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Summary

Snow-drift measurements using snow-traps were carried out in August 1969, on the
coastal region of the Antarctic continent, near Syowa Station. From the vertical distri-
bution of drift flux obtained by the snow-traps, the total drift snow transport at various
wind speeds was calculated and compared with that of Byrd Station (Budd, W.) and of
Sapporo (Kobayashi, D.?).

Measurements of drifting snow and some meteorological elements were made on
a snow field (69°02’'S, 40°01’E) with a gentle slope, which was 12km inland from the
coast and at a 520 m elevation above the sea level. The snow surface of this site was
hard wind-packed (surface hardness of 7~40kg/cm?, surface density of 0.41 g/cm?), the
site had few sastrugi or snow dunes. The annual net accumulation of snow in this
region is 10~20 cm of water.

A new type of the drift collector called Cyclone type is illustrated in Fig. 1 in
detail. The inlet diameters of Cyclone-No. 1 type and No. 2 type are 3cm and 2cm
respectively. The snow particles, which enter a small inlet of the collector with the
air, are removed from the air stream while rotating in the drum box and then the snow-
free air passes out through an outlet. For the Cyclone-No. 1 type drift collector, a test
of collection efficiency was made in a wind tunnel. The wind speed in the inlet tube,
Vi and at the center of the wind tunnel, V;, were measured by hot wire anemometers
for a range of wind speed of 3~21m/sec. The aerodynamic efficiency, Vi/V, plotted
against V, is shown in Fig. 3. The ratio Vi/V, varies from 0.7 at 5m/sec to 055 at
20 m/sec. From this test, the corresponding collection efficiency was determined to be
0.6 for a wind speed of 10m/sec or thereabouts and the drift flux measured by this
collector was corrected. The Cyclone-No. 1 type and No. 2 type drift collector were
mounted at heights of 15cm, 33 cm, 62cm and 33 cm, 80 cm, 130cm from the snow
surface respectively (see Fig. 2). After operating the collectors for intervals of 15 min.~
2 hrs., the snow deposit in the drum box was weighed.

Wind speeds and air temperatures measured at a 2m level during the drift measure-
ment are shown in Fig. 4.

The actual drift measurements by the drift collector give the “Mass Flux” F, defined
by F.= N,V, (g/m?sec), where N, stands for the drift snow concentration in a unit
volume (“Drift Density”), and V, is the wind speed at a level Z. Vertical profiles of F,
on logarithmic scales at various wind speeds are shown in Fig. 5. Integration of F,
over a suitable height range gives the total “Drift Transport” Q (g/m-sec) in a unit time
through a vertical surface of a unit width perpendicular to the wind direction.

During the drift measurement, the upper boundary of drifting snow was observed
to be under 10 m above the snow surface. The lower boundary can be considered to
be near the roughness height of the snow surface. Hence, the height range was chosen
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from 10m to 0.001 m. Extrapolating the four profile lines of the Mass Flux in Fig. 5 to
the height limits of 10 m and 0.001 m, the Drift Transport Qi%m was calculated for each
wind speed. Results of the calculations are shown in Fig. 6 with those of other inves-
tigators. In Fig. 6, a straight line (1) shows the empirical relation between the Drift
Transport and wind speed derived from the measurements with the drift traps in Byrd
Station, Antarctica by Budd and others. A curve line (2) shows the maximum values
of the drift transports at various wind speeds obtained from the measurements with the
trench method in Sapporo, by Kobayashi and others. The results of the author are in
good agreement with those of Kobayashi in a moderate wind (7~10 m/sec at 1 m level)
and the value falls between Kobayashi’s and Budd’s in a strong wind (about 12 m/sec).



