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ABSTRACT 

Measurements of pC02 in the background air and seawater of the equatorial Pacific were made 
during the period from January 1987 to February 1989 to study variations in C02 flux between 
the sea and the air. In January and February 1987, which was within the period of 1986/88 
ENSO event, the surface water pC02 of the central equatorial Pacific decreased due to the 
reduction of upwelling, but less dramatically than during the 1982/83 ENSO event. In January 
and February 1989, the pC02 of the central equatorial Pacific increased with the SST decrease, 
due to the enhancement of upwelling during the La Nina event. Changes in surface water pC0 2 

along the equator were well approximated by the effect on pC02 of the temperature, salinity, 
biological activity and the C02 exchange between the sea and the air. In January and February 
1987, the C02 flux in the equatorial Pacific was estimated to be 0.4 Gt-C yr- 1

, which was low 
compared to the non-ENSO periods, but remained positive. In January and February 1989, it 
increased to the level of 1 Gt-C yr-1, mainly due to the increase of surface seawater pC02 during 
the La Nina event. The large interannual variation in C02 flux could affect the growth rate of 
atmospheric C02 . For the period from January 31, 1987 to January 31, 1989, the concentration 
of atmospheric C02 has increased considerably (4.8 ppm). The i5 13C of atmospheric C02 

suggests the enhanced releases of C02 from the biosphere for the period between 1988 and 1987, 
and a relatively important role of air/sea C02 exchange between 1989 and 1988. 

1. Introduction atmospheric C02 growth rates in early 1983 
followed low growth rate in 1982 (Conway et al., 
1988; Tanaka et al., 1987a). The characteristic 
change in atmospheric C02 growth rate during the 
ENSO events correlates well with the Southern 
Oscillation Index (SOI). Time lags giving the 
maximum correlation between the atmospheric 
C02 growth rate and the SOI tend to be shorter 
near the equator and longer toward the poles 
(Machta et al., 1977; Conway et al., 1988), which 
suggests that the fluctuation of the atmospheric 
C02 content originates in the equatorial Pacific 
region. 

The distribution and the growth rate of 
atmospheric C02 have been found to vary in 
association with the El Nino/Southern Oscillation 
(ENSO) phenomena (Bacastow, 1976, 1977; 
Machta et al., 1977; Bacastow et al., 1980; Keeling 
et al., 1985; Komhyr et al., 1985; Conway et al., 
1988). A maximum peak of atmospheric C02 con­
centration near the equator disappeared during 
the 1982/83 ENSO event, and then returned to 
its normal magnitude by 1984 (Conway et al., 
1988 ). During the 1982/83 ENSO period, high 
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It is not yet clear how the global atmospheric 
C0 2 content is altered by the ENSO events. Varia­
tions in C02 flux of the equatorial Pacific, which 
are proportional to the differences in pCO 2 

between the sea and the air (L\pC0 2 ) and local 
wind speed, have been considered to be one of the 












































