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An Experimental and Numerical Study on the Terrain
Effect on the Flow Field of Typhoons (I)
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Abstract

Temain effects on typhoons encountering the
Taiwan island are explored by a joint
computational and experimental study. Essential
dynamics concerning the motion of the typhoons
is revealed by a similarity argument from the
potential vorticity viewpoint. A numerical
shallow water model (SWM), as well as a
rotating tank experiment, is incorporated to
enrich our understanding. Basing on the same
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beta similanity [aws, the laboratory experiments
are first designed to reproduce the prototypical
typhoons motion in the vicinity of Tatwan Island.
And then the SWM is solved numerically by the
multidimensional positive definite advection
transport algorithm({ MPDATA ) on the same
initial conditions.

Trajectories associated with different vorticies
impinging on various part of the topography are
demonstrated both by numerical and
experimental results. The cyclonic or anticyclonic
rectifications of the wvortex trajectory by the
topography depend on the direction of impinging
of the vortex and its strength. Weaker vortices
are found that are heavily influenced by the
existence of the topography. But the stronger
vortices get across the topography only by
slowing down their translating speed transitorily.
Close agreements between the numerical
calculations and experimental results are shown

in this study.
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