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Summary

Turbulent fluctuations in the horizontal velocity component were measured by using
two sonic anemometers under a condition of snowdrifting around a snowdrift, so-called
“wind scoop”, caused by an obstruction. A plan of a wind scoop around a small hut
and location of the sonic anemometers is shown in Fig. 2. The helicoidal stream around
the hut shown in the plan was observed by the trajectories of smoke and drifting snow
particles. The locations of the sonic anemometers are marked by numbers (1)~(4) in
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Fig. 2. Number (1) is windward and (2) is leeward against the hut respectively. Number
(3) is on the snowdrift or outside the wind scoop and (4) is inside of it. Runs (1) and
{2) are simultaneously measured ; so are Runs (3) and (4). The data from the sonic ane-
mometers were analysed as to the autocorrelation function and power spectrum, as are
shown in Figs. (3)7). The scale of turbulence and its mean passage time at measure-
ment points calculated from analyses of the autocorrelation function are shown in
Table 1. In the inertial subrange, an autocorrelation function

R(r) may be expressed as follows:

1—R() = <To >3/2, (1)

where 7 is the lag time and 7%, is the mean passage time. The scale of turbulence L
is defined by the following equation :

L= TyxU, (2)

where U is the mean wind speed at a measurement point. From Table 1, the power of
exponent was 0.78 outside the wind scoop, while it was 0.57 inside it. The exponent
is nearly equal to 2/3 in equation (1) which expresses isotropic turbulence. The intensity
of turbulence in the wind scoop was larger than at the outside: the former was 47.8
to 25.8% and the latter 174 to 18.8%. However, the scale of turbulence was of the
same order except on the snowdrift. On the snowdrift (location (3)), the scale of tur-
bulence was about 110 m ; it was two times the scale in other places (locations (1), (2)
and (4)). In the wind scoop, the fluctuating velocity perpendicular to the main air stream
is large, so snow particles drifting in the air are carried back into the main air stream.
Accordingly, the main air stream tends to become oversaturated, as snow particles are
supplied from the air in the scoop area. This oversaturated stream forms a drift on
location (3), resulting in predominant accumulations there.

The power spectra of u-fluctuation shown in Fig. 7 indicate an intersting depres-
sion peak on Run (3). The frequency of this peak was 0.17 cps and corresponded to
the wavelength 54.7 m that nealy equals the scale of turbulence in the windward undis-
turbed by an obstruction. This fact shows that snow particles moving in the same
turbulent field in the windward were deposited at parts of the snowdrift in location (3).
There are no remarkable peaks on other power spectra shown in Fig. 6 and 7. The
power spectrum in the inertial subrange is given by the so-called “—5/3” law as follows:

Fln) = &R a0, (3)

where ¢ is the rate of energy dissipation and n is the frequency. It is shown that the
frequency limit of the inertial subrange ranges from 0.05 to 0.2 cps.



