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ABSTRACT 

The dominant balance in the tropical ocean surface energy budget is between radiative heating 
and evaporative cooling. It has been proposed recently that a positive correlation between 
surface wind and ocean temperature could enhance the stabilising effect of evaporation. The 
issue is studied here using a single-column radiative-convective model of the tropical atmo­
sphere. It is found that the proposed coupling of surface wind to temperature will indeed always 
increase the stability of the system, but the extent to which it does so depends in an essential 
way on the strength of the upper tropospheric water vapour feedback. 

1. Introduction 

Much work has been devoted in recent years to 
the identification of "thermostat" mechanisms for 
the tropical climate: that is, strong negative feed­
back mechanisms that tend to damp the response 
of the Tropics to temperature perturbations. A 
number of such mechanisms have been proposed, 
including adjustment of cirrus (Ramanathan and 
Collins, 1991) and stratus (Miller, 1997) clouds, 
upper tropospheric humidity (Sun and Lindzen, 
1993) and ocean circulation (Clement et al., 1996). 
Recently, Bates ( 1999, hereafter B99) has proposed 
a stabilising mechanism based on angular 
momentum (AM) considerations. The argument 
runs briefly as follows. Climatologically, there is a 
net poleward flux of AM in the atmosphere, 
peaking at around 30° latitude in both hemi­
spheres (Peixoto and Oort, 1992). To balance the 
AM flux convergence, a source (sink) of 
momentum is required in low (high) latitudes; this 
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is provided by the climatological surface easterlies 
(westerlies) there. The atmospheric AM flux is due 
predominantly to transient eddies; to the extent 
that such eddies arise from baroclinic processes in 
the extratropics, it is plausible that the level of 
eddy activity (and hence the magnitude of the AM 
flux) will depend on the mean meridional temper­
ature gradient. Thus, on the appropriate time 
scales, we expect a positive correlation between 
the meridional temperature gradient and the 
intensity of the surface zonal winds (we will refer 
to this as "AM coupling"). Evidence in favour of 
AM coupling is found in both observations (B99) 
and in GCM simulations (Bush and Philander, 
1998; Alexeev and Bates, 1999). Now suppose that 
the tropical surface temperature is perturbed away 
from equilibrium (by a positive amount, say), 
while extratropical temperatures are held fixed. 
The tropical atmosphere will respond by warming 
up, thus increasing the meridional temperature 
gradient. By the argument above, surface winds 
will then also increase. Since sensible and latent 
heat fluxes are approximately proportional to 
surface wind, this will presumably lead to 
enhanced cooling of the surface, acting to bring 


























