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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' — coo1ing 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 - 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.
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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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