
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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Supporting synoptic observations have now been
made for two years at Plateau Station. The second
year's values are as follows:

Mean temperature	 —55.9°C.
Prevailing wind direction	North
Mean wind speed	 11.5 knots
Mean cloud cover	 4.2 (0-10 scale)
Annual snow accumulation	+ 9.1 cm

(measured on a grid of
49 snowstakes)

The Relation Between Terrain Features,
Thermal Wind, and Surface Wind

Over Antarctica

Terrain contour lines of the antarctic continent (elevation
in hundreds of meters) and the thermal wind due to the
sloped inversion between the "surface" (10 rn) and ap-
proximately 1,000 rn above ground. The values for Sovet-
skaya (S) and Vostok I (V,) are estimates based upon ob-
servations of one IGY winter only. B=Byrd Station; V'=

Vostok, present location.

W. SCHWERDTFEGER and L. J . MAURT

Department of Meteorology
University of Wisconsin (Madison)

Over the gentle slopes of the antarctic plateau,
the great temperature inversion in the lowest few
hundred meters of the atmosphere changes very
little over large areas, as far as its structure and
vertical extension are concerned. This implies the
existence of a strong horizontal temperature gradient.
Dalrymple, Lettau, and Wollaston (1963, 1966)
were the first to point out the importance of this
temperature gradient and the ensuing thermal wind
for the explanation of the surface-wind regime over
the Continent. A further discussion of the dynamics
of the phenomenon and its implications for the
maintenance of a polar ice cap was given by Lettau
and Schwerdtfeger (1967) in this journal.

Since that time, a computer program for the evalu-
ation of the thermal wind from large samples of di-
rectionally grouped wind observations at the top and
bottom of the inversion layer has been developed.
Preliminary results for various continental stations
are sketched in the figure. The main point is that the
thermal wind tends to be directed parallel to the
contour lines of the terrain, with the higher ground
to the right-hand side. The magnitude of the thermal
wind must be proportional to the strength of the
inversion and to the slope of the terrain. The vector
difference (wind at the top of the inversion minus
thermal wind) gives the fictitious geostrophic surface
wind—the wind which would be observed if there
were no friction. The difference between this wind
and the observed surface wind, and the ratio of the
speeds of these two winds, give the two parameters

Preliminary inversion-wind data for the six winter months,
April-September

(Wind speeds [] in rn/sec.)

Data	 IStation

South
Byrd	Pole I Vostok

Number of years obtained	9	5	4

Inversion class	 >15°C. >20°C. >20°C.

Number of cases	 323	593	504

Inversion strength	 19°C.	23°C.	26°C.

Resultant upper wind*	3400[7} 325°[5] 220°[5]

Constancy of upper wind
(percent)	 60	53	45

Resultant surface wind	0250[8] 050 0 [6] 250°[4]

Constancy of surface wind
(percent)	 86	76	78

Height of sensor above
surface (m)	 10	9	?

Thermal wind due to inversion 170°[13] 200°[8] 010°[8]

Frictional deviation angle	410	510	52°

Frictional speed ratio (r0 )	0.37	0.55	0.36

Computed slope of the
inversion layer (m/100 km) 260	110	90

Above the inversion, approximately 400-800 m above the ground.

a0 and r0 listed in the table, which characterize the
friction effect.

In comparison to values derived from observa-
tions in other parts of the world, the deviation angles
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