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During the past year, accomplishments of the
Polar Meteorology Group included research in the
following fields:

Radiation. Results of an investigation of the re-
cent decrease in solar radiation observed at the
South Pole were presented at the Symposium on
Polar Meteorology in Geneva, September 1966. A
more detailed report on this phenomenon has been
submitted for publication in Tellus.

Stratospheric circulation. A series of mean
monthly 20-mb charts for the high-latitude Southern
Hemisphere was issued as an ESSA Technical
Memorandum in February 1967. A similar series
for the 50- and 100-mb levels has been completed.

Studies are in progress on the dynamics of the
polar vortex in late autumn and winter and on the
relations of observed stratospheric warming to the
dynamics of the jet stream. An investigation of
stratospheric-aerosol density and sources is also
being conducted.

Ozone. Results of the analysis of the ozonesonde
observations in Antarctica during 1964 were pre-
sented at the Symposium on Polar Meteorology in
Geneva, September 1966. Antarctic ozone observa-
tions for other years are now being analyzed to re-
late observed variations in atmospheric ozone con-
centrations to atmospheric motions.

Map Folio Series. Folio 4 of the Antarctic Map
Folio Series (American Geographical Society),
which contains climatological charts and discus-
sions of the free atmosphere over Antarctica, was
published in December 1966. The preparation of
material for a folio on the climatology of the sur-
face environment has been completed.

Satellite data. Photographs of Antarctica and the
surrounding seas, taken by the satellites ESSA III
and ESSA V, are being analyzed to determine mean
cloud cover and pack-ice boundaries by 10-day pe-
riods for the calendar year ending October 1967.

Subsurface heat flux. The results of a study of
the mechanism of heat flow and storage in the upper
layers of snow on the central plateau of Antarctica
were presented at the Symposium on Polar Me-
teorology in Geneva, September 1966. This investi-
gation resulted in the evaluation of conductivity co-
efficients and other thermal parameters in the upper

layers of snow, and it related the heat flux in the
snow to the heat budget at the snow surface.

Wind-shear components. Pilot balloon data from
Little America were used in a study of the frictional
and thermal components of the wind shear in the
boundary layer. It was found that the components
of the total wind shear could be evaluated with
quite consistent results, and that the thermal com-
ponent could be used to establish the mean tempera-
ture pattern in the vicinity of the observational site.
A report of this work will be published in the
Monthly Weather Review for September 1967.

Moisture transport. The analysis of summer
meridional moisture-transport values at Byrd Sta-
tion permitted the construction of an empirical ex-
pression for moisture transport as a function of
height over Antarctica. By making certain assump-
tions about moisture deposition at the surface as re-
lated to transport, an expression was obtained for
surface moisture accumulation as a function of the
distance inland. Observational data fit the model
remarkably well. Implications of snow accumula-
tion under the present climatic regime with respect
to variations in ice thickness over Antarctica are dis-
cussed in a paper that was presented to the me-
teorology section of the International Union of
Geodesy and Geophysics, which met in Lucerne,
Switzerland, in September 1967.

Other contributions. Personnel of the group pre-
pared a discussion of antarctic climatology, in which
emphasis was placed on the local climatology of ice-
free areas; it was published as a chapter in volume
8 (1966) of the Antarctic Research Series. Con-
tributions were also made to a review of the status
of observations of surface winds and surface currents
of the ocean surrounding Antarctica, presented at
the Antarctic Oceanography Symposium in Santi-
ago, Chile, September 1966.
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In the first winter of operations at Plateau Sta-
tion, 13 series of balloon observations comprised of
65 individual balloon ascents were made through the
inversion layer. On each flight, measurements of tem-
perature, pressure, and both upward and downward
radiative fluxes were transmitted by radio to ground
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recorders in the meteorological office. In addition,
each balloon was tracked by two theodolites so that
the wind structure of the lower atmosphere could be
determined reliably. It was found that the top of the
temperature inversion was generally 1 km or less
above the snow surface throughout the winter.
The data obtained are now being reduced in prep-
aration for an investigation of the structure of the
great antarctic inversion and relations of changes in
thermal structure of the inversion layer to changes
in the wind field and in the radiative transfer of heat
through the layer.

Temperatures at several levels within the upper
few meters of the snow were measured at least once
daily. These data are also undergoing reduction,
after which they will be analyzed to evaluate the
seasonal heat storage in the snow and other thermal
parameters.

Regular synoptic measurements of surface pres-
sure, temperature, and winds were made every six
hours, and visual observations were made of other
meteorological conditions, such as cloud types and
cover. On the basis of the first year's observations,
the climate of the Plateau area may be characterized
as cold, dry, and generally clear, with light to mod-
erate winds. The mean annual temperature was
—56.6°C. (-69.90F.), and the lowest temperature
measured was —85.2°C. (-121.4°F.). The average
cloud cover was less than three-tenths, and two-
thirds of the days were clear. The mean wind
speed was about nine knots, and blowing snow that
restricted visibility to one-fourth mile or less oc-
curred on 17 days during the year.

UPPER ATMOSPHERE PHYSICS

Kotzebue, Alaska—Macquarie Island
Conjugate Point Micropulsation

Experiment
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During the 1966-1967 austral summer, the Geo-
physical Institute of the University of Alaska in-
stalled a three-component induction-loop mag-
netometer on Macquarie Island. This island is the
site of a permanent scientific station of the Aus-
tralian National Antarctic Research Expedition

(ANARE). Logistic support for the project was
provided by the Australian government, while the
Geophysical Institute, under NSF Grant GA-726,
provided the instrumentation and a geophysicist to
install it.

The Macquarie Island magnetometer is identical
to one installed by the Geophysical Institute at
Kotzebue, Alaska, in November 1966. The Mac-
quarie Island and Kotzebue stations are a conjugate
pair.

The induction-loop magnetometer, which mea-
sures the rate of change of the Earth's magnetic
field, is suitable for remote field operations because
of its simplicity of design and lack of moving parts.
The information received by these magnetometers
at Kotzebue and Macquarie Island is being recorded
on pen-and-ink analog charts and magnetic tape.
This method provides both a visual record of the
amplitude of micropulsation events and a tape re-
cording, which is used for the frequency/time
analysis of various magnetic-field fluctuations.

The purpose of this project is to study, at conju-
gate points, the three-dimensional polarization and
frequency/time characteristics of geomagnetic-field
niicropulsations in the frequency range from 1 to
.001 cps. It is well known that certain types of
micropulsations exhibit identical characteristics at
conjugate points. The most notable are Pg and
Pc-5 events, which have been shown to be due to
field-line-guided hydromagnetic waves. Until the
recent installation of the Kotzebue and Macquarie
Island induction magnetometers, it was necessary to
use the Macquarie Island—College, Alaska, rapid-
run magnetograms for conjugate-point research. Sig-
nificant results have been obtained by means of the
Macquarie Island—College data, but the lack of
conjugacy between these stations and the low sensi-
tivity of the equipment restricted the analysis to
long-period niicropulsations. The Macquarie Island
and Kotzebue induction magnetometers extend the
useable frequency range for analysis to shorter pe-
riod pulsations, and their location is within a few
kilometers of conjugacy. Records obtained over a
period of two months in early 1967 at Macquarie
Island were sent to Alaska at the end of summer
operations. These data are now being analyzed at
the Geophysical Institute in conjunction with the
data recorded simultaneously at Kotzebue.

The two stations have been operating satisfac-
torily since January 1967, and it is expected that
they will continue to do so. Scientists spending the
1967 winter at Macquarie Island are maintaining the
equipment and changing records daily as part of the
cooperative program between the Geophysical In-
stitute and ANARE.
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