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A Study on the Direction-change of Typhoon
Vortex through the Dynamical Forces Analysis
—--using the data of Typhoon Irving

Pin=Tse Chang Chiou-Yih Lin

Meteorological Divisgion
Department of Physics
Chung=Cheng Institute of Technology

Abstract

Observational evidence has consistently revealed that some Ty.phoon vortex ( such as
Theilma, Vera, 1977, etc. ) often change their direction abruptly { speeding up or slowing
down ) during theif‘ moving courses. The track of these erratic Typhoon'vortexs can not
evidently be predicted by the conventional numerical models., Obviously some special
considerations should be introduced in ordcjer to investigate their anomaly. “This study is
intended to give a reasonable explanation f;or this erratic phenomenon from a dynamical
point of view and thereby to offer a reference for the typhoon track prediction.

A three dimensional model of Typhoon vortex with its environment is designed to
study the dynamical forces exerted on that Typhoon vortex during its quasi-steady
mature stage. Using the horizontal relative wind of Irving Tyﬁhuon as well as its
environment as the input data, the total pressure field of each layer of the vortex is
computed by solving the diagnotic pressure equation which may be obtained from two
horizontal momentum equations. Once the pressure values aiong the periphery of the
Typhoon vortek' are obtained, the Magnus ( or lifting ) force along the periphery can be
obtair_led by decomposing the pressure vectdr and then taking the perpendicular part of
that pressure vector. The net Magnus force exérted on each layer of the vortex is then
obtained by integrating each Magnus force around the periphery. The net drag force
exerted on each layer can be obtained from the concept of taking the height gradient of
the upward transports of momentum of surface material sucked-into the core from the
‘surface poundary layer. Finally, the total iresultant force as well as the new moving
‘direction can be obtained from the analysis of 'the net Magnus force and the net drag force.
The results of our calculation indicate that the correspondence between the calculated
new direction and the actua‘l moving direction is very good. This study may served as a

substantial reference for the prediction ofj Typhoon track during its course is erratic.
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