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Abstract It is difficult to predict the track of typhoon moving westward and turning northward in the South China
Sea. In the context of potential vorticity (PV), the track of severe subtropical storm “Helen” (9505, briefly
9505TC) is investigated, which moved in the South China Sea with the track mentioned above. The diagnostic re-
sults of PV at 325 K isentropic surface reveal that the southerly in the east of 9505TC transports high PV into the
subtropical high, leading to a rupture in the long, zonal subtropical high with the main of the subtropical high mov-
ing eastward, which results in the northward turning of 9505TC. After that, the trough with high PV over the Ja-
pan Sea at middle and high latitudes and the easterly wave system at low latitudes transfer positive PV advection into
the subtropical high, on the one hand, to reduce the intensity of the subtropical high, on the other hand, to induce
the southward moving of the subtropical high with strengthened southerly in the west. Finally there is a low merid-
ional PV center in the subtropical high, and 9505TC finishes the northward turning steered by the southerly. Fol-
lowing the above, it can be considered that the rupture of the subtropical high and the breakpoint in the wind field
are key factors to induce the abnormal track of 9505TC, and it is a result of nonlinear interaction between the envi-
ronment filed and 9505TC.

Using the nonhydrostatic version of meso-scale numerical model MM5, and introducing a bogus typhoon into

the initial field, the numerical simulations are performed to investigate the abnormal track of 9505TC. In control ex-

AR EE 2004 - 09 - 29, 2004 - 12 - 03 WIEER
RHmME EEARPFEEEEYIHE 40175019 F1 403050114
TEEEA KHE, B, 19714ERA, Wit BIFFR G, BRI KR8 . E-mail: zhangsj@cams. cma. gov. cn



938

P

Chinese Journal of Atmospheric Sciences

periments, the rupture in the subtropical high and the northward turning of 9505TC across the breakpoint are simu-
lated successfully, and the landing point as well. Further sensitive experiments results display, though with a
changed initial field by modifying the strength of the subtropical high and cold vortex, there still exists a rupture in
the subtropical high during the integration, which induces the northward turning of 9505TC at the breakpoint. And
the intensity change of the subtropical high and the deepening of cold vortex are not key factors responsible for the
abnormal track of 9595TC, except for obvious effect on the track of 9505TC after its northward turning by virtue of
interaction with 9505TC and other systems around it. In this paper, by modifying the maximum wind speed, maxi-
mum radius of wind speed, attenuation coefficient of the maximum wind speed and the asymmetry of wind field in
9505TC, the effect of the change of horizontal structure on the ambient field and the abnormal track of 9505TC is
detected. It is found that the change of structure has some effect on the environmental flow and the northward turn-
ing of 9505TC cross the breakpoint, of which, the asymmetric structure in 9505TC has more remarkable effect on
the abnormal track. When there exists an asymmetry of maximum wind speed in northeast quadrant, 9505TC will

move northwestward without an obvious northward turning; conversely, 9505TC will move westward and turn
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northward in the South China Sea with an asymmetry of maximum wind speed in southwest quadrant.
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Fig. 8  Comparison of the simulated tracks between three
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Fig. 10 The simulated tracks in the experiment inserted by an
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experiment (+) (time is the same as in Fig. 1)
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