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Figure 3. Expanded region of the 15 0 elevation spectrum of 7 September 1990. Most of the features in this area are caused by water vapor.
(microwatts/cm 2 sr cm- 1 denotes radiance. cm- 1 denotes wavenumber.)

Temperature increase observed
in Adélie Land,

East Antarctica?

GERD WENDLER and DEAN PRICHARD

Geophysical Institute
University of Alaska

Fairbanks, Alaska 99701

A time series of a new data product—the outgoing longwave
radiation as derived from satellite—recently became available.
National Oceanic and Atmospheric Adminstration satellites
have collected these data since the early 1970s. They were re-

duced to a common monthly format on a 2.5° latitude-longitude
grid (Winston et al. 1979; Janowiak et al. 1985). Adjustments
for slightly different sensors were carried out.

Outgoing longwave radiation data have been used success-
fully in tropical regions, especially in relating their values to
rainfall over ocean surfaces (e.g., Prasad and Verma 1985). They
have been used more recently in polar regions (Wendler in
press), where models predict that a maximum warming should
occur because of increased carbon dioxide and other trace
gases.

The outgoing radiation for Mer Dumont d'Urville (offshore
area between 120° and 150°E and between 62.5° and 675°S) was
calculated. We chose an offshore area, because the temperature
is more uniform there than in coastal area of Antarctica, where
altitude differences cause greater variations in surface temper-
ature. A large annual variation can be observed (not shown),
with maxima close to 200 watts per square meter in summer,
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while in winter values drop to 170 watts per square meter. Year-
to-year differences occur, but because the annual cycle is so
strong, trends are difficult to detect. Hence, in figure 1 we
plotted the deviation series obtained by deducting the mean
annual curve from the time series. Linear regression of these
data points shows an increase of 1.8 watts per square meter, or
about 1 percent of the radiative flux over the 15 years. This
regression line is significant at the 95 percent level. Converting
this radiation trend into a temperature change, an increase of
0.6 °C would occur over this area, as seen from space, during
the last 15 years. If this trend were to continue, it would result
in a temperature increase of about 4 degrees per century.

It could be argued, on the one hand, that this trend is nothing
more than a function of using different satellites or, on the
other, that the temperature change is a result of a decrease in
ice concentration. Wendler and Prichard (in preparation)
showed that neither is the case.

The logical question is: are there are other data that verify
the increase in temperature? Dumont d'Urville, the main
French station in Antarctica, is the only long-term meteoro-
logical station in the study area. Located on a small island,
Dumont d'Urville is about 4 kilometers off the coast of the
continent (66°38'S 139°48'E) at an altitude of 43 meters. Mete-
orological data are available for the period 1957-1990. Figure

74	76	78	80	82	84	86	88	90
Year

Adelie Land Region

Figure 1. Deviation series (1974-1990) of the outgoing longwave radiation as seen from space (with the mean annual radiative flux deducted)
for Mer Dumont d'Urville. Note the increase in the values of 1.8 watts per square meter over the 16-year observation period.
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2A shows the normalized time series of the temperature with
the annual cycle removed. An increase of about 0.8 °C for the
34 years (which would amount to an increase of about 2.4 °C
per century) was observed. Automatic weather stations have
been deployed in Adélie Land since 1980. No clear trends can
be seen in these data collections, because the record is shorter
and also more fractured, due to breakdowns of the automatic
weather stations.

The observed temperature increase for Mer Dumont d'Ur-
yule is in general agreement with temperature trends observed
in high southern latitudes. Mean temperatures for the whole
antarctic region (60°-90°S) have been compiled by Boden, Kan-
ciruk, and Farrell (1990) for the period 1958-1990 (see figure
2B). An increase of about 1.1 °C for the period, or about 3.5 °C
per century, was observed.

In summary, satellite observations indicated a temperature
increase for this region of Antarctica. Such an increase is in
agreement with surface observations and model predictions.

This study was supported by National Science Foundation
grant DPP 87-14828. J.E. Janowiak supplied the data tape of the
radiative flux, and P. Pettré supplied the climatological data for
Dumont d'Urville.
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Figure 2. A. Deviation series (1956-1990) of surface temperature for Dumont d'Urville. Note the increase of about 0.8 °C over the 34-year
period. B. Deviation series (1958-1990) of the mean surface temperature for the high latitudinal southern region (60°S-90°S). Note the
increase of about 1.1 °C for the period.
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