
entirely anthropogenic, much of it which reaches the South Pole
would have to be transported through the tropics, where its
lifetime is even shorter due to a greater abundance of OH in that
region. Thus, it should not even be detectable at the South Pole
(Khalil, Rasmussen, and Hoyt in press). On the other hand, the
sizable difference of concentration between Oregon and the
South Pole suggests that a significant portion of it may be
anthropogenic. Mass balance calculations based on the data
shown here suggest that the oceans and anthropogenic sources
contribute about equal amounts of CHC13 to the atmosphere.
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ate Center.
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Measurement of the column densities
of water, nitric acid (HNOj,

fluorocarbons (CF2Cl2 and CFCI 3) and
ozone during the austral winter
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A grating spectro-radiometer is being prepared for operation
at South Pole Station during the 1984-1985 austral winter. This
instrument will measure the column densities of trace gases by
spectral analysis of the thermal radiation from the atmosphere.

The concentration of the gases to be measured may be in parts
per billion or less. As a result, the thermal emissions associated
with these gases are quite small, that is, on the order of 10 to
10 watt per square centimeter, per micrometer per steradium.
It is important, therefore, that the instrument parameters are
optimum.

Computer simulation of the expected emission spectrum can
be, and has been, used as a guide in the instrument develop-
ment. These calculations, however, assume an ideal at-
mosphere: the effects of atmospheric particulates (i.e., ice crys-
tals, cirrus clouds, etc.) are ignored. Because much of the winter
data may be taken under less than ideal conditions, measure-
ments under various atmospheric conditions at South Pole Sta-
tion were desirable as an aid in final determination of design
parameters.

A prototype instrument was installed at South Pole Station in
November 1982. Data was taken under conditions ranging from
totally clear skies to overcast with visibilities down to 0.5 mile.
Observations were made on a total of 8 days during the period
from 20 November through 30 November. F. H. Murcray, F. G.
Fernald, and J. Gillis participated in the field program.

Analysis of the data obtained suggest that a spectral band-
width of 0.5 wave number instead of the 1.5-2 wave number
employed in the prototype would greatly facilitate the computa-
tion of column densities, particularly when light cirrus clouds
are present.

This spectral bandwidth can be realized while maintaining
adequate energy throughput with a spectrometer utilizing
larger optics than the prototype. This instrument is therefore
being prepared for operation at South Pole Station during the
1984-4985 winter.
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