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RAFE F=+EEE %
F= AP WIRRRIES LR IER A Y] [ JEE E
G =EM) BAR VA E(m/s) AR (K) FHEEHEEE (%)
1 0 30.0 301.16 90.0
2 50 30.0 301.16 90.0
3 100 30.0 301.16 90.0
4 250 30.0 301.96 90.0
5 500 30.0 302.96 90.0
6 750 30.0 303.96 90.0
7 1000 30.0 304.96 90.0
8 1300 30.0 306.16 87.0
9 1700 30.0 307.76 83.0
10 2200 30.0 309.76 78.0
11 2800 30.0 312.16 72.0
12 3500 30.0 314.96 65.0
13 4300 30.0 318.16 57.0
14 5200 25.26 321.76 48.0
15 6100 20.53 325.36 39.0
16 7000 15.79 328.96 30.0
17 8000 10.53 332.96 30.0
18 9000 5.22 336.96 30.0
19 10000 0.0 340.96 30.0
20 11000 0.0 344.96 30.0
21 12000 0.0 348.96 30.0
22 13000 0.0 352.96 30.0
23 14000 0.0 356.96 30.0
24 15000 0.0 360.96 30.0
25 16000 0.0 364.96 30.0
26 17000 0.0 368.96 30.0
27 18000 0.0 372.96 30.0
28 19000 0.0 376.96 30.0
29 20000 0.0 380.96 30.0
30 21000 0.0 384.96 30.0
31 22000 0.0 388.96 30.0
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A Numerical Study of the Looping Track of

North-westbound Typhoons Prior to Landfall in Taiwan
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ABSTRACT

This study employed the Weather Research and Forecasting Model to simulate Supertyphoon Krosa
(2007) and examined the physical processes responsible for the significant track deflection and the looping
track prior to landfall. When the Typhoon Krosa approached Taiwan, the wind west of the typhoon became
stronger than that east of typhoon as a result of the channeling effect as found in other studies. A positive
vorticity field forms at the south-eastern side of Taiwan and results in a maximum of vorticity tendency.
Because a low is co-located at the same place of the positive vorticity field, it’s inferred that the relative low
leads to the positive vorticity and might facilitate a southward movement of the center causing a looping
track. The backward trajectories indicate that the processes leading the formation of the low are associated
with leeside subsidence warming. According to analysis of the vorticity budgets, both divergence and

advection terms contribute to the vorticity change.

To verify the mechanism in real cases, this study also used the NCU mesoscale model to simulate
north-westward typhoons impinging an idealized island similar to Taiwan. The result shows that the
mechanism of the looping track in idealized cases is similar to real cases. Both the channeling effect west of
the typhoon and the generation of positive vorticity southwest of Taiwan are present in idealized cases.
Therefore, the looping mechanism may occur not only in the Krosa (2007) but also in other cases with
similar conditions. However, no positive vorticity is found southeast of the island for the typhoons when
approaching further south and no southward track deflection is found prior to landfall. The sensitivity study
on the typhoon size shows that the low also forms in the experiment of smaller typhoons but isn’t strong
enough to significantly affect the movement of the typhoons. The maximum of vorticity tendency dominated
by the vorticity advection term west of smaller typhoons is the main reason for track deflection different from

bigger typhoons.

Keywords: Channel effect ~ vorticity budget
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