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On the Asymmetry of the Southern
Circumpolar Vortex, in the Winter
WERNER SCHWERDTFEGER
Department of Meteorology
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An interesting result of a study of the intense circumpolar vortex over and around Antarctica in the
winter is a well-defined picture of the field of vertical motion in the upper troposphere and lower
stratosphere. Considering the horizontal, or isobaric,
motion alone, it might appear as if there were only
insignificant deviations from a circular symmetric
pattern, the center of the vortex at the 200 mb. level
being located near the Pole or, to be exact, at a latitude higher than 85°S., every winter. It is then remarkable that the contour lines of the 200 mb. surface and the isotherms (nine-year averages for July
and August; cf. fig. 1) intersect, and that the temperatures in the Weddell Sea area are several degrees
lower than at the same latitudes in the Ross Sea
region.
An analysis of twice-daily individual aerological
soundings from the winter of 1962 puts in evidence
that warm air advection predominates over one sector of Antarctica without the corresponding increase
of temperature being observed, and cold advection
over another sector without corresponding decrease of temperature. Such conditions can persist
only if there is positive vertical motion (rising' — cooling in a stable atmosphere) in the first and negative
vertical motion (sinking — warming) in the second.
This interpretation of the observations is corroborated by an analysis of the temperature lapse rate
over Antarctica as shown in fig. 1. Thus, the asymmetry of the circumpolar vortex, eventually related
to the asymmetric configuration and topography of
the continent, appears much clearer in the vertical
than in the horizontal field of motion, and the mechanism of exchange of air between the upper levels
and the troposphere becomes evident. These findings will be described in more detail in a paper by
G. Kutzbach and W. Schwerdtfeger, Temperature
variations and vertical motion in the free atmosphere over Antarctica, in the winter, to be presented
at the International Symposium on Polar Meteorology at Geneva in September 1966.
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Fig. 1.
Average winter map (July and August, 1957-1965) of the
200 mb. surface over Antarctica. The solid lines represent
the height in geopotential meters, the first two digits of
every number being omitted, 800 '-S 10,800 meters. The
dashed lines are the isotherms, in °C. The dash-dotted lines
are lines of equal temperature lapse rate in the layer between 300 and 200 mb. (with a thickness of about 2,500
meters); the number .30 designates a lapse rate of 0.3°C.
per 100 meters. The shading marks the area of relatively
large lapse rate values.

Study of the Open Water Areas
Existing Along Parts of the
Antarctic Coast, in the Winter
WERNER SCHWERDTFEGER
Department of Meteorology
University of Wisconsin
Warren W. Knapp, a research associate of the
Department of Meteorology, is working as United
States representative at the International Antarctic
Meteorological Research Centre (formerly the International Antarctic Analysis Centre) at Melbourne,
Australia. The main topic of his work is an analysis
of the polynyas near the coast of the Antarctic
Continent as observed in Nimbus-satellite HR1R
pictures as well as the AVCS photographs taken in
August and September, 1964.
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A planimetric evaluation from satellite-picture
enlargements of cases selected for study, mainly
near the coast of East Antarctica from Enderby
Land to the Davis Sea, indicates that the areas of
these polynyas vary between 10 and 1.5 x lO
km. 2 In general, the agreements in location and size
of the polynyas on HRIR and AVCS, taken on
the same day, are close. There are cases in which
the area determined from an HRIR enlargement is
an order of magnitude larger than the area measured
on an AVCS photograph. However, the two areas
tend to coincide when one includes parts of the
AVCS photograph which, although they are not
completely black, are darker than the surrounding
ice; it is assumed that these semidark areas represent sea smoke and/or small-scale convective cloud
forms over the relatively warm, open water.
The quantitative determination of the polynyas,
together with an analysis of the concurrent conventional meteorological observations taken at the
coastal stations, is used to examine the question of
whether the formation, persistence, and disappearance of open water areas are clearly related to
such meteorological parameters as surface wind,
pressure gradient between neighboring coastal stations, passage of strong allobaric systems with corresponding wind shifts, and others. A significant
relationship has been found between negative surface-pressure changes and an increase in size of the
open water areas. On the other hand, the observed
size variations of the polynyas do not appear to be
related to the sea-level pressure gradient along the
coast, nor to the winds observed at surface and at
various heights in the atmospheric boundary layer,
at stations near to the polynyas. Preliminarily, one
might conclude that the intense, traveling, cyclonic
storms off the coasts of Antarctica, together with
the configuration of the coastline, are the key to the
variations of the polynyas, and that local wind
regimes such as the katabatic winds, affect the polynyas only if the right combination of other conditions is present.

Antarctic Plateau
Radiation Climatology
PAUL C. DALRYMPLE and LEANDER A.
STROSCHEIN
Regional Environments Branch

U. S. Army Natick Laboratories
In mid-January 1966, the U.S. Army Natick
Laboratories established a radiation climatology proSeptember-October, 1966

gram at Plateau Station. During 1967, the program
will be supplemented by a micrometeorological
tower program.
The radiation program is similar to one conducted
at Point Barrow, Alaska, during 1963-1964. Improved radiation instrumentation and fast data recovery through a modern data acquisition system
are features of the program. Net and total global
radiation is being measured with CSIRO (Funk)
radiometers and the global shortwave and reflected
shortwave radiation, by Kipp and Zonen solarimeters. During 1967, these instruments will be replaced by the Davos four-component radiation balance meters of Mörikofer. For the first time in the
history of polar meteorology, the above four elements of radiation will be measured with one instrument. Instantaneous measurements are being
made of direct shortwave radiation with the Kipp
actinometer, using standard OG-1, RG-2, and RG8 filters. Regional sky radiation is also being measured during periods of optimum conditions.
Data are retrieved in two forms—analog and integrated. Mechanical ring-t y pe integrators connected
to the analog strip-chart recorders provide halfhourly integrated values of the radiative components.
These values are printed out on tape and can then
be transmitted directly to the United States for
monitorship and preliminary analysis.

Interdisciplinary Research Program
in Antarctic Meteorology
WILLIAM S. WEYANT
Polar Meteorology Branch
Institute for Atmospheric Sciences
Environmental Science Services Administration
The following is a brief summary of work completed or in progress:
Radiation. Work on the IGY solar radiation data
was completed and corrections transmitted to the
World Data Center in Geneva. Mean monthly
charts of incoming solar radiation and albedo for
the antarctic region have been prepared. Work
continues on the evaluation of the longwave components of the radiation budget, using mean atmospheric soundings and empirical relationships.
A more detailed study of the recent decrease in
solar radiation observed at the South Pole (briefly
reported in Science, 148(3669): 493-494, April 23,
1965) is being completed and will be presented at
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