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Geophysical monitoring for
climatic change at the South Pole Figure 1. New clean air facility constructed during the

1976-1977 summer. The main station is in the background.
•	.	-
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Amundscn-Scott South Pole Station supports one of foui
baseline monitoring stations operated by the National
Oceanic and Atmospheric Administration's (NOAA) Air
Resources Laboratory. An objective of this program is to
monitor climatically important variables at locations remote
from significant anthropogenic activity. From late 1975 to
late 1976, this program was carried out at the Pole by
Valentine S. Szwarc (station chief) and James Jordan (elec-
tronic technician). In late 1976, they were replaced by Brad
Halter and Gary Rosenberger. During 1976, the station was
located at the old clean air facility. In January 1977, two
NOAA personnel, Milton Johnson and Sam Oltmans,
helped the resident crew move the station to the new clean
air facility (figure 1). The new facility, constructed during
the 1976-1977 summer, was built on stilts to extend its
lifetime from snow accumulation. It is approximately 100
meters grid northeast of the fuel storage facility. Figure 2
shows monitoring equipment inside the building.

The measurement program included the following
parameters.

1. Carbon dioxide. A URAS-2T 101 infrared analyzer was
used for continuous measurements. Flask samples were
regularly collected twice a month. Ambient air was also col-
lected in flasks as part of a cooperative program with C.D.
Keeling of Scripps Institution of Oceanography. All flasks
are returned to Boulder and Scripps for analysis.

2. Total ozone. A Dobson spectrophotometer was used
without significant problems throughout the year.

3. Surface ozone. Duplicate sets of continuous data were
obtained with an electrochemical concentration cell and an
ultraviolet absorption Dasibi ozone photometer.

4. Solar radiation. During the austral summer, con-
tinuous measurements were made of (a) the direct solar
beam with an Eppley pyrheliometer on a solar-tracking

:
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Figure 2. Inside new clean air facility showing carbon
dioxide (left) and ozone (right) monitoring equipment.

equatorial mount and (b) the incident global (direct plus
diffuse) solar flux with four Eppley pyranometers and an
ultraviolet photometer. The global flux measurements were
made with quartz. GG22, OG1, and RG8 filter hemi-
spheres.

5. Atmospheric aerosol optical thickness. A hand-held
Eppley sunphotometer was used to determine atmospheric
turbidity on occasions when clouds did not obscure the
direct solar radiation.

6. Atmospheric aerosols. Aitken nuclei concentrations
were obtained with two primary instruments: a General
Electric condensation nuclei counter and a Pollak counter
(in cooperation with A. Hogan of the State University of
New York at Albany). Back-up data were obtained occa-
sionally with a Gardner counter.

7. Meteorology. Air and snow temperature, atmospheric
pressure, and wind speed and direction were measured con-
tinuously.

8. Halocarbons. A 1-month test sampling program for
fluorocarbon-11 occurred during January 1976. Since
January 1977, monthly flask samples have routinely been
taken.
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The continuous data are routinely recorded on-site on
magnetic tape controlled by a NOVA 1220 computer. The
system performed well except for a period from September
to November 1976, when it was inoperable due to a faulty
circuit board. Backup strip chart recorders were used dur-
ing that time.

Several cooperative programs with other investigators
were also maintained by the station personnel. These in-
cluded carbon-14 flask sampling (L. Machta, NOAA), at-
mospheric acoustic sounding (F. Hall, NOAA), high-volume
sampling for radioactive fallout (H. Volchok, Energy
Research and Development Administration), high-volume
sampling for trace metals (W. Zoller, University of
Maryland), atmospheric electricity measurements (W.
Cobb/NOAA), riometer measurements of ionospheric ab-
sorption (E. Schiffmacker, NOAA and H. Chivers, University
of California at San Diego), and net solar and long-wave
radiation measurements (P. Kuhn, NOAA).

Recent publications using data from this program include
analysis of surface ozone by Oltmans and Komhyr (1976)
and of carbon dioxide by Keeling et al. (1976). A more com-
plete review of our monitoring activities at the South Pole
has been prepared by Watkins (1976).
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atmosphere. At present the research is organized to
systematically measure the year to year change in the con-
centration of F-II, F-12, CC14 and CH3 CC1 3 in the Antarc-
tic's atmosphere and in its snow and ice. The results of
previous expeditions have shown a steady increase in the at-
mospheric concentrations of these species in Antarctica since
1975. The data are consistent with the similarly observed ac-
cumulation of these materials in the atmosphere of the
Northern Hemisphere.

The results from the 1975, 1976 and 1977 field work are
shown in the table. The fluorocarbon data show a definite
trend for both an increase in the absolute concentrations
observed, but also a trend for a decreasing interhemispheric
difference. These observations are consistent with the
decrease in production and release of the fluorocarbons in
the last several years. The increase in CC!, over this period is
questionable as is the increase in its interhemispheric dif-
ference because of the difficulty of maintaining absolute
calibration standards for this species.

The increase in the methylchloroform level is consistent
with its exponential increased production and usage during
the past several years. The lack of any difference in the N20
levels between the Northern and Southern Hemispheres was
verified for the first time by in situ measurements this
January 1977. One of the advantages of conducting these in-
tensive halocarbon measurements during the austral sum-
mer is that data are obtained on a rigorously scheduled an-
nual basis; this generally minimizes the problem of seasonal
variability in the interpretation of the results.

The 1977 field studies included intensive measurements of
the latitudinal concentration distribution of the halocarbons
from Christchurch, New Zealand to the South Pole. The
variability of the troposphere over Antarctica was further
studied by daily sampling flights made between McMurdo
and South Pole Stations. The data obtained from 90
samples collected in eight flights over Antarctica and two
between New Zealand and McMurdo strongly suggested that
the concentration distribution of the halocarbons in the
lower quarter of the globe were very well mixed. This is con-

Annual interhemispheric differences.

Analysis of halocarbons in
Antarctica

R.A. RASMUSSEN* and E. ROBINSON

Department of Chemical Engineering
Washington State University
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The continuing research objective of this project is to
determine the concentration distribution of the fluorocar-
bons and related chlorocarbons in Antarctica. The
measurements are made with the purpose of relating these
data with the global and polar atmospheric and precipita-
tion processes responsible for removing trace gases from the

*Now at Oregon Graduate Center for Study and Research, 19600
N.W. Walker Road, Beaverton, Oregon 97005.

Pullman	Antarctica	Ratio
concentration	concentration	north/south

(ppt)	 (ppt)

1975	F-li	125	 90	 1.39

CCL,	130	 120	 1.08

CH 3 CCI 3	90	 54	 1.67

1976	F-12	228	 195	 1.17

F-li	138	 113	 1.22

CC! 4	133	 121	 1.10

CH 3 CCI 3	98	 57	 1.72

1977	F . 12	251	 216	 1.16

F-lI	154	 127	 1.21

CCl,	144	 128	 1.13

CH 3 CCI 3	110	 70	 1.57
N 2 0	330 ppb	330 ppb	1.00
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