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ABSTRACT 

Associations between the season-to-season changes in C02 concentration and the sea-surface 
temperature in the eastern equatorial Pacific, the tropospheric air temperature, and the 
precipitation in the tropics are explored. The C02 records at Mauna Loa and the South Pole 
from the Scripps Institution of Oceanography and the GM CC/NOAA program, as well as the 
GMCC records at Barrow, Alaska and American Samoa were used after the annual cycle and 
the growth due to fossil fuel emission has been removed. We find that the correlation between 
C02 changes and each of the other variables changes with time. In particular, the period from 
about 1968 to about 1978 was the period of highest correlation, which was also the period 
when the climate variables were best correlated with each other. The air temperature and the 
precipitation were as well correlated with C02 changes as was SST. Also, there are individual 
seasons when the C02 changes are much better correlated with the climate variables than at 
other seasons. Furthermore, El Nifio events, while the source of the largest signal in the C02 

record, are by no means the same from one event to the next. We take these results as further 
confirmation that the apparent effect of SST on the C02 record comes less from changes in 
the equatorial eastern Pacific Ocean than from climate changes throughout the globe. Climate 
effects on the terrestrial biosphere seem a likely source of much of the interannual variation in 
atmospheric C02• 

1. Introduction 

That the carbon dioxide concentration in the 
atmosphere responds to events in the equatorial 
Pacific Ocean has been well-known since 
Bacastow (1976) pointed out a relation between 
the C02 records and the Southern Oscillation. 
Newell and Weare (1977) and Machta et al. 
(1977) pointed out that changes in C02 concen­
tration were equally well related to changes in 
Pacific sea-surface temperatures. Angell (1981) 
also found a strong correlation between the sea­
surface temperatures in the eastern equatorial 
Pacific and the seasonal changes in C02 

concentration at Mauna Loa and the South Pole. 
Elliott and Angell (1987, hereafter EA) pursued 
the topic further, pointing out that the relations 
were not constant over time and that there were 

preferred seasons during which the correlations 
were larger than during other seasons. The 
present paper is a continuation of that work. 

The reasons for the correlation between sea­
surface temperatures in the eastern Pacific and 
changes in C02 are not well understood. The 
association is most easily seen during El N ifio 
events when the surface waters of the eastern 
equatorial Pacific are unusually warm and the 
C02 concentration rises shortly thereafter. This 
led to the natural presumption that incre~sed 
surface temperatures lead to above average 
release of C02 from this region of the ocean, but 
this explanation was questioned by Hyson and 
Pearman (1980) who argued that the effect of 
temperature on the partial pressure of C02 in the 
water was not sufficient to account for the 
observed signal. Other explanations have been 
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