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ABSTRACT

In 1951-2001, there were 11 typhoons moving northeastward from the northern part of South China
Sea and affected Taiwan. Except Nichole (1998), with moving speed at about 3kt, other typhoons moved
across Taiwan area in a relatively fast speed (mostly above 5 kt and averaged at about 10 kt). Nichole
reached a maximum intensity of only 50 kt (or tropical storm intensity) with the radius of major cloudy
area of about 150 km. While moving northward to the southern part of Taiwan Strait from the South China
Sea, Nichole changed its moving direction to toward the northeast and made landfall on Tainan. This study
simulated the motion of Nichole using MMS5 and discussed the physical mechanisms leading to the change
of moving direction before landfall. Results showed that the model could simulate reasonably well the
motion of typhoon before making landfall, the environmental flow and the local circulation in Taiwan.
Analyses showed that since Nichole was a small and weak system, the region with strong vorticity (4.0x10
‘s™") extended upward only to 600 hPa. Therefore, the circulation changes at mid-low levels ( ¢ = 0.65~0.85)
induced by the Taiwan topography played a major role in the changes of system’s moving direction before

landfall.
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Results of vorticity budget analysis showed that, when typhoon was moving northward approaching
Taiwan topography, the mid-low level circulation was gradually influenced by the topography. Such
topographical effect resulted in significant local convergence, together with large positive value of vorticity
tendency, occurred to the east of the system center. In addition, the circulation pattern of the model vortex
was elliptic, similar to that of a vortex Rossby wave. The positive vorticity advection ahead the wave
trough tended to move cyclonically. The combined effect of the vorticity advection and the afore-
mentioned convergence resulted in a maximum vorticity tendency located to the east-northeast of the
system center and made the system to move toward the east-northeast. On the other hand, the confluence
between the vortex and the Taiwan topography resulted in a strong wind region there. The area to the
southwest (or the cyclonic shear side) of the confluence zone appeared to have large positive vorticity
tendency. This might also have helped the system to shift toward the topography. Right before making
landfall, the convergent area to the southeast of the system center combined with the topography-induced
convergent zone located around the southwest coast of Taiwan. The mid-low level convergence to the
southeast of the system center thus was significantly enhanced. Such enhanced convergence would have

made the system change its moving direction from northeastward to east southeastward.

Key words : Typhoon, Typhoon landfall, Typhoon track, Numerical simulation.



