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A digital data acquisition and analysis system based on a
DEC PDP 11/03-L microcomputer was installed at the cosmic ray
building at McMurdo Station in November 1980. The system
logs and analyzes in real-time infrasonic wave data teleme-
tered in from a six-microphone array at Windless Bight on the
Ross Ice Shelf. Every 2 minutes the microprocessor system
provides a hardcopy printout giving the infrasonic wave
parameters of trace velocity, azimuth of arrival, amplitude,
period, and degree of waveform coherence for signals that
have been detected by a least-squares algorithm for identifying
coherent waves in the six-microphone time-series data. This
new digital infrasonic system is capable of sensing infrasonic
waves in the period range from 1 to 200 seconds with ampli-
tudes as low as one-half microbar.

A new Sentinal 25-watt radioisotope thermoelectric gener-
ator (RTG) was installed in an 8-foot by 16-foot instrument hut
(see figure 1) in Windless Bight, at 167°40'E 77°45'S, to provide
power for the infrasonic microphone array electronics and the
six-channel telemetry system. The real-time analysis capability
of the digital system and the digital recording of the infrasonic
microphone data on magnetic tape at McMurdo Station make
it possible to conduct onsite studies of the morphology of the
various types of atmospheric infrasonic waves and also to carry
out additional analysis of the infrasonic digital data back at
the University of Alaska laboratory.

The digital infrasonic data tapes that were recorded at
McMurdo Station prior to the closing of the mail in March 1981
have been analyzed. Infrasonic waves have been identified
from auroral electrojet motions in the lower ionosphere, vol-
canic eruptions, marine storm sea-wave activity, and moun-
tain-lee wave sources.

Standing wave patterns on the sea surface during marine
storms produce, in the atmosphere, infrasonic waves of 6-
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Figure 1. Infrasonic hut in Windless Bight housing the radioisotope
thermoelectric generator and the telemetry equipment.

second period that will propagate great distances in the strato-
spheric sound channel. The storm centers that produce these
waves—or microbaroms, as they are called—are within the
quasistationary lows in barometric pressure at sea level that
lie off the coast of Antarctica. (See figure 2 for map showing
quasistationary lows in January.) The expanded sensitivity
range of the new infrasonic system in Windless Bight allows
us, for the first time, to observe microbaroms from antarctic
marine storms. In figure 3 the azimuth of arrival (the direction
from which the waves have come) and the horizontal trace
velocity Vh (defined as Vh = C sec a, where C = local sound
speed and a = angle between the wave vector and horizontal)
are plotted for all the microbarom wave packets for which the
correlation coefficient (a measure of the coherence between
the waveform at pairs of microphones) was greater than 0.6
during the period 8 December 1980 to 9 May 1981. Because of
the very large number of microbarom wave packets observed
from the direction of the Ross Sea low (around 1,660 in all) and
the Bellingshausen Sea low (around 150), not all the data are
plotted in the figure; however, there are enough points to give
a general idea of the variation of both number of microbarom
events and horizontal trace velocity with azimuth of arrival.

From the location of the low pressure areas shown in figure
2, it can be determined that these four storm-producing
regions subtend the following angles, as seen from the Wind-
less Bight infrasonic microphone array: Ross Sea low, 15°-50°;
Bellingshausen Sea low, 110°-140°; south Atlantic Ocean low,
190°-240°; and south Indian Ocean low, 250°-290°.

The microbarom data, a sampling of which is plotted in
figure 3, show that storms in the Ross and Bellingshausen Seas
are strong sources of microbarom infrasound. Microbarom
events from the Ross Sea are numerous and at times persist
for many days. The Ross Sea low is much closer to the infra-

Figure 2. Mean sea level pressure for January period in Antarctica
showing quasistationary lows (World Survey of Climatology, Vol.
14,1972; New York: Elsevier).
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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.
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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.

1981 REvIEW	 199




