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ABSTRACT

Regions of large (>60 kcal cm−2 year−1) net annual heat flux from the oceans 
to the atmosphere are found only on the western sides of Northern Hemisphere 
oceans and in the Norwegian Sea, according to Budyko. It has been assumed 
that these negative heat fluxes are the result of the transport of warm water to 
middle and high latitudes by major ocean currents, specifically the Gulf Stream, 
the North Atlantic Current and the Kuroshio. In the case of the Norwegian Sea, 
Worthington suggested a mechanism for maintaining the negative heat flux, 
whereby warm surface water is advected northward to replace the dense, deep 
water formed within that sea by the cooling action of the atmosphere. The deep 
water mass so formed overflows the sills of the Norwegian Sea and moves 
southward into the depths of the Atlantic. It is postulated 1) that this mechanism 
maintains the negative heat fluxes found at mid-latitudes on the northwestern 
sides of the oceans, and 2) that water masses are also formed at these latitudes; 
they are intermediate rather than deep water masses. The water-mass producing 
agent in these northwestern regions of the oceans is polar continental air which breaks out over the sea surface at 
relatively low latitudes during northern winter.
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