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University of Denver researchers continued their obser-
vation program during the 1979-80 season. Measurements
of infrared transmission of the atmosphere were made from
the clean-air facility of the Amundsen-Scott South Pole
Station in late November.

When analyzed, the data will provide information about
concentrations of many minor atmospheric constituents,
both natural and anthropogenic, which are of importance
in atmospheric chemistry (Murcray 1978; Murcray, Wil-
liams, Murcray, Murcray, and Kosters in press; Williams,
Kosters, Goldman, and Murcray 1976).

The experiment measures the spectral transmission of
solar radiation by the atmosphere. Most molecules other
than diatomic homonuclear species (N2, 02, etc.) absorb
infrared radiation at a set of frequencies unique to that
molecule. The spectrum of radiation from the sun traverses
the atmosphere to a ground site and can be analyzed to give
information on concentrations of stratospheric as well as
tropospheric species.

Data of this nature from the South Pole Station are partic-
ularly valuable because (1) they provide information about
the spread and atmospheric residence times of pollutant
species, and (2) they will provide a baseline record of the
compositon of the least polluted region on Earth.

The South Pole Station also provides a site at which data
can be obtained in frequency regions not usually accessible
for ground observations. The 2,000- to 1,300-kayser regions
were measured during the 1979-80 season. Much of this
frequency range is strongly absorbed by water vapor and
exhibits total absorption from most ground stations. Be-
cause of the extremely dry atmosphere, much more of this
region can be investigated from the South Pole Station.

The spectra obtained contain thousands of spectral lines,
most of which are caused by common atmospheric species
such as carbon dioxide, water, carbon hydroxide, and car-
bon monoxide. A small (10 kayser out of 700-kayser) por-
tion of the spectrum recorded in 1979-80 is shown in the
figure along with identifications of the compound re-
sponsible for the major lines.
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Ten-kayser portion of the spectrum of the sun and atmo-
sphere on 22 November 1979. Lines are identified by chem-
icat species; 0 CO lines are caused by carbon monoxide in
the atmosphere of the sun. Spectral resolution in these spec-
tra is .02 kayser.
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Holmes and Narver support personnel for their help with
our liquid helium logistics problems.
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Geophysical monitoring for
climatic change at the South

Pole, 1979
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The Amundsen-Scott South Pole Station is one of four
research observatories maintained by the National Oceanic
and Atmospheric Administration (No) Geophysical
Monitoring for Climatic Change (cMcc) program (Men-
donca 1979). The program's objective is to determine,
through continuous measurements, global levels, trends,
and source and sink variations of climatologically im-
portant atmospheric constituents. GMcc measurements and
research are conducted in the clean air facility located ap-
proximately 90 meters upwind of the main Amundsen-
Scott South Pole building complex. From this facility,
measurements are made to determine how the air masses
over Antarctica receive, store, and remove gases and aero-
sols ejected into the atmosphere at other locations on the
globe. Measurements are made to identify the natural as
well as anthropogenic fractions of trace gases and aerosols
that reach the South Pole. The GMCC program was
operated during the 1978-79 season by John C. Bortniak,
LT(j.g) NOAA Corps (Chief Observer) and Chuck Smythe
(Electronics Technician).

A brief summary of the type and kind of measurements
made by the GMCC program at the South Pole in 1978-79
follows.

Aitken nuclei concentrations were monitored using a
General Electric condensation nuclei counter. Discrete
measurements were made twice daily with a long tube
Gardner counter and a Pollak counter used as the cali-
bration standard. Aerosol light-scattering properties were
monitored for the first time this year using a four-
wavelength nephelometer.

Continuous measurements of wind (Bendix Friez,
Aerovane 120), air and snow temperature (Stow Labs,
954-PL-C), barometric pressure (Rosemont model 1201C),
and moisture (Dupont 303) were taken.

During the austral summer continuous measurements
were taken of (1) direct solar irradiance, using an Eppley

normal incidence pyrheliometer on an equatorial mount,
and (2) global irradiance using four pyranometers atted
with quartz, GG22, OG1, and RG8 filter domes and an
ultraviolet pyranometer. Discrete measurements were
made three times daily with a manually aimed pyr-
heliometer fitted with a filter wheel (quartz, OG1, RG2, and
RG8 filters). The Quartz filter allowing the passage of wave-
lengths of 285-2800 nm (nanometers), GG22 only 385-2800
nm, OG1 only 529-2800 nm, RG2 only 623-2800 urn and
RG8 only 686-2800 run.

Continuous ozone(03)measurements were made using
an electrochemical concentration cell (until January 1979)
and a Dasibi ozone monitor.

A Dobson ozone spectrophotometer (number 80) was
used to take three daily total ozone measurements from
either the solar disc or the zenith. When available, moon
observations were made throughout the austral winter.

Continuous as well as flask sample measurements were
made to determine atmospheric carbon dioxide (CO2) con-
centrations. In 1979 half-liter flasks were hand aspirated
from the clean air facility roof at the rate of one pair per
week until March and then two pairs per week for the rest
of the year.

Pairs of 300-milliliter steel cylinders were filled to 6
pounds per square inch of outside air weekly during the
summer season. These were analyzed in Boulder, Colorado,
for concentrations of trichlorofluoromethane (F-il), di-
chiorodifluoromethane (F-12), and nitrous oxide (N20).

Measurements of atmospheric turbidity were made three
times daily (cloudless sky only) using a VoIz sunphotome-
ter manually aimed at the sun.

Data taken by instruments measuring continuously were
put into a minicomputer (Data General Company, NOVA
1220) and recorded on magnetic tape.

A time series showing the results of some of the meas-
urements made at the South Pole is presented in figure 1.
Flask samples analyzed for N20, F-li, and F-12 are plotted
and fitted to linear regression lines. An increasing trend is
observed at the South Pole similar to increasing trends
measured at the other GMCC observatories (Mendonca 1979).
Best estimates of tropospheric residence times determined
from the observations made at the GMCC observatories are
86 years for CC13F (F-il) and 113 years for CO2F2 (F-12)
(Dutton, Komhyr, and Thompson 1980; Komhyr, Dutton,
and Thompson in press; Mendonca 1979).

Plots of surface ozone and total ozone show similar an-
nual variations. The day-to-day variations in surface ozone
are small (5 nanobars) compared to the annual variation,
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