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ABSTRACT 

Estimating meridional ocean heat transport from the present generation of atmospheric general 
circulation models, assuming energetic equilibrium, leads to a large variety of results, depending 
on the model. The current uncertainty on such an important process may cause significant 
errors in coupled atmosphere/ocean models. To determine the possible nature of these errors, 
we investigate how the prescription of the oceanic heat transport can affect the results of a 
coupled surface ocean/atmosphere model where the ocean is limited to thermodynamics and 
turbulent fluxes but sea-ice is included. In particular, we study the response of the surface fluxes 
and atmospheric transport to a reduction of the ocean transport. We focus on the initial phase, 
where these feedback effects begin to develop while the model is still realistic. The model 
response is strongly dependent on a combination of features: changes in the Hadley cell circula­
tion, the atmospheric heat transport, the radiative and turbulent fluxes at the surface, changes 
of the radiative fluxes at the top of the atmosphere. In this study, we examine the partitioning 
between these different effects. It is shown that the atmosphere partly takes up the missing 
ocean transport, but that this leads to a change in the cloud/radiative equilibrium of the 
ITCZ region. 

1. Introduction 

Absorption of solar radiation exceeds outgoing 
longwave radiation emerging from the atmosphere 
in the intertropical region, whereas poleward of 
40° of latitude the contrary is true. This meridional 
distribution of radiative heating implies, over long 
periods of time, a compensating poleward trans­
port of heat by the atmosphere and the ocean. We 
can derive this global meridional transport of 
energy from satellite observations, assuming that 
the climatic system is nearly energetically bal-
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anced, although existing measurements show the 
limits of this assumption. For instance, the Earth 
Radiation Budget Experiment (ERBE) measure­
ments exhibit an imbalance between the global 
longwave cooling and the global short wave warm­
ing of the system which is estimated as 4.1 wm- 2 

for the year 1988 {Trenberth and Solomon, 1994 ). 
But note that instrument uncertainties may be 
larger than this estimation. 

Moreover, the partioning between the atmo­
sphere and ocean contributions to the meridional 
heat transport of the climate system is not well 
known and there remain even greater uncertainties 
on these separate terms. Atmospheric energy 
transport can be obtained from the temperature, 


































