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References

Higuchi, K., and N. Fukuta. 1965. Ice in the capillaries of solid particles

and its effect on their nucleating ability. Proceeding of International
Conference on Cloud Physics, Tokyo and Sapporo, Japan, 24 May-1
June 1965.

Ohtake, T. 1976. Ice crystals in the Antarctic atmosphere. Preprint
volume, International Conference on Cloud Physics, Boulder, Colo-
rado, 26-30 July 1976.

Shaw, G.E. 1983. Nuclei production in Alaska air masses under the
action of short wave (1850A) ultraviolet irradiation. Journal of Aerosol
Science, 14, 475-479.

Geophysical monitoring for climatic
change, Amundsen-Scott South Pole

Station, 1983-1984

R. E. BRAINARD

National Oceanic and Atmospheric Administration
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The objective of the National Oceanic and Atmospheric Ad-
ministration's (N0AA) Geophysical Monitoring for Climatic
Change (GMcc) program is to establish, through continuous
monitoring, baseline measurements of various atmospheric pa-
rameters and to assess these measurements for their effect on
global climate. Because the measurements are baseline in
nature, these data are collected at remote locations far removed
from pollutant sources so that global levels may be monitored.
GMCC maintains observatories at these locations: Point Barrow,
Alaska; Mauna Loa, Hawaii, Cape Matatula, American Samoa;
and Amundsen-Scott South Pole Station, Antarctica. Measure-
ments obtained at these stations are being used to determine
whether gases or particulates introduced into the atmosphere
by natural causes or human activities are significant in their
effect on climate and, if so, to determine the anthropogenic
impact related to those changes (Mendonca 1979; Herbert 1980;
DeLuisi 1981).

The South Pole Station GMCC observatory continued normal
operations during the 1982-1983 season. The various GMCC and
GMCC-cooperative projects were performed and maintained by
Russell Brainard, Lt NOAA Corps, who served as chief observer;
Gregory Seidelberg, an electronics technician, who was present
for the austral summer only, and Steve Fahnenstiel, a physicist,
who worked on the project from January until November. All
GMCC projects were carried out at the clean-air facility. The
clean-air facility is situated 92 meters upwind of the nearest fuel
arch and over 200 meters upwind of the geodesic dome. The
clean-air facility is isolated upwind of the main station to avoid
local contamination from the station power plant and other
activities.

The next several paragraphs contain a brief summary of the
type of measurements made by the GMCC program at the South
Pole during the 1982-1983 season.

Carbon Dioxide. Continuous carbon dioxide measurements
were made with an ultrarot absorbtion Schreiber (uRAs) 21
nondispersive, infrared gas analyzer. Discrete samples using

0.5 liter glass flasks were alternately taken through the analyzer
(same sampling lines as used for continuous measurements)
and from the clean-air facility roof using a portable pressurizing
pack (P3 sampler). The 0.5 liter flask samples were taken week-
ly. In addition, discrete samples using 5 liter evacuated glass
flasks were taken twice monthly from the clean-air facility roof
for Scripps Institution of Oceanography.

Aerosols. A General Electric condensation nuclei counter
(GECNC) was used to make continuous measurements of Aitken
nuclei concentrations. Discrete condensation nuclei observa-
tions were made twice daily with a Pollak counter. These obser-
vations were used as a calibration standard for the GECNC. Con-
tinuous measurements of aerosol light scattering properties
were made using a four wavelength nephelometer.

Meteorology. Continuous measurements of wind direction
and speed, snow temperature, air temperature, frost-point
temperature, and barometric pressure were made.

Solar Radiation. During the austral summer, continuous mea-
surements were taken of direct (normal incidence) spectral irra-
diance and global (horizontal incidence) spectral irradiance.
Direct irradiance was measured with two Eppley normal-inci-
dence pyrheliometers (NIP'S) on an equatorial mount. One of the
NIP's had an RG-8 filter. Discrete direct irradiance observations
were made three or four times daily under clear sky conditions
using a NIP with a filter wheel (with quartz, OG-1, RG-2, and
RG-8 filters) attached. Global irradiance was measured using
three Eppley global-spectral pyranometers with quartz, OG-1
and RG-8 filter domes. Snow-surface albedo measurements
were made using three down-facing Eppley global spectral
pyranometers with quartz, OG-1, and RG-8 filter domes. At-
mospheric turbidity was measured discretely 3-4 times daily
under clear sky conditions using two dual wavelength (380 and
500 nanometers; 778 and 862 nanometers) sunphotometers.
Terrestrial (infrared) radiation was measured for the first time
during the austral winter using an Eppley pyrgeometer. Total
slant path atmospheric water vapor content was measured dis-
cretely using an infrared solar hygrometer.

Ozone. A Dasibi ultraviolet ozone monitor was used to make
continuous measurements of surface ozone. Total ozone mea-
surements were taken three times daily during the austral sum-
mer using a Dobson spectrophotometer. During the winter,
focused-image moon observations were made whenever condi -
tions allowed.

Halocarbons. Discrete samples of outside air were collected
and pressurized in 0.3 liter stainless steel cylinders which were
sent to GMCC personnel in Boulder to be analyzed for tn-
chiorofluoromethane (F-il), chlorodifluoromethane (F-12), and
nitrous oxide (N20). This was done weekly during the austral
summer and monthly during the austral winter.
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Methane. As a new cooperative project for the National Center
for Atmospheric Research, methane concentrations were meas-
ured daily using a baseline portable gas chromatograph. In
addition, weekly flask samples were taken and sent to the
National Center for Atmospheric Research for analysis.

Carbon 12113. Two 10-liter stainless steel cylinders were filled
each month and sent to the U.S. Geological Survey in Denver,
Colorado to be analyzed for the carbon 12/13 ratio and methane.

Fluorocarbons. Two pairs of stainless steel flasks were filled
and pressurized each week and sent to the Oregon Graduate
Center to be analyzed for fluorocarbons and other trace gases.

Snow acidity. Weekly samples of fresh snow were taken up-
wind of the clean-air facility. The samples were sent to NOAA'S

Mauna Loa Observatory for analysis.
Atmospheric chemistry. Weekly, bimonthly, and tn-monthly

filter samples were taken for the University of Maryland, Uni-
versity of Arizona, University of California, Berkeley, State Uni-
versity of New York, Albany, and the U.S. Department of Ener-
gy. These filter samples were all sent to their respective institu-
tions for analysis of the particulates found over the south polar
plateau.

The GMCC Program at South Pole Station is operated by the Air
Resources Laboratory of NOAA with support from the National
Science Foundation. For additional information and a review of
all activities since 1972, see GMCC program summary reports
1-12. In addition to data acquisition and archival work, the
GMCC organization is actively involved in atmospheric research.
Data analysis and interpretation and research publications are
part of the continuing work performed at the Environmental
Research Laboratories located in Boulder, Colorado.
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Boundary layer air chemistry research
at the South Pole
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second). In the laboratory, instrument problems developed in
the CO2-CH4-CO gas chromatograph and replacement parts
were not available to repair the unit. Thus, there are no profile
data for these three trace gases.

The table presents the F-12 and N 20 concentration data for
two of the 19 profiles obtained with the tethersonde during this
past field season. Flight 4 was made on 13 December 1983 and is
an example of profiles obtained during synoptic conditions that
produced air-mass transport from the region of the antarctic
plateau. The profile for F-12 shows generally decreasing con-
centrations with altitude between the 1-meter and 110-meter

The objective of the first year of this 2-year research program
was to carry out a study of atmospheric trace gas concentration
profiles in the boundary layer at the South Pole. The trace gases
of interest included the halocarbons trichiorofluoromethane
(F-il) and dichiorodifluoromethane (F-12), carbon tetrachloride
(CC14), methyl chloroform (CH3 CC!3), nitrous oxide (N20), car-
bon dioxide (CO2), carbon monoxide (CO), and methane (Cl-I4).

The field program was carried out at the South Pole between
10 November 1983 and 22 January 1984. The major pieces of
laboratory equipment included two gas chromatographs, one
for halocarbons and N 20 and one for CO2, CH4, and CO. and a
tethersonde system for profile sampling and meteorological
profiles. The first tethersonde flight for meteorological data
(i.e., wind and temperature) was made on 17 November 1983,
and the first successful trace-gas profile was obtained on 25
November 1983. The trace gas profile study was set up and
operated from space in the clean-air facility. The profiles were
obtained from a location on the edge of the clean air sector near
the clean-air facility.

The meteorological conditions at the South Pole during the
1983-1984 season were unusual because there were frequent
periods of strong winds. The winds limited tethersonde opera-
tions, because the balloon's flight was unstable when the sur-
face wind exceeded about 10 to 12 knots (5 to 6 meters per

Low-level profiles for fluorocarbon-12 and nitrous oxide at the
South Pole, 1983

Fluorocarbon-12	Nitrous oxide
Flight number	Height	(in parts	(in parts

and date	(in meters) per trillion)	per billion)

Flight 4	 110	 326.1	 303.1
13/12/83	 90	 329.4	 302.1

	

80	 329.0	 305.5

	

50	 326.6	 303.5

	

20	 330.7	 302.9

	

15	 328.7	 303.1

	

5	 328.1	 303.1
330.7	 302.8

Flight 9	 100	 333.7	 306.8
28/12/83	 80	 334.0	 304.6

	

50	 334.2	 305.5

	

20	 330.9	 304.4

	

10	 332.8	 305.4

	

5	 333.3	 305.2

	

1	 335.5	 307.2

	

0	 335.8	 309.1
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