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Radiation extinction in antarctic blue ice and snow

Surface and Subsurface
Micrometeorology at Plateau Station
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Meteorology Department
University of Melbourne, Australia

As part of Plateau Station's meteorological and
glaciological programs, micrometeorological tech-
niques are being applied in the top 10 m of the
firn. The instrumentation includes special subsur-
face radiometers and heat-flux plates, which pro-
vide detailed information on radiative, conductive,
and convective heat transfer in the firn. They are
monitored by recorders which are housed, together
with control equipment, in a seven-foot fiber-glass
polyurethane cube kept at comfortable working
temperatures by thermostatically controlled electric
floor heating. The methods of observation and
analysis were tested and perfected by Weller at
Mawson Station in 1965. This early work made it
clear that an ice or firn cover must be regarded as
an energy-exchange layer rather than as a simple
heat-exchange surface.

The first results from Plateau confirm that
radiant energy undergoes a much more rapid ex-
tinction in firn than in the clear ice at Mawson (see
figure). At the same time, convective heat transfer

appears to be an important process. In summer, the
firn temperature at Plateau increases from a mini-
mum of —60°C. at the 4-rn level, both towards the
surface (-35°C.) and downwards to the level of an-
nual mean temperature (-59°C.). During this
period, the flow of air in the firn (caused, it is be-
lieved, mainly by changes in air pressure at the sur-
face) appears to be so large as to increase the total
heat flow by about one-third. Even stronger convec-
tion can be expected when the temperature gradient
in the firn reverses its sign later in the year.

The formation and accumulation of snow near
Plateau appear to be strongly affected by the station
itself. Therefore, values representative of these
processes are being obtained from two separate ac-
cumulation-stake systems. The topography of the
snow surface, which has been found to be extremely
variable, is being systematically recorded. The study
of drift and sublimation as functions of height has
been restricted by the lack of electronic drift gauges.
(The gauges were not built in time for use in the
1966-1967 season, but they will be put in operation
next year.) However, preliminary measurements
are being carried out with self-regulating cyclone
gauges. Although snow drift, in the accepted antarc-
tic sense, is not common at Plateau, it has been ob-
served there on a number of occasions, including one
"mini-blizzard" during which gusts of up to 30 knots
were recorded.

Seasonal Changes of Atmospheric Mass
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Ten years after the beginning of the IGY, suffi-
cient observations of atmospheric pressure at sta-
tion level have been accumulated for both the
border and interior of Antarctica to make possible
an analysis of the average annual march of pressure
for every sector and altitude of the Continent. By
proper weighting of the data for the coastal regions,
the intermediate heights (Byrd, 1,500 m), and the
high plateau (South Pole, 2,800 m; Vostok, 3,600
m), one can determine the average month-to-
month variations of surface pressure, and hence the
corresponding changes of atmospheric mass, over
the entire Continent.

The most remarkable feature of the areally inte-
grated pressure curve is that there are two dom-
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