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ABSTRACT 

Precise and continuous measurements of the atmospheric C02 concentration have been made 
at Syowa Station, Antarctica since February 1984. The diurnal C02 variation was hardly 
observable throughout the year. The secular C02 trend was variable with time, showing slow 
increase in 1984, 1986 and 1988 and rapid increase in 1985 and 1987. The annual C0 2 increase 
was especially large in 1987, which may be related to the 1986/1987 ENSO event. The average 
rate of annual C02 increase over the last 5 years was about 1.6 ppmv yr- 1

. The average seasonal 
C0 2 cycle showed minimum and maximum concentrations in mid-April and early in October, 
respectively, and its peak-to-peak amplitude was about 1.1 ppmv. The measured seasonal cycle 
was variable from year to year, but there was no indication of a long-term increase of the 
amplitude. It was found that irregular C02 variations with amplitudes of 0.2 ppmv at most and 
periods of a few weeks show high correlation with airmass exchange by synoptic scale weather 
disturbances. The results from Syowa are compared with those from the South Pole and 
Cape Grim, Tasmania. 

1. Introduction 

Since the Antarctica is largely free from local 
and regional effects due to vegetated lands and 
industrial areas, it is expected that detailed infor­
mation on temporal variations of the atmospheric 
C02 concentration such as the secular C02 trend 
and its small year-to-year fluctuations can be 
detected precisely. Systematic measurements of the 
atmospheric C0 2 were therefore taken for the first 
time by Keeling at the South Pole in 1957 (Keeling 
et al., 1976). At present, 5 ground-fixed stations are 
operating in the antarctic region, either con­
tinuous sampling with an in situ analyzer or by dis­
crete flask sampling with subsequent laboratory 
analysis (Komhyr et al., 1985; Beardsmore and 
Pearman, 1987a; Tanaka et al., 1987a; Conway et 
al., 1988). 

In situ continuous C0 2 measurements initiated 
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at the Japanese antarctic station, Syowa (69°00'S, 
39°35' E) in February 1984 have been continued 
up to the present. We have suggested, from inspec­
tion of the data taken for the first one year of the 
program (Tanaka et al., 1987a), that Syowa Sta­
tion is a site suitable for monitoring background 
values of the atmospheric C02 concentration, 
because no regular diurnal C0 2 variation is 
observable and day-to-day C02 variations are also 
extremely small. 

In this paper, we report the results of 
measurements for the period from February 1984 
to January 1989, especially in terms of the secular 
trend, the seasonal cycle and irregular variations of 
the C0 2 concentration. The results are also com­
pared with those at the South Pole and Cape 
Grim, Tasmania. 

2. Sampling site and experimental procedures 

Detailed descriptions of our sampling site and 
continuous measurement system have been given 
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