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Variability and Uncertainty in the Surface Heat  and 
Water Fluxes over the Ocean  

 
The atmosphere and ocean are strongly coupled through the sea surface energy balance. There have been 
many studies which have tried to link the generation of variability in one, the other, or both. Perhaps the 
most well known of these studies is the Hasselmann red noise hypothesis, a theory which links the generation 
of low frequency variability to the integrated stochastic forcing of the ocean by the atmosphere. Others  have 
tried to link observed low frequency variability through dynamical teleconnection patterns which allow 
remote influences to propagate long distances via atmospheric "bridges" and possibly oceanic "tunnels." For 
both stochastic-dynamic and dynamic-thermodynamic theories, understanding the surface energy budget, 
how it is regulated, and how feedbacks operate at the air-sea interface is of fundamental importance. These 
interactions are complicated by differing time scales of response owing to the large difference in thermal 
capacity between the atmosphere and ocean. There is also intrinsic variability, unforced by the other, in each 
system. Given the myriad of processes involved on disparate time scales combined with an often inadequate 
observing system and theory, it becomes clear why there remains so much uncertainty in these exchange 
processes. 
In this work we are attempting to ascertain the role that high frequency variability plays in determining the 
coupling of the ocean and the atmosphere through the surface heat and water flux. In this talk I  will first give 
an overview of current global water and energy budgets and the uncertainty in the ocean-atmosphere surface 
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