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Initial Condition for Weak Trough (500hPa Wind)
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ABSTRACT

The motion of Typhoon Yancy exhibited two major changes prior to its landfall on Taiwan during the
Tropical Cyclone Motion Experiment in 1990 (TCM-90). This study attempted to simulate the changes in
motion and structures of Yancy using PSU/NCAR MMS and to investigate the physical processes leading to
the changes of Yancy’s motion. Results showed that the control experiment, with the model initial time at 51
hours before landfall, simulated reasonably well the landfall point and time as well as the major track
changes prior to landfall. Besides the control experiment, two experiments were made for inter-comparison.
One was made with Taiwan topography being replaced by ocean condition and the other with a weaker mid-
latitude trough. A detail comparison and analysis had revealed that the effect of Taiwan topography was the

dominant factor that caused the major changes in Yancy’s motion before landfall.

Results showed that the radius of gale force wind decreased due to the influence of Taiwan topography
when Yancy moved northwestward to the place 400 kilometers off Taiwan coast. The wind field at radii 200-
400 km, which was axis-asymmetric originally with stronger wind to the east, became more axis-symmetric
due to the increased angular momentum flux at region between typhoon and Taiwan. Such change in wind
field structure tended to drift typhoon toward northward. When Yancy moved to the place 200 km off
Taiwan coast, the axis-symmetric structure of inner wind field was destroyed significantly by Taiwan
topography. The inner wind field became axis-asymmetric with stronger wind to the northeast and later
shifted to the north. The advection effect of the ventilation flow associated with the axis-asymmetric inner
wind field caused typhoon to change its moving direction from northward to northwestward and then

speedup westward.

In addition, the convection to the southwest of typhoon center was enhanced, accompanied by an
increase in typhoon intensity, during a two-hour period when typhoon was located 150 km east of [-Lan.
Such phenomena were also simulated in the model. An analysis of model results showed that the inner
circulation to the west of typhoon center merged with the outer circulation, which moved around Taiwan
topography at the region to the southwest of typhoon center. This merging effect enhanced the vertical
motion and convection. The enhanced vertical motion, in turn, caused an increase in vorticity via twisting

effect and was conducive to the quick increase in convection.

Key words: Typhoon, Typhoon Landfall, Numerical Simulation



