
is employed with the same spectral resolution, 10.0
centimenter1 . In all cases aerosol contributions to
the downward flux are omitted; but mean cloudiness
for cirrus and altostratus clouds are included, employ-
ing a volume absorption coefficient of 1.0 X 10
centimeter-'. By adjusting the cloud volume absorp-
tion coefficient and assuming a droplet or particle
distribution, we could conclude approximate figures
on changing liquid water content through Mie theory
computations. This will be attempted. A possible
radiative feedback due to carbon dioxide increase is
being investigated.

The inference from both observational conclusions
is that cloud or moisture "contamination" has de-
creased from 1963 through 1973 over Antarctica.
Observations and related calculations are planned to
continue through at least 1976 to validate this appar-
ent change in the antarctic atmosphere through
changes in its infrared transmission.

Reference

Suomi, V. E., and P. M. Kuhn. 1958. An economical net
radiometer. Tellus, 10: 160-163.

Synoptic scale wind effects on the ice
cover of the western Weddell Sea

T. H. KYLE and W. SCHWERDTFEGER

Department of Meteorology
University of Wisconsin

Madison, Wisconsin 53706

According to the logs of various expeditions trying
to go south by ship along the east coast of the
Antarctic Peninsula, any progress beyond about 64°S.
almost always was made impossible or at least in-
advisable by masses of pack ice east of the Larsen
Ice Shelf. In 1893, however, Captain C. Larsen, sent
out by a Hamburg whaling firm, reached much
higher latitudes. To quote Priestley et al. (1964),
he "discovered land, afterwards named the Oscar II
and Foyn Coasts, reaching as far south as 68'10' in
the Weddell Sea." Recent years' satellite pictures have
shown (NASA, 1971; Sissila et al., 1972) that occa-
sional large leads of open water directly , off the
Larsen Ice Shelf can appear within a few days. In
extreme cases, these leads have opened to a width
of 30 nautical miles and extended from 65° to
about 70°S.

Open water areas of such size must have consider-
able effect upon the air above them, particularly

Captain Kyle is on assignment to the University of Wis-
consin from the U.S. Air Force Institute of Technology,
Wright-Patterson Air Force Base, Ohio 45433.
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during the 6-month winter when the temperature
difference water minus air easily can surpass 20°C.
Large leads of this kind also can be of interest for
navigational purposes. Use has been made, therefore,
of new, high quality DAPP satellite photographs, in
combination with the twice daily synoptic analyses
of the Australian Bureau of Meteorology, to specify
the meteorological conditions under which large leads
along the Larsen Ice Shelf (i.e., in the area marked
by horizontal bars in the figure) open and close.
The results of this analysis will be presented in detail
in Kyle (M. S. thesis, in preparation), with repro-
ductions of relevant satellite pictures and with signifi-
cance tests of the statistical relationships found. The
figure shows in summary form the average trajectories
of the cyclonic storm centers advancing in a generally
eastward direction in the Antarctic Peninsula sector.
The dashed trajectory is the average for several series
of days when a lead was opening or remained open;
the solid trajectory is for days when a previously
existing lead was closing.

Briefly, the explanation of these findings is that
when there are strong horizontal gradients of the
sea level atmospheric pressure field, the motion of
pack ice is approximately in the direction of the
geostrophic wind. Consequently, when the sorm
centers lie between, say, 60° and 50°W., st'ong
westerly winds blow over the western Weddell I Sea
in the case of the southern trajectory, while stong
easterly flow must appear in the case of the nor4iern
one. The weaker winds of changing direction inj the
high pressure ridges between two consecutive cyc one
centers, moving approximately along the same oath,
cannot have much effect.

Averaged cyclonic storm tracks computed from 40 indivdual
storm trajectories in six cases of opening leads, and 41 traj.ctori.s
in five cases of closing leads, east of the Larsen Ice Shelf .4 The
length of the line segments crossing the trajectoriesevery 5° of
longitude indicates ± one standard deviation of th. mean lati-
tude of the storm center location. The individual trajectories ave
been evaluated from the semidaily analyses of the Austr han
Bureau of Meteorology, supplemented by DAPP satellite p oto-
graphs, for the time periods February 28 to April 20 and S. •m-

ber 15 to November 24, 1973.
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The surface and 500-millibar synoptic analyses
around the antarctic continent have improved con-
siderably in recent years due to the availability of
more and better satellite information. It now should
be possible to forecast what path a cyclonic storm
appearing to the west of the Antarctic Peninsula will
take and what the consequences might be with
respect to the ice cover in the western Weddell Sea.
Obviously, the duration of the presence of a sizeable
lead along the Larsen Ice Shelf depends heavily on
the persistence of a far southern track of the subpolar
cyclonic disturbances. Nevertheless, a forecast for
more than 2 days always will be risky. From a
climatological point of view, the best chances for the
formation of the Larsen lead should exist in the
spring months when the circumpolar low pressure
trough in the Antarctic Peninsula sector tends to be
farther south than in the rest of the year.

This research was supported by National Science
Foundation grant Gv-28810.
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The Antarctic Peninsula and the
temperature regime of the

Weddell Sea

W. SCHWERDTFEGER
Department of Meteorology

University of Wisconsin
Madison, Wisconsin 53706

An analysis of the origin of the wind regime along
the e st coast of the Antarctic Peninsula and a corn-
paris( ri of the climatic characteristics of the Weddell
Sea ea with those of other parts of the continent's
coast iave led to several conclusions.

ng southwesterly surface winds, as observed at
Snow Hill (Bodman, 1910) and Matienzo (Servicio

rológico Nacional, 1972), develop when ex-
.y stable air masses move westward over the

ice vered Weddell Sea and are blocked by the
;ainous Antarctic Peninsula. The theory of this
menon has been given by Schwerdtfeger (in
with application to a dynamically similar flow

n north of Alaska's Brooks Range. The high

Average monthly temperatures west and east of the Antarctic
Peninsula. West: ME, Melchoir, 1947 to 1956 (64.3 0 63.0°W.); AR,
Argentine Island, 1962 to 1971 (65.3 0 S. 64.3 0 W.); AD, Adelaide
Island, 1962 to 1971 (67.8 0 S. 68.9 0 W.). East: SN, Snow Hill, 1902
to 1903 (64.4 0 S. 57.0°W.); MA, Matienzo, 1962 to 1971 (65.0°S.

60.1 °W.).

frequency of southwesterly winds in the eastern and
northeastern part of the Weddell Sea therefore is
not necessarily an indication of the presence of a
low pressure system at sea level in the central Weddell
Sea. Indeed, the new mean monthly pressure maps of
Taljaard et al. (1969) show that the area of prevail-
ing lowest sea level pressure lies farther east, between
0° and 30°E. This is in agreement with results of an
analysis of the location and frequency of occurrence
of cyclonic cloud vortices between 50°S. and the
continent, based upon daily satellite picture mosaics
for 11 spring and fall months (Kachelhoffer, 1973).

The severity of the climate of the Antarctic Penin-
sula's east coast, in contrast to the mild conditions
on the west coast, is shown in the figure. More evi-
dence will be published later. The average annual
temperatures of Matienzo (at 65.0°S. with —12.1°C.)
and Snow Hill (at 64.4 0 S. with —11.5 0 C.) are
lower than those of other coastal antarctic stations
at considerably higher latitudes as, for instance,
Dumont d'Urville (67.7°S., —11.0°C.) and even
Novolazarevskaya (70.9 0 S., —10.8 0 C.). In the
months of May to August the average speed of the
southwesterly winds at Matienzo and Snow Hill is
11 and 14 meters per second; for all other directions
it is much less. At the latter station, the mean tem-

September-October 1974	 213


