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Abstract

This study utilizes a shallow water model to understand the vortex interaction, structural

change and spinup effect of typhoons. Despite the Rossby Radius of Deformation around strong
vortexes is much smaller than of the background, the results of experiments in the nondivergent
barotropic model and in the shallow water model are similar. This indicates that there is little
differences between vorticity dynamics and potential vorticity dynamics in the formation of the
concentric eyewall structure of typhoons. The dynamics of this formation belongs to a slow
manifold dynamics and the effect of the gravity waves is limited.
We attempt to study the structural change of typhoons in vorticity interactions, including both (1)
The intensification of maximum tangential wind and radius of maximum wind of typhoons and (2)
The cyclogenesis of weak vortexes. We designed ideal experiments according to observations of
RAINEX in order to study the spinup cftect of the vortex contributed by mesovortex. The results of
these experiments are classified according to its structural characteristic . Type I includes the cases
which the maximum tangential wind of the core vortex increases and Type II includes the cases
which the maximum tangential wind does not increases , but the radius of maximum wind increase.

The Result shows that: (1) If the mesovortex arise within the radius of maximum wind, the
structural change of core vortex belongs to Type I. Otherwise, it belongs to Type II, (2) The raise of
the maximum tangential wind is proportion to the strength of the mesovortex, (3) If the vorticity
structure of the core vortex is looser, the mesovortex will more profound impact on the core vortex.
These results can be explained by the rapid filamentation zone dynamic theory of the vortex. Finally,
we have also perform simulations with turbulent vorticity background. In general, the result of the

turbulent background experiments supports the ideal experiments.

Key words: concentric eyewall ~ filamentation time + mesovortex ~ spinup
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