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Barotropic Mesoscale Semi—Balanced and Quasi—Balanced Dynamic Models

Zhao Qiang and Liu Shikuo
(Department of Geophysics, Peking U niversity, Beijing 100871)

Abstract  The physical characteristics of mesoscale are analyzed, and results show that the unbal-
anced forced motion is the fundamental cause of the evolutions of some important mesoscale weather
systerns, The mesoscale dynamics equations are the basis of the theoretical studies of mesoscale atmos-
pheric dynamics. Therefore, according to the characteristics of the mesoscale motion, the formal scaling
analysis and the asymplotic theory are used to simplify the governing atmospheric dynamical equations,
which are based on fluid dynamics and thermodynamics. Therefore they can describe the basic charac-
teristics of the mesoscale motion more accuraiely, which is essential for the development of the
mesoscale dynamics, In this paper, the semi—balanced and quasi-balanced models based on the
nonlinear balance equation are derived; they are in analogy with the semi-geostrophic and
quasi—geostrophic models, respectively, Both models can describe the basic characteristics of the
mesoscale motion and may be used as bases for the theoretical studies of the mesoscale atmospheric dy-
namics, The quasi—balanced model is also used to study the mesoscale balanced vortex system, and the
conclusion shows that the mesoscale vortex system is mainly controlled by the gradient wind, and the
development of its wind and pressure fields are described by an evolutional equation.
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