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Air chemistry monitoring at Palmer
Station

D.R. CRONN, T.W. FERRARA, and W.L. BAMESBERGER

Laboratory for Atmospheric Research
Washington State University
Pullman, Washington 99164

Regression data for weekly averages (4 April 1982-27 April 1985)

Annual
Compound	Intercept	Slope	r2	n	trend

F-11	 183.0±0.2 0.182±0.002 0.985 139 +5.17%
F-12	 300.3±0.5 0.341±0.005 0.971 137 +5.91%
Methyl chloroform	113.2±0.3 0.120±0.004 0.885 142 +5.51%
Carbon tetrachloride 146.5±0.2 0.037±0.002 0.783 142 +1.31%
Nitrous oxide	299.7±0.2 0.015±0.002 0.224 140 +0.260%

The 1984- 1985 season was the third year of operation for the
Washington State University Palmer Station air chemistry facili -
ty. A paper describing some of the results of the first 2 years of
the program has been published (Robinson et al. 1984) and the
establishment and operation of the program have been de-
scribed in previous Antarctic Journal reports.

The original program goal was to document time trends,
seasonal variability, and meteorologically influenced changes
in the concentrations of various atmospheric trace gases which
have implications for stratospheric ozone depletion and climate
change. The two-fold objective for the 1984 season was to con-
tinue the atmospheric trace chemistry monitoring and to meas-
ure the chemical composition of precipitation.

The atmospheric trace gases measured hourly were ozone
(03), methane (CH4), carbon dioxide (CO,), carbon monoxide
(CO), fluorotrichloromethane (F-il or CClF), di-
fluorodichloromethane (F-12 or CC12F7), carbon tetrachloride
(CC,), methyl chloroform (CH3CCI 3) and nitrous oxide (N20).
These gases are measured using gas chromatographic tech-
niques with the exception of ozone (uv-photometry). Typical
meteorological variables and condensation nuclei are also meas-
ured continuously.

Figure 1 shows the concentrations as a function of time for
nitrous oxide F-12, F-li, carbon tetrachloride, and methyl chlo-
roform, respectively. Missing data result both from periods of
equipment failure and unreduced data. The data cover the
period from 4 April 1982 through 27 April 1985. The table shows
the preliminary results of the time trend regression analysis for
five of the atmospheric components based on 3 years of pre-
liminary average weekly concentrations. As can be seen in the
table, the trends for F-li, F-12, methyl chloroform, and carbon
etrachloride continue to show increasing concentrations of 5.2

percent, 5.9 percent, 5.5 percent, and 1.3 percent per year,
respectively. The nitrous oxide increase is only 0.26 percent per
year. These trends are similar to the trends seen by others

(Weiss et al. 1981; Cunnold et al. 1983-a, 1983-b; Prinn et al.
1983; Simmonds et al. 1983).

Carbon dioxide and methane are not included in the table
because simple linear regression analysis is inadequate because
of the pronounced seasonal fluctuations. However, preliminary
weekly average concentrations as a function of time beginning
31 January 1982 and ending 27 April 1985 are shown for carbon
dioxide and methane in figure 2. Carbon monoxide (co) data for
1984 has not yet been reduced.

There is a report on the first austral summer season precipita-
tion chemistry program by Robinson, Cronn, and Bamesberger
(1984) in the 1984 Antarctic Journal. In the second season of the
precipitation program, precipitation events were sampled be-
tween 1 January and 20 April 1985. As in 1984, the modified
Hubbard-Brooks rain and snow samplers were located between
Palmer Station and the adjacent glacier. In addition, a new
automatic sampler was placed between the old Palmer Station
and the surrounding glacier, and a sampler was placed on the
Polar Duke to collect samples while the ship was cruising the
waters surrounding Anvers Island. Rain samples were ana-
lyzed for pH and acidity, anions (e.g., chloride and sulfate), and
cations (e.g., potassium, calcium, magnesium, and am-
monium). Preliminary results of the pH measurements gave
volume-weighted means for the Palmer Station samples only of
4.68, 4.98, and 5.13 for January, February, and March 1985,
respectively. These values are lower than the pH of 5.65 ex-
pected from equilibrium with atmospheric carbon dioxide and
therefore might be considered "acid" rain. Analysis and inter-
pretation of the precipitation chemistry data will be accom-
plished following receipt of the entire data set currently in
transit from Palmer Station.

The field program at Palmer Station was carried out by Tom
Ferrara, the 1984 wintering scientist, and Connie Rauen, who
was responsible for the 1983 - 1984 and 1984 - 1985 austral
summer precipitation measurements. Assistance was provided
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by Robert Koppe (1983— 1984 summer) and Ervin Hindin (1984-
1985 summer), and Harry Howard relieved Tom Ferrara as the
wintering scientist. This work was supported by National Sci-
ence Foundation grant DPP 80-05797.
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Figure 1. Weekly average concentrations of nitrous oxide (N20),
F-12, F-il, methyl chloroform (CH 3CCI3) and carbon tetrachloride
(Cd 4) from 4 April 1982 through 27 April 1985 showing the regres-
sion lines. ("ppb" denotes "parts per billion." "ppt" denotes "parts
per trillion:')
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Figure 2. Weekly average concentrations of carbon dioxide (CO2)
and methane (CH4) showing the strong seasonal variability. ("ppm"
denotes "parts per million:')
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