
version exists primarily because heat loss from the
snow is larger than heat loss from the overlying air.
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Remarkable wind shifts and speeds
a few meters above the surface

of the antarctic plateau
W. SCHWERDTFEGER

Department of Meteorology
University of Wisconsin

Spectacular variations of the wind between one and
a few tens of meters of height have been observed at
Plateau Station (Sponholz, 1968; Kuhn, 1969; Frost-
man, 1969). Examination of the measurements at ten
levels of the micrometeorological tower, 0.5 to 32 in
above ground, leaves no doubt that this phenomenon
is directly related to the presence of a strong tempera-
ture inversion. On the average, during the winter of
1967 at Plateau Station, the change of the wind direc-
tion between the 0.5- and the 32-rn levels was 4, 30,
and 57 degrees of azimuth when the temperature dif -
ference (T3'2- T0 . 5 ) was 4 3 0 , 8° to 12°, and
20 0 C., respectively (Schwerdtfeger, 1970, fig. 10).

The measurements made at Plateau Station can be
used to test a theory (Mahrt and Schwerdtfeger, 1970)
that aims to explain the change of the wind with
height in a friction layer with a horizontal tempera-
ture gradient that decreases upward exponentially.
Such conditions, which exist over a sloped terrain
when there is a strong surface inversion of approxi-
mately constant vertical extent, are found over the
antarctic plateau during most of the year and over
Greenland, though with less persistence, during the
winter.

When the surface inversion is strong and the wind
at the highest level of the tower is nearly calm, the
32-rn height range of the micrometeorological tower
at Plateau Station is sufficient for a meaningful com-
parison of observed and theoretical winds. In such sit-
uations there must exist a low-level wind maximum
whose height is directly proportional to the square
root of K, the eddy diffusivity. With very small values
of K, which are typical of extremely stable airmasses,
this height should be between 6 and 12 m above
ground.

m/sec	 32

so	 \150

280*	 326'	 3

A comparison of the wind observed along the micrometeorologicaI
tower at Plateau Station (dots) and computed wind valies.

The three curves in the figure (wind speed on lft,
direction on right) have been computed from the
equations given by Mahrt and Schwerdtfeger (1970)
for three different values of K. It was assumed that
calm conditions were present at the top of the inver-
sion layer, that the inversion was 19°C., and that the
slope of the terrain was 1 in 500. The heavy dots rep-
resent speed and direction of the resultant wind deter-
mined for all 54 half-hour intervals during the winter
of 1967 for which the 32-rn-level wind was less than 1
rn per sec and the temperature inversion 15°C. or
more. It is evident that the value of K = 80 sq cm
per sec leads to a good overall agreement between ob-
servations and theory. Of course, a serious shortcom-
ing of the theory is the assumption of a constant K.
In fact, the graphs suggest that a somewhat smaller
value in the lowest layers and a larger one above
about 8 m would lead to a still better agreement;
however, analytical solutions for the inversion wind
with variable K are not available.

When the upper wind is weak, the low-level maxi-
mum wind speed is proportional to the strength of the
inversion and to the slope of the terrain. Wherever a
shallow cold air layer lies over a steep slope, very
strong low-level winds must be expected. This is a new
way to interpret the persistent, extremely high wind
speeds observed at Cape Denison, Port Martin, and
neighboring places.

Dale Branch, majoring in meteorology at the Uni-
versity of Wisconsin, carried through the computer
work for the numerical solutions of the wind equa-
tions and the necessary statistics from printouts of the
checked tower data prepared at the U.S. Army Natick
Laboratories. The work was supported by National
Science Foundation grants GA-10422 and GA-16239.
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NOAA's meteorological program
in Antarctica

VAUGHN D. ROCKNEY

National Weather Service
National Oceanic and Atmospheric Administration

The antarctic meteorological program of the Na-
tio al Oceanic and Atmospheric Administration has
tw aspects: (1) Atmospheric constituents are moni-
tored for long-term, or benchmark, reference---essen-
tial for research on the fundamental problems of air
quality, climatic change, and other meteorological
problems. (2) Weather conditions are measured fre-
quently and reported immediately to the World
Weather Watch and, during the summer, to U.S.
Navy weather forecasters at McMurdo Station and
Christchurch, New Zealand.

During the 1970 austral winter, data were collected
at two stations. At Byrd Station, two NOAA employ-
ees principally engaged in other work made surface
weather observations, while at Amundsen-Scott South
Pole Station a two-man National Weather Service
team carried out work that consisted of-

-surface synoptic weather observations every 6
hours.

—rawinsonde observations (measurement of pres-
sure, temperature, humidity, and winds aloft) every
other day at 0000 GMT plus additional upper-air ob-
servations for aircraft operations when requested by
forecasters at McMurdo Station and Christchurch.

----monitoring of the "explosive" stratospheric
warming that occurred during September and Octo-
ber 1970.

—measurement of the vertical profile of ozone and
radiation fluxes twice a month simultaneously with
the rawinsonde observations, extending NOAA's
long-period investigations of the variations of ozone
concentrations and changes of radiation fluxes at
this location.

—total ozone observations thrice daily when
weather and astronomical conditions permitted, pro-
viding additional information about variations in at-
mospheric ozone.

—continuous measurement at the surface of five ra-
diation parameters for NOAA's ongoing research on
the earth's heat budget.

—continuous exposure of special filters in a cali-
brated airstream for later laboratory analysis by the
Atomic Energy Commission of radioactive debris cap-
tured by the filters.

—twice-monthly collection of air samples in special
evacuated flasks for later laboratory analysis of
carbon dioxide concentrations by the Scripps Institu-
tion of Oceanography.

—measurement of atmospheric turbidity simultane-
ously with the surface synoptic observations, when as-
tronomical and weather conditions permitted, for the
National Air Pollution Control Administration.

Our geophysical monitoring program at Pole Station
is designed to obtain measurements in "clean" air;
these measurements will be used to determine long-
term trends in the amount of carbon dioxide and
other gases, of particulates, and of trace materials in
the air, any of which might affect weather and cli-
mate or serve as indicators of man's impact on cli-
mate. Benchmark observations are also made at the
Mauna Loa Observatory, Hawaii (jointly sponsored
by the National Science Foundation and NOAA). A
third location will be established soon at Barrow,
Alaska. Secular observations from these three loca-
tions will furnish baseline information to enable scien-
tists to judge the progress of programs designed to
reduce pollution and to assess climatic changes caused
by man or by natural phenomena.

Cosmic ray intensity variations
in Antarctica

MARTIN A. P0MERANTZ and SHAKTI P. DUGGAL

Bartol Research Foundation
The Franklin Institute

The potent control exercised by the sun over the
flux of cosmic rays reaching the earth manifests itself
in two opposite ways (Pomerantz, 1971). First,
through its extension into space via the solar wind, it
prevcnts us from observing the total intensity of parti-
cles originating outside the solar system (galactic
cosmic rays) even during the minimum phase of the
well known 11-year cycle of solar activity. On the
other hand, it accelerates its own energetic particles,
which on relatively rare occasions (once per year on
the average) attain energies sufficient to propagate
their effects to ground-based stations (	1 BeV).

Consequently, cosmic rays serve as effective probes
for investigating the large-scale electromagnetic condi-
tions in space during both quiet and disturbed periods.
Furthermore, measurements in the polar regions pro-
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