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ABSTRACT 

To elucidate temporal and spatial variations of the atmospheric C02 concentration over the 
North Pacific Ocean, air samples have been collected systematically using 4 container ships for 
3 years from 1984 to 1986. The seasonal C02 cycle was most enhanced at high latitudes and 
decreased gradually going southward with a phase delay. North of 30°N, the seasonal amplitude 
was larger in the western part than in the eastern part; however, to the south the situation was 
reversed. The southward phase shift of the seasonal C02 cycle was much reduced in the eastern 
part, as compared with that in the western part. In the western part, the annual mean values of 
the C02 concentration in respective years were high at middle latitudes and decreased going 
southward and northward; those in the eastern part were rather constant at middle and high 
latitudes, but increased slightly with decreasing latitude. As a result, yearly mean C0 2 concentra­
tions between 50° and 25°N were always higher in the western part than in the eastern part and 
those at lower latitudes showed the opposite distribution. Differences of the C02 concentration 
between the eastern and western parts depended on season and latitude. 

1. Introduction 

Systematic measurements of the atmospheric 
C02 concentration were begun by C. D. Keeling at 
Mauna Loa, Hawaii in 1958 and the South Pole 
in 1957 (Keeling et al., 1976a, b ), and have 
been extended to many places around the world 
during the last 34 years. The data from these 
measurements have established a rapid increase of 
the atmospheric C02 concentration due to fossil 
fuel combustion in the developed countries in the 
northern hemisphere and deforestation mainly in 
the tropical region (Houghton and Woodwell, 
1989 ). However, respective contributions to the 
present C02 increase are not yet quantitatively 
well understood, which makes it difficult to predict 
future levels of the atmospheric C02 concentra-
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tion. To solve this problem, it is necessary to 
elucidate the carbon cycle on the earth's surface. 
For this purpose, a knowledge of atmospheric 
C0 2 variations is indispensable (Pearman and 
Hyson, 1980, 1986; Fung et al., 1983; Gillette and 
Box, 1986; Heimann and Keeling, 1986, 1989; 
Keeling and Heimann, 1986; Tans et al., 1989, 
1990; Keeling et al., 1989a, b; Heimann et al., 
1989; Enting and Mansbridge, 1991 ), and the 
establishment of a comprehensive and close-knit 
station network for background monitoring of the 
atmospheric C0 2 concentration is needed. The 
present network consists mainly of fixed stations 
on land. Further measurements, especially with 
ships and aircraft, are therefore required for 
painting a more detailed global picture of the 
atmospheric C02 variations. 

We have started a systematic collection of air 
samples on board a commercial container ship 
between Yokohama, Japan and Melbourne, 
Australia in 1982 (Tanaka et al., 1987a). In addi­
tion to this measurement, air samples were also 
collected over the North Pacific Ocean using 
























