’s constant was larger than the value of 0.4 when the wind blew above the snow

surface with porous media and particularly during drifting snow.



