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ABSTRACT 

Precise and continuous measurements of the atmospheric CH4 concentration were initiated at 
Syowa Station, Antarctica in February 1988, using a gas chromatograph equipped with a flame 
ionization detector. The measurement precision was typically ± 0.07 % in a concentration range 
of 0.5 to 2.5 ppmv. The standard gases were CH4 -in-air mixtures and their CH4 concentrations 
were determined gravimetrically with uncertainties of ±0.2 % . The CH4 concentrations 
measured at the station were extremely stable, and outliers due to local contamination such as 
station activities were not found. The diurnal CH 4 variation was hardly observable throughout 
the year. The average seasonal CH4 variation showed minimum and maximum concentrations 
in early March and late September, respectively, and a peak-to-peak amplitude of 30 ppbv. 
Annual mean values of the CH 4 concentration were 1640 and 1651 ppbv in 1988 and 1989, 
respectively. A concentration difference of 11 ppbv between the two years may suggest that 
recent annual increase rate of the CH4 concentration is smaller than previously reported values 
of about 1 % year- 1

• 

1. Introduction 

It is well-known that the concentration of 
atmospheric CH 4 has been increasing (Fraser 
et al., 1981; Khalil and Rasmussen, 1983; Ehhalt 
et al., 1983; Rasmussen and Khalil, 1984). Such an 
increase influences many facets of the atmospheric 
chemistry; depletion of the stratospheric ozone 
layer due to CFCs may be eased by removal of Cl 
by CH 4 (Molina and Rowland, 1974) and the 
concentration of the stratospheric H 2 0 will be 
increased by oxidation of CH 4 (Rasmussen and 
Khalil, 1981 ). The increase of CH 4 also leads 
to changes in radiation budget; increase of the 
globally-averaged surface temperature due to 
doubling of the atmospheric CH4 concentration 
from 1.7 to 3.4 ppmv is estimated to be 0.44°C 
(Wang and Molnar, 1985). 

In order to predict future levels of the 
atmospheric CH 4 concentration, causes of the 
observed CH 4 increase have to be elucidated. For 
this purpose, detailed knowledge of atmospheric 
CH 4 variations are indispensable. 
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It was expected from the results of C0 2 

measurements (Tanaka et al., 1987; Nakazawa 
et al., 1991) that Japanese Antarctic Station 
"Syowa" is suitable for background monitoring of 
the atmospheric CH 4 concentration. Therefore, we 
initiated continuous CH4 measurements at Syowa 
Station in February 1988. In this paper, we will 
report technical aspects of our new measurements 
and preliminary results obtained for the first 
2 years of the program. 

2. Sampling site and experimental procedures 

2.1. Sampling site 

Syowa Station (69°00'S, 39°35'E) is located on 
East Ongul Island in Liitzow-Holm Bay, being 
separated from the Antarctic Continent by the 
Ongul Strait, as shown in Fig. 1. Lichened rock 
surface is exposed in summer and covered with 
snow in other seasons. Liitzow-Holm Bay is 
usually frozen but open sea is seen between late 
summer and autumn. 


















