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ABSTRACT 

Previous studies have shown that the seasonal variation of global-mean surface pressure (p.) 
results from variation of global-mean water vapor pressure (Pw). The current study, employing 
the global data generated by Version 1 of the Goddard Earth Observing System (GEOS-1) 
Data Assimilation System, shows that seasonal variations of regional Ps and Pw tend to be out 
of phase (particularly in the subtropics of the two hemispheres) and that the magnitude of the 
former variation is generally much larger than that of the latter. The seasonal variations of 
these two quantities are maintained by airmass and water vapor transports by the global 
divergent circulation, which is driven by the latent heat released by cumulus convection over 
the water vapor sink, as the "water mass forcing" mechanism predicted. Since Pw and Ps are 
used often in depicting the climate system, assessments of climate change in terms of the global­
mean and regional variations of these two variables should be interpreted with caution. 

1. Introduction 

The seasonal variation of atmospheric circula­
tion is the most pronounced signal of climate 
variation. Since surface pressure (Ps) is often used 
in depicting the climate system, the understanding 
of physical processes maintaining the Ps seasonal 
variation would be of use to our search for the 
cause of climate variation. It follows from the 
conservation of dry airmass that the seasonal 
variation of global-mean Ps is originated by the 
seasonal variation of global-mean water vapor 
pressure (Pw) (e.g., Van den Dool and Saha 1993). 
These coherent seasonal variations of Ps and Pw 
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may, however, not hold hemispherically and 
regionally. For example, hemispheric-mean Ps and 
Pw vary seasonally in an opposite phase (Trenberth 
et al. 1987). The maximum interhemispheric trans­
port of airmass occurs in late boreal spring from 
the Northern to Southern Hemisphere and the 
reversed transport happens in early boreal fall 
(Trenberth et al. 1987). Water vapor is transported 
from the winter to the summer hemisphere (Chen 
et al. 1996). From a regional perspective, Boer 
( 1986) iritroduced the potential function and diver­
gent component of airmass flux; van den Dool 
and Saha ( 1993) demonstrated that the maximum 
mass flux occurs during the transition months 
from regions of positive to regions of negative 
pressure tendency. Using divergent water vapor 
flux vectors, Chen et al. ( 1995) showed that the 
seasonal variation of global precipitable water is 
maintained by three pairs of water vapor flux 
divergence-convergence centers located over the 


















