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Introduction
The second part of a collection of articles on the

activities of the U.S. Antarctic Research Program,
1966-1967, is presented in this issue of the Ant-
arctic Journal. While the last issue dealt with the
field programs carried out during the 1966-1967
summer in Antarctica, this issue is devoted to the
year-round programs conducted on the Continent
and aboard the USARP research vessel Eltanin,
studies made in the United States on the basis of data
and specimens collected in the field during prior
years, and the service programs that support USARP

scientists in all disciplines. (A third category of re-
search—involving international activities and coop-
eration—will be the subject of the November-De-
cember issue.)

The projects described were proposed and carried
out by scientists of universities, private or commer-
cial institutions, and government agencies. The fund -
ing and overall administration of the U.S. Antarctic
Research Program are the responsibility of the Na-
tional Science Foundation. Field support of the pro-
gram is provided by the U.S. Navy.

METEOROLOGY

Dynamics of the Surface-Wind Regime
Over the Interior of Antarctica

H. H. LETTAU and W. SCHWERDTFEGER

Department of Meteorology
Universit y of Wisconsin (Madison)

Katabatic winds of impressive strength are fre-
quently observed in the coastal regions of Antarctica.
However, in the interior of the Continent, with its
uniform, gently sloping surface and a shallow layer
of extremely cold air in the lower atmosphere, the
occurrence of a systematic downslope air drainage,
or even true katabatic winds, is an exception rather
than the rule. Generally, the surface wind tends to
blow at angles of about 45° to the fall line of the
terrain, so that lower elevations remain to the left of
a man facing the wind. This is documented by
many traverse-party reports and the inland-station
climatic records, which have been markedly im-
proved in quantity and quality during the last 10
years. Furthermore, it is remarkable that the sur-

face wind frequently is stronger and significantly
more persistent (measured by the vector-standard-
deviation, the directional constancy, or any other
suitable statistical parameter) than winds at and
above the top of the inversion layer. Obviously, this
noteworthy decrease of constancy with height is con-
trary to the behavior of the winds over most other
parts of the Earth's surface—wide land areas as well
as oceans. This fact indicates that due to the spe-
cific temperature stratification in the surface air
over Antarctica, a mass distribution exists which
favors a systematic alignment of the winds from the
free atmosphere down to the surface level. In
meteorological terms, this implies the effect of a
negative thermal wind.

In 1963, H. Lettau suggested that such a thermal
wind is caused by the pronounced horizontal tem-
perature gradient which must exist when cold air of
approximately constant inversion depth lies over
sloping terrain (see the sketch at the bottom of the
figure). Dalrymple, Lettau, and Wollaston (1963,
1966) used the observations made at South Pole
from March to September 1958 to show that the sur-
face-wind regime at the Pole indeed can be ex-
plained by the "inclined surface-inversion" effect.
In view of wider implications of the concept for the
understanding of the surface-wind regime of a large
part of the Continent, it appeared desirable to test
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