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Figure 3. Horizontal trace velocity, in meters per second, for micro-
baroms observed at Windless Bight from 8 December 1980 to 9
May 1981.

sonic array than the other lows are; thus, one would expect
more microbarom events from the Ross Sea sources.

Propagation conditions play a very important role in deter-
mining whether or not microbaroms from a particular source

are observed. The horizontal trace velocity measured for a
particular microbarom wave packet is equal to the scalar sound
speed at the height of reflection of the ray path plus the com-
ponent of the wind speed at the reflection level in the direction
of propagation of the wave. Thus, the average trace velocity
for the microbaroms from the Ross Sea (about 350 meters per
second) is higher than that for microbaroms from the Bellings-
hausen Sea (about 300 meters per second). This is because the
propagation path from the Ross Sea storms to the infrasonic
microphone array is, on the average, parallel to the strato-
spheric winds, while the propagation path from the micro-
barom-producing storms in the Bellingshausen Sea to Wind-
less Bight is parallel to the stratospheric winds but flows in
the opposite direction. Thus, one would expect that the trace
velocity of microbaroms from the Bellingshausen .Sea would
be diminished with respect to those from the Ross Sea.

Although this statistical picture of the variation of micro-
barom trace velocity as a function of propagation path relative
to the mean stratospheric flow is crude, it is suggestive of
studies that could be made when upper air wind data become
available. It is anticipated that by studying the seasonal vari-
ations in the microbarom trace velocity from the different
storm centers around Antarctica we can say something about
the seasonal morphology of the mean stratospheric flow.

This research was supported by the Air Force Office of Sci-
entific Research, contract AFOSR 80-0125, with logistical sup-
port by the National Science Foundation, Division of Polar
Programs. C. Wilson, D. Spell, and D. Osborne worked in the
field between 14 November and 8 December 1980. S. Fullerton
was the winter-over operator.
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University of Denver researchers carried out two experi-
ments last season: continuation of the observations from South
Pole Station and measurements from the research aircraft. Both
experiments measure trace gases in the atmosphere to help
assess the impact of human activities. The Antarctic offers
unique access to a polar atmosphere and the lowest pollution
levels in the world.

The major components of the atmosphere—nitrogen and
oxygen—are transparent to infrared radiation. Experiments
that measure the infrared properties are sensitive only to the
minor gases—water vapor, carbon dioxide, methane, nitrous
oxide, and ozone—and trace gases. Our experiments are of
the remote sensing type; they are sensitive to these gases at all
altitudes along the observation path.

A high-resolution, infrared spectrometer system was oper-
ated from the clean air facility at Amundsen-Scott South Pole
Station. This was the third year of observations (Murcray,
Murcray, and Murcray 1980; Murcray et al. 1979). The spec-

trometer measures the infrared radiation arriving at the Earth's
surface from the sun; radiation is absorbed along the entire
atmospheric path. The 3 years of observations have covered
500 to 2,000 wavenumbers (cm- 1 ) (20 to 5 micrometers) with
an instrument resolution of 0.02 wavenumber (cm - '). The
observed spectrum contains several thousand absorption
lines, which can be identified with the various atmospheric
gases. A section of the spectrum is shown in figure 1.
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Figure 1. A short section of the infrared solar spectrum observed
from the South Pole. Most of the absorptions in this frame are due
to nitric acid; a few features are due to water vapor.
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Water vapor over the South Pole

H20 amount
Date	 (millimeters of precipitable water)

1 Dec 1978	 0.10
3 Dec 1978	 0.10

27 Nov 1979	 0.48
5Dec 1980	 0.35

One region of the spectrum has been observed in each of
the past 3 years. These data have been analyzed for the amount
of water vapor over the South Pole. As data in the table show,
the measured amounts are extremely low. Since water vapor
is one of the primary interferences for infrared astronomical
observations, the low water vapor amounts, plus high altitude,
make the South Pole a promising observation site. This is
further evidenced by the detection of solar emission lines from
our data (Murcray et al. in press) and the observation of solar
hydroxyl (OH) absorption lines (Goldman et al. in press).

The December 1980 spectra were analyzed for nitric acid
(HNO:) content. HNO3 is located primarily in a layer in the
stratosphere. The total amount is at a minimum at the equator
and increases toward both poles, and is larger in the winter
than in the summer. Figure 2 shows the results of a series of
aircraft measurements made in 1974, along with the South Pole
observation. The HNO: amount over the Pole is larger than
what we have observed elsewhere.

The research aircraft carried a spectrometer, cooled with
liquid helium, which measures the thermal emission of the
atmosphere. The emission depends on the amount of minor
and trace gases present. The spectrometer was also operated
in the 1978-79 season.

Measurements were made from the aircraft from California
to McMurdo and around the Antarctic Continent. Bad weather
at McMurdo limited the amount of data that could be obtained
this season. These data are being analyzed for fluorocarbons
11 and 12, HNO:, and O. The HNO: results will be useful in
understanding the large amount at the Pole, by showing
whether there is a sharp or a gradual increase from midlatitude
concentrations.

This research was supported in part by National Science
Foundation grants OFF 79-20187 and OFF 79-24307. Authors F.
J . Murcray and F. H. Murcray were in the field 11 November
to 15 December 1980; Barker was in the field during October
and November 1980.
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Figure 2. Nitric acid (HNO 3) amounts from various latitudes. Open
circles are measurements taken in 1974 during aircraft flights.
Black circle is the South Pole result from December 1980.
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A fully computerized weather radar system having a wave-
length of 3 centimeters was installed at Palmer Station in 1977.

It operated successfully for three field seasons, obtaining data
on movements and intensities of storm systems as they
approach the Antarctic Peninsula in the vicinity of Palmer
Station. Data from two of these three seasons are being ana-
lyzed to study cellular structure of storms and the effect of the
mountain barrier on storm motions.

During the 1980-81 season, the radar system was modified
to provide weather forecasting capability to the station. This
involved installation of a storage oscilloscope display and a
time-lapse camera for recording precipitation echoes during
storms. The iso-echo contour display system was kept intact,
and the antenna could be operated in either a 360° or sector-
scanning mode. The Desert Research Institute (DRI) did not
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