
at McMurdo was inspected and repaired during November, and
observations continue.

Supporting aerosol and atmospheric ion measurements
made at South Pole indicate that there is a measurable flux of
atmospheric ions to the ice surface, which is related to vertical
wind velocity. This flux is comparable to aerosol scavenging of
atmospheric ions, but it has not, to this time, been included in
most ion balance calculations. The clean air facility at South Pole
proved to be an ideal site for this experiment because it presents
uncontaminated air over a uniform surface.

At South Pole, aerosol measurements at the clean air facility
were compared with meteorological data and with observations
of suspended and precipitating ice crystals. Previous work has
shown that an aerosol-enriched layer generally is present a few
hundred meters above the south polar plateau, but that it is
isolated from the surface by the strong temperature inversion.
Increased concentration of aerosol is observed at the South Pole
when mechanical mixing (due to wind shear) or ice crystal
precipitation causes air from this layer to be transported to the
surface.

A series of slow-rise meteorological balloon soundings was
carried out during the latter half of the austral summer to study
the temperature, humidity, and wind structure of air below the
500-millibar level (i.e., approximately the lower 3 kilometers),
with the ultimate purpose of investigating the nature of this
inversion and the mechanisms that cause transport across it.
Moist advection phenomena, analogous to midlatitude warm
fronts, preceded enhanced ice crystal precipitation.

A climatology of winds and temperatures, by month and
season for the layers between the south polar surface and 50
millibars, has been compiled from the existing radiosonde ar-
chive. This climatology shows the most frequent stratospheric
winds from the south to east (grid) quadrant and the most
frequent tropospheric winds from the north to west (grid)
quadrant. This climatological summary is available on request
from the Atmospheric Sciences Research Center.

This research was sponsored by the National Science Founda-
tion through grants DPP 79-05987 and 78-20662 and by the Na-
tional Oceanic and Atmospheric Administration through grant
NA79 RAD00023.

Atmospheric infrasonic waves
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Digital tapes from the 1981 season were reanalyzed using the
pure-state filter in order to enhance the signals. As a result of
this enhancement, infrasonic waves from mountainous regions
were observed in the antarctic data for the first time. Mountain-
associated infrasound ( i 'taj) has been observed in North Amer-
ica by Bedard (1978) and by Larson and others (1971). The antarc-
tic MA! occurrence is shown in figure 1, in which the MA! wave
packets observed in 1981 are plotted as a function of azimuth of

Atmospheric infrasonic waves with periods of 1-100 seconds
were measured at Windless Bight southeast of McMurdo Station
throughout the 1981 season. In January 1982, an upgraded digi-
tal data acquisition and real-time analysis system was installed
at McMurdo Station, in a new building next to the cosmic ray
building, to record the infrasonic wave data being telemetered
from Windless Bight.

A data-adaptive pure-state filter (see Sampson and Olson
1981) was incorporated in the new digital analysis system at
McMurdo that allows us to detect coherent signals that are 16
decibels below the ambient wind noise level. This online fre-
quency domain filtering technique has resulted in the detection
of ten times more coherent waves than were previously
observed.

A second PDP 11103 microcomputer and digital tape drive was
added to the infrasonic equipment to enable the winterover
operator to conduct offline analysis of various infrasonic wave
events. For example, the eruptions of Chichonal volcano in
Mexico on 29 March and 4 April 1982 produced waves that were
detected by the real-time digital analysis system at Windless
Bight from both the direct and the antipodal great circle paths.
The digital tapes from these volcanic signals were then ana-
lyzed using the offfine computer to provide spectral and wave
number-frequency information for estimating the energy re-
leased by the eruption.
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Figure 1. Number of mountain-associated waves as a function of
azimuth of arrival, 1 January 1981-1 January 1982. Column 1—
azimuth in five-degree increments; column 2—number of signals in
each azimuth Interval.
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over an entire year of data (1981 in figure 3), is the result of the
average stratospheric wind flow on the various microbarom
propagation paths from the source region to Windless Bight.

An analysis of 14.5 million digital readings of infrasonic mi-
crophone pressure for 1981 has shown that the average value of
the RMS (root-mean-square) noise level in the passband from 10-
to 100-second periods is 1.07 microbars, confirming that Wind-
less Bight is one of the most quiet sites on Earth.

This work was supported by Air Force Office of Scientific
Research under contract F49620-81-C-0091 and by the National
Science Foundation under grant DPP 81-21669.
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Figure 2. Number of microbaroms as a function of azimuth of arrival
for 1981. Column 1—azimuth in five-degree intervals; column 2—
number of microbarom signals In each azimuth interval.

arrival. The two principal directions from which MAI is observed
are 1350_1500, the direction of the Antarctic Peninsula, and
335°-355°, the direction of the Victoria Land mountains. Addi-
tional observations and data analysis will be necessary to identi-
fy the exact geographic location of the MAI sources. The period
of the observed MAI is about 50 seconds.

Five-second-period microbarom infrasonic waves generated
by standing sea-surface waves during marine storms are ob-
served at Windless Bight from four principal directions, as can
be seen in figure 2. These four microbarom source regions can
be identified with the quasistationary barometric lows in the
Ross Sea, the Bellingshausen Sea, the South Indian Ocean, and
the Weddell Sea. There is a very large seasonal variation in the
source regions from which microbaroms are observed. At pres-
ent it is not known whether this is a variation in source strength
effect or a propagation effect. Further analysis and correlation
with satellite images of ice cover are necessary to understand
this seasonal variation.

When the horizontal trace velocity (v) of microbaroms is
plotted as a function of azimuth of arrival (Az) of the incoming
waves (figure 3), a clear variation of V with AZ can be seen. The
measured horizontal trace velocity of a microbarom wave packet
is the sum of the scaler sound speed and the component of the
wind speed in the direction of propagation at the stratospheric
reflection height of the ray path (see Donn and Rind 1971). Thus
the variation in v as a function of direction of arrival, averaged

Figure 3. Horizontal trace velocity for microbaroms versus azimuth
of arrival for 1981. Column 1—azimuth interval; column 2—average
trace velocity.
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