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The Nonlinear Process of the Depression Formation in

the Tropical Easterly Flow
Yuan Jinnan, and Wan Qilin

(Guangzhou Institute of Tropical and Oceanic Meteorology, Guangzhou 510080)

Abstract Starting from the shallow water equations which include convergence and divergence in the

equatorial beta-plane, the nonlinear approximate equations in the action of tropical zonal flow are ob-
tained by using methods of variable substitution and small parameter expansion. The solution of solitary
wave in the nonlinear equation and the form solutions of u;, v and ¢, in the first-order approximate e-
quations are given. Then the depression formation in tropical easterly flow is discussed. The following
results are obtained. (1) The pattern structure of depression can be obtained in tropical easterly flow or
in tropical easterly flow with weak shear. The weak shear of easterly flow has no influence on depression
zonal width, however, it has a certain influence on strength and center position of depression. (2) When
the tropical easterly flow decreases, the center position of depression moves northward, the strength of
depression increases and the zonal width of depression widens. In the easterly flow, the center position
of depression appears between 15°N to 20°N. The center position of depression is relatively consistent
with the position of depression formation in the observational tropical easterly flow.

Key words: depression formation; tropical easterly flow; nonlinear process



