
Climate Change (N0AA/GMCC) program. Weather data will be
included in the data filed by manually transcribing the observa-
tions from the Palmer Station records. Recorded wind data and
the response of the Aitken nuclei, or CN, counter will be used to
identify periods when emanations from Palmer activities may
be affecting the sampling results. Available wind records indi-
cate that flow from the west, which would result in con-
tamination by effluents from the main station, is not predomi-

Figure 1. The Anvers island Air Chemistry Facility established at
Palmer Station, January 1982, by Washington State University.
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Figure 2. View of Palmer Station looking west from Anvers Island
glacier. Air chemistry facility is visible to the left of the Jamesway
hut.

nant. Sampling results and other data will be relayed to Pullman
for further analysis as conditions permit.

The Anvers Island Air Chemistry Facility is expected to oper-
ate for 4 to 5 years. The measurements made at the facility can be
expanded as new instruments adaptable to the rugged Palmer
environment and to low background levels become available.
The sampling results are expected to complement NOAAJGMCC

air-sampling data collected at Amundsen-Scott South Pole Sta-
tion and the data gathered at the Australian background station
at Cape Grim, Tasmania. Although the wsu program focuses on
the interaction of air chemistry patterns and synoptic weather
situations, the facility also can provide support for other inves-
tigators interested in air chemistry and related studies.

Support services by ITT-Antarctic Services, Inc., assisted
greatly in the safe shipment and arrival at Palmer of the large
amount of material required to establish this program. In addi-
tion to the authors, Fred Menzia, wsu research technician,
assisted in the establishment of the station; Menzia continued
on as the 1981-82 winterover scientist for the program.

This research was supported by National Science Foundation
grant DPP 80-05797.

During the austral summer of 1979-80, the United States and
France began an experiment on the katabatic wind along the
Adélie Coast and in Wilkes Land (Wendler and Poggi 1980). The
United States used automatic weather stations built by Stanford
University and now maintained and operated by the University
of Wisconsin to make measurements between Dome C (74.5°S
123°W; 3,280 meters) and D-10 (66°40'S 140°01'E, near Dumont
d'Urville Station; 267 meters); the French took measurements at
five sites in the immediate coastal area of Dumont d'Urville. The
U.S. measurements are transmitted via satellite, while the
French data are telemetered to Dumont d'Urville. In addition to
these ground-based measurements, measurements with the
instrumented LC-130 also were carried out. In this article we are
not so much reporting on overall progress as commenting on
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Figure 1. Mean diurnal temperature course during a summer (De-
cember) and winter month (June) at Dome C (3,280 meters).
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the climate of Dome C, because we now have a 2-year database
showing some unique characteristics for Antarctica.

Dome C was chosen for katabatic wind experiments because it
is the highest point in the area (3,280 meters above sea level,
which is a corrected value from previous reports). It is about
1,090 kilometers from Dumont d'Urville. The surrounding area
is very flat, with slopes of less than 1:10,000. Since Dome C is the
highest point in its surroundings, there should be no katabatic
wind in this area. Most of the surface climatology of antarctica is
influenced by this phenomenon; in fact, we are not aware of any
single meteorological parameter on any continent that influ-
ences the climate of an entire continent as much as the katabatic
wind does in Antarctica.

Figure 1 shows average temperatures for the months of June
and December 1980. For the winter (June), the temperature
remained somewhat below - 60°C throughout the day; the
absence of systematic diurnal variation is not unexpected, since
the Sun is below the horizon throughout the month. In summer
(December), there is a pronounced diurnal range of 14°C, with a
maximum of - 22°C and a minimum of - 36°C and a mean
monthly temperature of about - 29°C. Although the Sun is
above the horizon throughout the day, Dome C is far enough
away from the South Pole that there are substantial differences
in the height of the Sun during the 24-hour cycle.

Figure 2 (top) compares the annual temperature cycle at
Dome C with the cycles at other inland stations in Antarctica.
For its altitude, Dome C fits very well in to the general picture
that could be derived from the other, longer term climatological
stations. It is cooler than the lower Byrd (1,511 meters) and
Pionerskaya (2,740 meters) stations, but warmer than the higher
Vostok (3,488 meters) and Plateau (3,625 meters) stations. Its
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Figure 2. Annual course of temperature (top) and wind speed (bot-
tom) at Dome C in comparison with other inland stations in
Antarctica.

annual temperature is most like that at South Pole Station,
which is somewhat lower in altitude (2,800 meters). The some-
what more irregular annual temperature course at Dome C
reflects the short observation period there (2 years) compared
with that at the other stations. The absolute minimum measured
at Dome C was - 79.7°C; looking at the annual course, one
would not expect a new absolute world minimum to be record-
ed at this station.
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Figure 3. Monthly mean values of wind speed plotted against tem-
perature at automatic weather stations (Aws) at D-10 and Dome C,
and at two longer term inland stations in Antarctica.

As expected and reported previously (Wendler, Gosink, and
Poggi 1981), the wind at Dome C is light. In fact, wind speed
there is by far the lowest of all inland stations in Antarctica
(figure 2, bottom). The mean annual value is around 3 meters
per second, and there appears to be no annual cycle. The wind
speed at Dome C is not only the lowest of all inland stations, but
also the lowest among all antarctic stations, including coastal
and near-coastal stations. This is unique because a freely ex-
posed station at a height of 3,280 meters on all other continents
would have a higher wind speed than many coastal stations.
This shows again the influence of the katabatic wind.

The driving force of the katabatic wind is, of course, the
difference in temperature between the air near the ground and
the air at the same altitude further down the slope. This tem-
perature difference is a function of inversion strength, which is
best developed during the winter months when there is no

heating of the surface by solar radiation. This is also the coldest
time of year. Hence, if a place is dominated by gravity flow, one
would expect a relationship between temperature and wind
speed such that the colder the temperature, the stronger the
wind. Looking at two inland stations (Plateau and Byrd) (figure
3), we can see that this relationship is very, well established for
the monthly mean values. This relationship also holds at D-10,
although there is somewhat more scatter because these data are
single monthly values, not long-term monthly means as re-
ported for Byrd and Plateau. Dome C shows no relationship
whatsoever between temperature and wind. This result, show-
ing the absence of any gravity flow, is to be expected. The
increase in wind speed with decreasing temperature makes the
climate of Antarctica inhospitable. The opposite is true for the
interior of Alaska; as the inversion builds up over flat areas,
there is no gravity flow and the inversion suppresses transmis-
sion of the wind speed aloft to the surface. Hence, during cold
spells the winds are absent or very weak, while stronger winds
destroy the inversion at least partly and bring warmer air to the
surface. Antarctica, in contrast, shows the worst possible com-
bination for human occupation: the colder, the surface tempera-
ture, the stronger the winds become, resulting in extremely low
"equivalent chill temperatures."

This work is being supported by National Science Foundation
grant DPP 81-00161. Allen Peterson's group of Stanford Univer-
sity designed the stations, and Charles Stearns and coworkers
of the University of Wisconsin have refined the units, improved
their performance, and provided for maintenance, operation,
and preliminary data analysis. To these people, as well as to
Expeditions Polaires Françaises, and especially to its director,
Jean Vaugelade, we are extremely thankful. A. Schmidt and J.
Gosink went to Antarctica, and F. Eaton reviewed this article.
Our thanks are extended to all these people.
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Atmospheric fluorocarbons and
methyl chloroform at the South Pole
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The ultimate aim of our research is to determine exactly how
human activities are modifying the composition of the Earth's
atmosphere and what effect these changes will eventually have
on the global environment. It is feared that long-lived gases

such as carbon dioxide (CO 2) released into the atmosphere by
industrial processes and other human activities eventually may
increase the Earth's surface temperature by enhancing the natu-
ral greenhouse effect. Gases containing chlorine (and bro-
mine)—much as CC13F (fluorocarbon-11; F-il) and CC1 2F2 (fluo-
rocarbon-12; F-12)--may deplete the stratospheric ozone layer,
thus allowing more ultraviolet radiation to reach the Earth's
surface and harming living organisms (Barney 1980; National
Academy of Sciences 1979).

In this article we discuss changes in the atmospheric abun-
dances of the manmade gases CC1 3F, CC12F2, CHC1F2 (fluorocar-
bon-22; F-fl), C2C13F3 (fluorocarbon-113; F-113), and CH3CC13
(methyl chloroform) over the past 8 years. These gases may
not only deplete the ozone layer but may also add to global
warming. The very presence of these gases at the South
Pole, at concentrations not much less than those in the Northern
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