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Simultaneous observation of middle-level clouds was carried out from 1700 6
to 0800 7 April 1985 by using a 19.35 GHz microwave radiometer and an 8.6 mm
vertical pointing radar. The amount of vertically integrated liquid water (ILW)
was deduced from the data of microwave radiometer, and radar-echo intensity
was converted into the amount of vertically integrated ice water (IIW). Clouds
observed can be divided into two different parts. In part 1, the top of the radar-
echo was high and air temperature at the top was about —30°C. Clouds were
almost glaciated and the ratio of IIW to total water amount (ILW +1IW) was
larger than 50%. It can be said that upper-level clouds which provided a con-
siderable amount of ice particles as seeder clouds existed above middle-level clouds
and most of super-cooled water in middle-level clouds was glaciated. On the
other hand, in part 2 the top of the radar-echo was lower (air temperature at the
top was about —15°C) and liquid water was more abundant. The ratio of 1IW
to total water amount was less than 30%. Clouds were only one layer and
sufficient ice particles were not produced in the upper part of middle-level clouds.
The amount of vertically integrated liquid water was about 10 mg/cm? in part 1
and it exceeded 40 mg/cm? in some place of part 2.
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Studies of clouds and precipitation in the polar regions are important for not
only cloud physics but also climate research of the world. A lot of studies, mainly
on summer clouds in the Arctic region have been already carried out. However,
observations for cloud physical approach have been few in the Antarctic region.
A laser-radar was set at Syowa Station in East Antarctica since 1983 and clouds
in the Antarctic region have been observed by means of the laser-radar. The
results of observations are described in the present paper. The wavelength of
this ruby laser is 0.6943 yum and laser power is 1.0 J/pulse. Seventeen observa-
tions of clouds were carried out from May to November in 1983, and the follow-
ing results have been obtained by analyzing the data. Maximum backscatter
coefficient in the clouds was 1.1 km=%, and this value is larger than the value of
backscatter coefficient which was obtained by the observations of clear sky
precipitation at South Pole Station, but is much smaller than the value of back-
scatter coefficient which was obtained by the observations of clouds formed in the
middle latitudes. According to a relationship between air temperature and mean
depolarization ratio in a cloud, the value of mean depolarization ratio of the cloud



