
installed to measure the ozone content of the atmo-
sphere at the surface, replacing older, less-accurate in-
struments. Vertical, total, and surface ozone distribu-
tion measurements in Antarctica aid in the study of
the properties of the general circulation of the upper
troposhere and the lower stratosphere, in the study
of the atmospheric energy budget, and in the study
of the onset and development of rapid warming per-
iods in the "spring" of each year.

Our personnel were also involved in a number of
other research activities such as studies of wind-chill
and the electric potential of the atmosphere at Pole
Station, features of the ionosphere at Byrd, and car-
bon dioxide at Pole. Also, installation was started of
equipment for projects that envisage Pole Station as
a long-term reference site for investigation of many of
the meteorological problems of today (such as atmo-
spheric pollution) that are basic to studies of weather
modification and the heat budget of the Earth.

A problem that has been troublesome since the
IGY is the real-time collection of meteorological data
for analysis and forecasting. During fiscal year 1968,
in cooperation with NASA, a coding device was de-
signed to permit the collection of weather data from
Eltanin by satellite. The device encodes the digital
weather data into corresponding voltages appropriate
for entry into the Interrogation, Recording, and Lo-
cating Subsystem (IRLS) of a ground transponding
platform installed on Eltanin, and for subsequent col-
lection from the platform by the Nimbus B satellite
in its orbit over the ship. It was planned that the data
would be relayed from the satellite to the Goddard
Space Flight Center near Washington, where it would
be reconstituted for real-time use by the National
Meteorological Center. All was in readiness for the
test, but the launch effort on May 17, 1968, was a
failure, and the satellite was destroyed two minutes
after launching. The test has been rescheduled for the
spring of 1969.

The goal of our meteorological investigations in
Antarctica is to improve our understanding of the
total effect of the Continent on the weather regimes
of the Southern Hemisphere and the world. To this
end, we are concerned with investigating the meteoro-
logical processes that are in operation in Antarctica,
in developing the climatology of Antarctica, and in
providing raw data for operational weather analysis
and forecasting by the various national and inter-
national forecast centers involved. It is expected that
during fiscal year 1969 and subsequent years, these
programs will be part of the international World
Weather Watch and will make significant contribu-
tions to the Global Atmospheric Research Program,
both of which are sponsored by the World Meteoro-
logical Organization.

Interdisciplinary Program in
Antarctic Meteorology

HERBERT J. VIEBROCK

Polar Meteorology Group
Environmental Science Services Administration

During the past year, the accomplishments of the
Polar Meteorology Group included completion, con-
tinuation, and initiation of research in the following
areas:

Radiation. In 1968, Mount Agung in Indonesia
erupted and spewed large quantities of volcanic ma-
terial into the stratosphere. A study of the effect of
the volcanic material on the incoming solar radiation
was completed. An example of the effect is shown in
Fig. 1, which illustrates the variation of the attenua-
tion of the direct solar beam. Prior to 1963, the major
attenuators were molecular scattering, ozone, and
water vapor. Following the eruption, aerosol attenua-
tion became predominant.
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Figure 1. Attenuation (A) of di-
rect solar radiation for the 1961-

1965 period at South Pole.

Stratosphere. An examination of the energy distri-
bution and transfer in the Southern Hemisphere stra-
tosphere over a three-year period continued, with the
completion of 50- and 100-mb mean monthly charts
for 1962-1964 and estimation of the northern bound-
ary fluxes. Emphasis will be on the formation and
breakdown of the polar vortex and the effect, if any,
of the volcanic material from Mount Agung. Fig. 2
presents the stratospheric cross sections of tempera-
ture and meridional wind along 1750 E. for January
and April 1963. The readings for January show the
typical summer pole-to-equator temperature gradient,
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Figure 2. Stratospheric cross-sections along 175°E. for January and April 1963.
Solid lines are the meridional component of the wind (misec), with the positive

values denoting the temperature (°G.).

Figure 4. Cloud and ice cover over the antarctic seas south
of 50°S. as determined from ESSA 3 photographs taken in
early October 1966. The dashed line denotes the pack-ice
limit and the solid line, the percent of cloud and ice cover.
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Figure 5. Surface data from Cruise 14 of Eltanin during 1964. The
wind vectors denote the direction from which the wind is blowing.
Values of the surface pressure are indicated in millibars at each sta-
tion. The winds and pressures reveal a persistent high-pressure area
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which reflects practically no meridional wind com-
ponent, while those for April indicate the initiation
of the polar vortex at the time of cooling in the polar
region and an increase in the meridional-wind com-
ponent from the north.

Fig. 3 indicates the changes in the vertical tempera-
ture structure of the atmosphere over Byrd Station
during the late fall and early winter of 1962. The 10-
day mean soundings illustrated here are being used to
study the role of various dynamic factors involved in
the observed local temperature change.

Satellite Data. Satellite photographs of the south-
ern polar regions from ESSA III and ESSA V were
used to determine the mean cloud cover and pack-ice
boundaries by 10-day and monthly periods during
the period October 1966 through March 1967. The
determination was limited to the oceanic and sea-ice
regions. Fig. 4 is a sample chart for a period in Octo-
ber 1966.

Synoptic Meteorology. A study is under way of
"blocking" situations in the southeast Pacific. Fig. 5
shows an example of such a situation in August 1964.

The data illustrated are from Cruise 14 of USNS
Eltanin. Both the ship and the high-pressure system
moved, but generally the system remained southeast
of the ship from 1800 on August 19, 1964, to 1800 on
August 27, 1964. Data obtained early in this century
suggest that such an event is not rare, though its fre-
quency is unknown.

Air-Sea-Ice Interaction. Data collected as part of
the scientist-exchange program aboard the Japanese
icebreaker Fuji are being studied to estimate the ex-
change of latent and sensible heat between the sea
ice and the atmosphere. The data were obtained by
means of a Kytoon-borne system that measured tem-
perature, humidity, and wind speed.

Other Contributions: Folio 8 of the Antarctic Map
Folio Series (American Geographical Society), which
contains data on the climatology of the surface en-
vironment, was published. Papers on the tropopause
region over Wilkes Station and cloud and ice cover in
the sea-ice region were presented at the American
Geophysical Union meetings in Washington, D.C.
Papers presented at the Polar Meteorology Sympos-
ium in Geneva in 1966 have been published.

Meteorological Studies on the
Antarctic Plateau

MARTIN P. SPONHOLZ

Polar Meteorology Group
Environmental Science Services Administration

The second year of a detailed study of the first 3
km of the atmosphere above the high antarctic
plateau was completed during the winter of 1967.
Interests were again concentrated on the great ant-
arctic inversion. Very slow rising balloons were used
to carry aloft radiometersondes, which transmitted to
the station measurements of temperature, pressure,
and upward and downward radiative fluxes. Through
the outstanding work of Robert Dingle of the Uni-
versity of Melbourne and Michael Kuhn of the Uni-
versity of Innsbruck, 89 ascents were made. Of most
importance were the 30 ascents made during April
and May, the early months of winter at Plateau Sta-
tion, which was a period of great surface cooling and
of the development of the great inversion, which
could not be observed the first year. The wind profile
was measured by tracking the balloons with two
theodolites. A computer program has been successful-
ly used for the reduction of the first year's data and
is being employed for the rapid deduction of the
second year's.

Analyses of the inversion data obtained during the

first winter have shown that the great antarctic in-
version is shallow, very persistent, and extremely
strong. Since all balloon soundings were made in
serial groupings on selected days when it was believed
the inversion was in a state of change or on days that
were exceptionally cold, averages are not meaningful;
but the typical inversion might still be described as
400 in from the surface to the maximum tem-
perature level (when the surface temperature was
—70°C. and the temperature at the top was —40°
C.). The inversion remained seemingly undisturbed
during the winter, regardless of the synoptic condi-
tions. Only during a very few brief periods did the
surface temperature rise to —40°C., indicating the
possible destruction of the inversion. In all cases, over
75 percent of the temperature increase with height
occurs in the lowest 200 m. The maximum tempera-
ture was always below 500 m. An isothermal layer
existed above the maximum temperature level, some-
times as high as 1,200 m. During periods of increased
cloudiness and high winds, this isothermal layer was
almost nonexistent. It appeared to be thickest during
clear conditions. The inversion below 400 in
remained unaffected. Directional wind shear that
varied as much as 150 degrees from the snow surface
to the top of the isothermal layer was observed, with
the greatest shear occurring beneath the inversion.
However, even more extreme shears have been ob-
served in the lower 30 m on the micrometeorological
tower maintained at Plateau Station by the U.S.
Army Natick Laboratories.
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