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ABSTRACT

Time series of surface winds and sea surface temperatures at Canton Island, 
covering the period 1962–67, are interpreted to show that the major changes in 
the temperature of the large central and eastern equatorial Pacific area are 
caused by the varying strength of the easterly winds and inherent variation in 
upwelling.

The feedback effects of the ocean temperature variations upon the atmosphere 
are illustrated by a comparison of the average November 1964 sounding with 
that of November 1965. In the cold ocean case (1964) the atmosphere has a 
pronounced stable layer between 900 and 800 mb, preventing convection and 
rainfall, and in the warm ocean case (1965) the heat supply from the ocean 
eliminates the atmospheric stability and activates heavy rainfall. The resulting 
vertical thermal expansion of the tropical troposphere from 1964 to 1965 is 
demonstrated by 200-mb topographic maps showing the emergence of two new 
anticyclonic centers symmetrically straddling the equator at the longitude of the maximum ocean warming. The same 
tropospheric heating can be seen to have been carried far eastward by the upper tropospheric winds, although with 
diminishing amplitude.

A side effect of the widespread warming of the tropical belt of the atmosphere shows up in the increase of exchange 
of angular momentum with the neighboring subtropical belt, whereby the subtropical westerly jet strengthens in 1965 
compared to 1964 all the way from the central Pacific to the eastern Mediterranean.

The implications of the described ocean-atmosphere interaction for interannual climatic change, and the possible 
forecasting thereof, are mentioned. It is stressed that climatic forecasting will call for extensive additional coordinated 
research by oceanographers and meteorologists.
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