








WEATHER AND CLIMATE APPLICATIONS 

observed extremes in the tropical UTH time series. These 
states are referred to as the westerly duct in the eastern 
Pacific Ocean. The two extreme states of the westerly duct, 
and their influence on UTH. are illustrated schematically in 
Fig. 6. 

During extremes of high UTH (Fig. 6a), strong 
westerlies flowing out from deep convection in the western 
equatorial Pacific create a long fetch of westerlies over the 
equatorial eastern Pacific. This opens the westerly duct and 
allows Rossby waves (strong eddy activity) to propagate 
into the subtropics and re-hydrate the subtropical upper 
troposphere. Conversely, when deep convection extends 
into the central and eastern Pacific (Fig. 6b), westerly winds 
over the tropical eastern Pacific are weak and Rossby 
waves are blocked from propagating into the subtropics 
(no eddies). 
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Fig. 6. Schematic of tropical basic states for extremes of 
high UTH (a) and low UTH (b). 

Hypotheses for mechanisms that control the water and 
energy budget of the tropics often refer only to the effects 
of the Hadley and Walker cells in causing the observed 
variability. This is equivalent to ignoring the effects of 
transient eddies. Analysis of the water and energy budgets, 
however, demonstrates that transient eddies contribute 
significantly to the water and energy budgets and, thus, can 
not be ignored. Instead, the contribution of transient eddies 
must be included, but these contributions may be 
understood within the lower frequency regimes of seasonal 
to interannual variability. 
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