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ABSTRACT

This study simulated Typhoon Ofelia during its landfall on Taiwan in June, 1990, using the
NCAR/PSU MMS. This model employed ECMWF global analyses as its initial condition. Although
the center position and the intensity of Ofelia as determined from ECMWEF data differed from the
observations, the model generally performed well in the track simulation. The observed lee-side
secondary centers, while typhoon was approaching Hua-lien from the south southeastern direction,
were also simulated reasonably well. Results also showed that the circulation center tilted
southwestward with height when typhoon moved closed to the Central Mountain Range (CMR). The
low level circulation center, after being blocked by the CMR moved northward and dissipated
shortly after. At the same time, a circulation center formed on the western side of the CMR and also
moved northward. This center then became the primary circulation center of typhoon and would
change its moving direction toward the northwest when the circulation center on the eastern side of
the CMR disappeared.

Different sensitivity tests were performed in this study to investigate the effects of different
model initial times, cumulus parameterization schemes and the Taiwan topography. On the average,
the model typhoon moved at a speed twice as fast as the observed, which was likely due to the
stronger environmental steering flow and the enhanced 3 -effect (caused by larger radius of
maximum wind and typhoon size) in the model. Result of sensitivity tests showed that model was
very sensitive to the initial field. A small difference in the initial field might cause a large difference
in the structure of typhoon vortex after initial spin-up, leading to different intensities and tracks of
model typhoon. However, similar typhoon tracks and precipitation patterns were generated when
Grell, Kain-Fritsch and Betts-Miller cumulus parameterization schemes were used. On the other
hand, the Anthes-Kuo scheme appeared to produce a weaker typhoon with a different precipitation
pattern. Results also showed that a reduction in the moving speed and a slightly eastward track
deflection were evident as the typhoon encountered Taiwan topography.
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