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A comparison of this relationship and the observed pressure
at D10 shows good agreement (figure 1). Perfect agreement
cannot be expected because van Loon's equation was derived
from 6 years of data and is valid for the zonally averaged latitude
of 65' S. D10 is located at 667 S 139.8' E, at an elevation of
240 meters. Since the mean pressure was 33.7 hecta Pascal less
than van Loon's value, which is valid for sea level, we have
normalized the comparison in figure 1. It can be seen that the
annual courses of the sea-level pressures follow each other fairly
closely, and the two maxima and minima are observed for iden-
tical months. Furthermore, the minimum is less pronounced in
both cases in autumn (March) than in spring (September).

We now make the following assumptions:
• The north-south gradient of the radiation drives the circula-
tion: the stronger the gradient, the stronger the circulation.
• The depth of the circumpolar trough is an index of the strength
of this circulation.

For simplicity, we use the extraterrestrial radiation (ET) be-
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In 1980, automatic weather stations (AWS), reporting via
satellite, were placed in eastern Antarctica (e.g., Stearns and
Wendler 1988). Surface climatological data have been obtained
from these stations for about a decade. This year, instead of giving
a general review of our activities, we will present a detailed
discussion of one specific climatic element-atmospheric pressure.

One AWS, D10, is located 5 kilometers from the coast, and
about 10 kilometers from Dumont d'Urville, the main French
Antarctic station, which is situated on an island. The slope is
relatively steep (1:20) and snow-covered all year.

The atmospheric pressure displays a semi-annual variation
with a main maximum in summer (January and December) and
a secondary maximum in mid-winter (June). As can be seen from
figure 1, the minima occur in the intermediate seasons, the spring
one (September) being more pronounced than that in autumn.
This semi-annual variation in atmospheric pressure has been
described previously (e.g., Schwerdtfeger and Prohaska 1956;
van Loon 1966, 1967). Van Loon (1966) described the annual
pressure variation at sea level, zonally averaged for 65' S, using
the first and second harmonics, by the following expression:
Y=986.4hPa+0.6hPasin(x+35')+2.8hPasin(2x+110')withY=actual
sea level pressure, and x=time of the year (for 1 January x=0).

Figure 2. Normalized annual course of surface pressure as observed
at D10 (66.70 5 139.80 E) (left), and (right), the gradient of the extra-
terrestrial radiation at the top of the atmosphere between 70 0 S
and 60° S.
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Figure 1. Normalized annual course of surface pressure as observed
at 010 (66.70 S 139.80 E) compared with van Loon's expression for
the zonally averaged surface pressure at 65 0 S.

Figure 3. Normalized annual course of surface pressure as observed
at Dome C (74.50 S 123.00 E) (left), and (right), the gradient of the
extra-terrestrial radiation at the top of the atmosphere between
80°S and 700 S.
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tween 70' S and 60' S as an indication of the radiative forcing.
This radiative gradient and the observed surface pressure are
presented in figure 2. The agreement between the two curves is
astonishingly good. The only major discrepancy between the
graphs occurs at the vernal equinox where the surface pressure
displays a more pronounced minimum than in autumn. Of
course, the radiative gradient at the top of the atmosphere shows
no variation between the equinoxes. The intensification of the
pressure trough in spring is related to the maximum sea-ice
extent at this time of the year.

However, such a good agreement deteriorates with altitude.
Dome C is our highest AWS station, located at 3,280 meters ab-
ove sea level at 74.5' S and 123' E. Again, some 10 years of data
are available. in figure 3, the surface pressure and the ET (this
time the gradient between 80' S and 70'S) are given. While the
radiative forcing still displays the strong half-yearly oscillation,
which is zero in midwinter due to continuous darkness, the
pressure displays only one large summer maximum. There
might be a slight indication of a secondary maximum in winter,
but it is very weak.

In summary, data from remotely located automatic weather
stations in Antarctica have demonstrated that the semi-annual

pressure variation is well established near sea level. However,
with increasing altitude the variation becomes weaker and in the
interior of Antarctica only a trace remains.

We would like to thank J. Sun who performed the data
processing. This work was supported by National Science Foun-
dation grant DPP 90-17969.
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Wind speed, wind direction, and air
temperature at Pegasus North during

1991
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Automatic weather station (AWS) units are installed at the
north and south ends of Pegasus blue-ice runway on the Ross Ice
Shelf near Ross Island, Antarctica, and at Minna Bluff and Linda
sites in support of the meterology of the blue-ice runway (figure
1). The purpose of the AWS units is to determine the reason for
the blue ice and to learn to forecast the extreme wind speeds
observed in the area. Previous meterological results from the
Pegasus runway are presented by Stearns and Weidner (1990,
1991). Stearns and Weidner (1992) present information related to
other AWS units in Antarctica.

The basic AWS units measure air temperature, wind speed,
and wind direction at a normal height of 3 meters above the
surface and air pressure at the electronics enclosure. The AWS
units at Pegasus North and Pegasus South sites measure relative
humidity at 3 meters and the air temperature difference between
3 meters and 0.5 meters above the surface. The AWS unit at
Pegasus South measures '1 millivolt signals using a differential

amplifier with a gain of 480 to amplify the thermocouple voltage
to the range of 0 to 1 volts direct current used by the analog-to-
digital converter. The system is used to measure the temperature
profile in the ice to a depth of 1.60 meters using thermocouples.
Channels are selected by a differential multiplexer. The vertical
air temperature difference and relative humidity are used to
estimate the surface sensible and latent heat fluxes.

Meteorological data at three hourly intervals are used to
prepare the results presented here.

The table presents the monthly means and extremes for tem-
perature, wind, and the surface sensible and latent heat fluxes for
Pegasus North site. Data are available only for the first 10 months
of 1991 at the present time. Figure 2 shows the 10'-wide sector
mean wind speed and wind direction frequency as a function of
the sector wind direction for Pegasus North site. The pattern of
1989 and 1990 is repeated, with the most frequent sector wind
direction being about 65' and the highest sector mean wind speed
being from about 195' for the 10-month period. The maximum
wind gust was in May 1991. Figure 3 shows the wind speed and
wind direction at three hourly intervals for May 1991. The two
gusts during May were from about 190' and persisted from 1 t
2 days. Unfortunately, the wind system at Minna Bluff was not
operating in May 1991, so the two sites could not be compared.
Graphs of three hourly wind speeds for Pegasus North in Febru-
ary 1991 showed two gusts that could be compared to the wind
record for Minna Bluff. The Minna Bluff gusts occurred over a
longer period of time, started earlier, and had a higher maximum
speed than the gusts recorded at Pegasus North. The lead time at
Minna Bluff compared to Pegasus North was approximately 24
hours.

The possible melting of the ice and snow around the Pegasus
blue-ice runway may be associated with air temperatures above
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