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COMPLETE FORM OF VERTICAL VORTICITY
TENDENCY EQUATION AND SLANTWISE
VORTICITY DEVELOPMENT

Wu Guoxiong

(State Key Lab of Atmosp heric Sciences and Geophysical Fluid Dynamics(LA SG)
Institute of Atmosp heric Physics, Chinese A cademy of Sciences,Beijing, 100080)

Liu Huanzhu

(N ational Meteorological Center, China Meteor ololgical Administration, Beij ing,100081)

Abstract

In this study, a complete form of vertical vorticity tendency equation was deduced
from the Ertel potential vorticity theory. It includes not only dynamic elements, but also
therm ody namic elements, frictional dissipation and diabatic heating, and is applicable to
three dimensional motion. It was proved that the classical vertical vorticity equation
which is appropriate only for horizontal motion is merely a special case of this newly ob-
tained complete form equation. Based upon this equation, the theory of Slantwise Vortici—
ty Development (SVD) proposed by Wu et al. was also proved. According to this theo—
ry, when a parrel slides down a slantwise isentropic surface and the thermal parameter
Cv is decreasing, its vertical vorticity develops. T o verify the theory, a O coordinate model
was employed to simulate the formation of a "southwest vortex" near the Tibetan
Plateau. Results show that the vertical vorticity development due to SVD is about an or—
der of magnitude stronger than that due to convergence which has been traditionally em—

phasised.

Key words: Ertel potential vorticity, Box law, Circumscribed plane law, Thermal pa—

rameter Cp .
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