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THE AGEOSTROPHIC MOTION IN SUBSYNOPTIC SCALE
SYSTEMS AND THE GENERALIZED BALANCE MODEL

Hu Bowel

(Wuhan Heavy Rain Institute, Wuhan, 430074; LSSR, Peking Umiversity , Betjing, 100871)

Abstract

The mechanism of the ageostrophic motion in the macroscopically quasistatic sub—
synopticscale systems is studied. Under the prerequisite that the time scale of the whole
motion is far larger than that of its inertia—gravitational component, the relations of both
the rotation and divergence components of the ageostrophic motion to various kinds of
forcing factors are revealed more concretely and detailly than that done before. And it is
proved that the above said prerequisite of slow motion is ensured in all the common cas—
es even in most of the familiar cases of strong systems. In addition to the known fact that
the Rossby number in traditional form Ro = (U/fL) = o (1) can be accepted in the
strong quasi+wo dimensional systems, here it is also proved that the horizontally small
but vertically deep and thick systems containing strong convective cloud ensemble can
just tolerate the especially strong diabatic heating and maintain their slow evolution.
And correspondingly, the divergence motion can be only half an order smaller than the
rotation motion in such systems. The overrestriction of the divergence motion in all the
filtered models seen so far is breaked then.

In the condition of maintaining slow evolution, the amplitude of the ageostrophic
high frequency flactuation can be always controled naturally and immediately to a negli—
gible level. This means the consistency of the slow evolution with the quasi balance. A c—
cording to cautious scalling, a“generalized balance model” is deduced out rationally and
directly following the above mentioned study. Some first-order time derivative terms are
contained in the equations. Although the strong diabatic heating is permisible and the re-
striction of divergence wind is relaxed, this model just can describe the pure slow evolu—
tion, m which the high frequency fluctuation is excluded, with the accuracy to extremm e—
ly high limit. And in this model, the divission of the motion into “primary flow ”and “sec—
ondary flow” must be discarded, and a diagnostic equation of the divergence tendency is
contained. Possibly this model is particularly helpful to deepen the understanding and di-
agnosis of the mechanism of the subsynoptic scale strong precipitation systems in the
summer subtropic humid regions.

Key words: Ageostrophic metion, Diabatic heating, Generalized balance model.



