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THEORY OF THE 3-D SPIRAL STRUCTURE FOR MESO-
SCALE VORTEX IN THE ATMOSPHERE

Liu Shida Xin Guojun Liu Shikuo Liang Fuming

(Dep artment of Geq hysics, Peking University, Beijing, 100871)

Abstract

In this paper, the steady 3-D stream field and the corresponding Pressure and
temperature (density) field are obtained from the equations describing the meso-scale
vortex in the geophysical fluid. The 3-D velocity fields construct a nonlinear
autonomous system in the physical space. It is shown that the centres of the cyclonic
(‘anticyclonic) are low pressure (high pressure) with the horizontal convergence
(divergence) motion in lower levels and the results are just the contrary in upper levels.
So there exists the 3-D spiral structure in the meso—scale vortex, there are in conform
fairly well with observations. It implies that the rotation of earth and viscosity of fluid
play an important role in the spiral structure in order to ensure the mass conservation.

Key words: Atmospheric vortex, Spiral structure, Dynamical system.



