
investigate the possibility of long-term fluorocarbons ii and 12
(F-il, F-12), ozone (03), and nitric acid (HNO 3) above the Pole.
The measurements in the 3-5 micrometer wavelength region
were being taken for the first time; they will extend the data set
beyond the wavelength range covered in the recently published
Atlas of South Pole JR Solar Spectra (Blatherwick et al. 1982).
Conditions at South Pole Station are highly favorable for observ-
ing trace gases in the atmosphere whose spectral signatures
may be masked by other absorptions at lower, more humid sites.

The spectral radiometer measurements had several objec-
tives: (1) determination of the total H20 (water vapor) content of
the atmosphere above South Pole Station, (2) comparison of the
H20 quantities determined from emission and absorption mea-
surements, and (3) investigation of several parameters that will
be useful in the design and construction of two instruments
intended to make winter observations of the concentrations of
H20,03, F-il, F-12, HNO3, and, possibly, N205 (nitrogen pen-
toxide) over the South Pole (one of the most important of these
parameters is the radiative properties of the ice crystals usually
present at variable concentrations in lower atmospheric layers).

The vrs system was operated through an open window of the
clean air facility. As in previous years, this was quite satisfactory
for measurements at the longer wavelengths (i.e., 7-12 microm-
eters); however, degradation was noticed in the quality of the
3-5 micrometer data due to building vibrations and thermal
turbulence in the interior-exterior air interface. To minimize
these effects, the instrument was operated from the entrance
deck. Several exceptionally clear days occurred during the
period of observation, and Fm data were taken on 6 days (3 days
for each region).

The spectral-radiometer system is designed to be most accu-
rate when the entrance area of the spectrometer is at ambient
temperature; therefore, it was set up on a plywood platform
approximately 10 meters from the clean air facility. Data were
taken at several elevation angles and under both clear and
overcast conditions. After approximately 10 days of operation,
the detector-dewar developed a thermal leak, which increased
the boiloff rate of the liquid helium coolant. However, hold

times were sufficient to permit short periods of data collection
each day until the liquid helium supply dewars were exhausted.

The data currently are being studied to determine operating
parameters for the winter-over instruments under con-
struction. Analysis of the data from previous seasons is con-
tinuing, and portions of the high-resolution solar spectra have
been published as a spectral atlas (Blatherwick et al. 1982). A
paper discussing nitric acid column densities over Antarctica
will be published soon (Williams, Kosters, and Murcray in
press).

The main objective of this research is to obtain data on the
atmospheric concentration and distribution of constituents over
the South Pole. The spectra recorded by our various infrared
instruments contains information not only about the total col-
umn amounts of various species, but also about the altitude
distribution of the constituents. The amount of altitude infor-
mation that can be obtained from such spectra is the subject of
another paper that will be published soon (Goldman et al. in
press).

This work was supported by National Science Foundation
grants DPP 79-24307 and DPP 79-20187. F. G. Fernald assisted in
the field operations, and D. B. Barker, R. D. Blatherwick, and A.
Goldman assisted in data analysis.
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Investigation of aerosol transport
processes at McMurdo and South Pole

J. SAMSON, R. HENRY, K. KEBSCHULL, and A. HOGAN

Department of Atmospheric Science
Atmospheric Sciences Research Center
State University of New York-Albany

Albany, New York 12222

The Atmospheric Sciences Research Center has been en-
gaged in the study of meteorological transport of particulate
material to Antarctica for several years. This work continued
through austral summer 1981-82, at McMurdo Station with co-

operation from M. Pomerantz's group (Bartol Research Founda-
tion, University of Delaware) at the cosmic ray observatory and
from LCDR Foster's aerologists (U.S. Naval Support Force Ant-
arctica), and at South Pole Station in cooperation with the Na-
tional Oceanic and Atmospheric Administration's Geophysical
Monitoring for Climatic Change (NoicMcc) program. In ad-
dition, a new series of meteorological observations was begun at
South Pole in cooperation with the Antarctic Services, Inc.,
station meteorological team.

The aerosol and atmospheric ion measurements obtained
during the 1981 austral winter indicate that air arriving at
McMurdo Station from the interior of the continent is not appre-
ciably altered in aerosol concentration as it passes over the Ross
Ice Shelf. Results of similar measurements made during the
same time period at high northern latitudes have been obtained
from B. Bodhaine (No,/GMcc), and a comparative analysis is in
progress. The aerosol, atmospheric ion, and ozone instrument
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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

CHARLES R. WILSON and JEFFERSON L. COLLIER

Geophysical Institute
University of Alaska

Fairbanks, Alaska 99701

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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