
stallation and checkout period in December is shown in the
figure.

If the operation is satisfactory for 1 year the measurements
will be continued, otherwise the instrument will be retrieved
and returned to Denver for improvement.

Both projects were supported by National Science Foun -
dation grant DPP 86-10804 and the National Aeronautic and
Space Administration. The first project was also supported by
the New Zealand Department of Scientific and Industrial Re-
search and the New Zealand Antarctic Program.
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This research is centered on balloonborne measurements of
polar stratospheric clouds and frost point in the nighttime
stratosphere over Amundsen-Scott South Pole Station. During
this time of year, satellite observations of polar stratospheric
clouds are not available. The water-vapor measurements will
help identify the processes important in the formation of polar
stratospheric clouds; in addition, they will detail the dehydra -
tion of the antarctic stratosphere. The polar stratospheric cloud
measurements are accompanied by simultaneous ozone meas-
urements using the same instrument package and digital-data
telemetry data system.

A project similar to the one described here is also being
conducted in the arctic from Alert, Northwest Territories, (82°N
61.5°W) (Rosen, Oltmans, and Evans 1989). The reader is re-
ferred to this other work for a more complete description of
the instrument and the nature of expected results. The bal-
loonborne polar stratospheric cloud observations are made with
a new instrument called a backscattersonde which has an end
data product very similar to that obtained by a 2-wavelength
lidar system. The frost-point measurements are made with a
cooled-mirror type device previously used in both the arctic
and antarctic.

As of this writing, the primary balloon-sounding phase of
the program is just beginning. Several test flights as well as
two data flights have been conducted and the resulting data
files have been successfully sent to Boulder, Colorado, by sat-
ellite for analysis. Instrumentation and supplies for approxi-
mately 17 more soundings are on hand for launching.

The initial results from the frost-point measurements sug-
gest that the entire troposphere inside the vortex becomes
saturated as the atmosphere gradually cools. In the strato-
sphere, the water-vapor mixing ratio is initially about 4 parts
per million by volume, but we expect to see this value decrease
during the course of the winter. Previous experience with the
frost-point sensor at McMurdo Station shows the stratospheric
water-vapor concentration to be in the 1-2 parts per million
by volume range at the end of winter suggesting a significant
dehydration of the stratosphere (Rosen et al. 1988).

It should be noted that the size of the instrument payloads
for this research project is three to four times larger than those
previously launched during the night at the South Pole Station
and requires a significant effort by the launch personnel work -
ing outside in very low temperatures. (In previous years, the
balloon and flight train could be prepared inside a small in-
flation shelter prior to launch.) As a side benefit, the experience
gained in this year's effort should provide critical new infor-
mation for designing an improved balloon-launch facility for
South Pole Station.

This work was supported by National Science Foundation
grant DPP 88-16563. Fred Schrom and Carl Groeneveld were
primarily responsible for instrument preparation and launch-
ing of the balloons at Amundsen-Scott Station. They were
assisted by David Ayers and Kitt Hughes. Their efforts are
greatly appreciated.
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