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Summary

To measure the wind turbulence near the snow surface during drifting snow, one
component ultra-sonic anemometer was used (cf. Fig. 1). Measurements were made at
a height of about 1 m above the sufrace of a snow field on the Farm at the Hokkaido
University from January to March 1969. The data obtained for five days in February
were analysed in as much as the data obtained from one component ultra-sonic ane-
mometer has a meaning only in the case of a constant wind direction.

The auto-correlation coefficient R(#) of the fluctuating wind speeds at time ¢, and
ty+1¢ is given by the following equation :

t \m
Ro=1=(-f)", (1)
where T denotes the passing duration of the largest turbulence element passing through
the measuring point. Thus, the scale of turbulence element L is defined by the follow-
ing equation :

L:T()XU, (2)

where U is the mean wind speed at a measured height. The application of the theories
of isotropic turbulence to nonisotropic turbulence was developed by Kolomogoroff (1941)
who proposed' the theory of a local isotropic turbulence. According to his theory the
value of m is equal to 2/3, however our observed values of m were between 1/3 and 2/3.

The results from our measurements (cf. Table 1) suggest that the scale of turbulence
element L during drifting snow was small in comparison with that which was measured
in non drifting snow. For example, when the mean wind speed was about 3 m/s both
in drifting snow and non drifting snow, the scale of turbulence was about 17m in the
former and it was approximately 44.6 to 88 m in the later, therefore the later was about
2-5 times of the former. When drifting snow occured, the mean wind speed was larger
and the scale of turbulence became smaller. The scale of turbulence is in agreement
with the scale of patterns erroded on the snow surface, such as wave lengths of snow
waves or the distance between groups of sastrugi. For example, when the mean wind
speed at a height 1 m above the snow surface was 5-6 m/s, the scale of turbulence was
about 14-16 m (Feb. 20, 1969) and the distance between groups of sastrugi was 10.6m
(Feb. 7, 1969). It is of interest that the turbulence of wind affects the snow surface
through the medium of drifting snow particles and the resulting patterns were etched

on the snow surface.



