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Abstract Based on the Tropical Cyclone (TC) data and Japanese 25-year reanalysis data of Japan Meteorological
Agency from 1979 to 2008, compositing and comparative analysis was firstly performed to study the intensifying and
weakening TC during the Extratropical Transition (ET) over China. The analyses reveal a nice corresponding rela-
tionship between the variation of TC’s intensity after ET and initial strength of the westerly upper-level trough.

Then TC Haima which made landfall on China in 2004 was taken as an example, the evolution of its transition
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process was reproduced by the mesoscale atmospheric model. The authors modified the intensity of upper-level

trough in the initial fields using the method of piecewise potential vorticity (PV) inversion and investigated the im-

pacts of different troughs on Haima’s re-intensification process during ET. The results indicate that Haima moved

quickly (slowly) when the trough enhanced (weakened) , furthermore, the deeper (shallower) the upper trough is.,

the stronger (weaker) the Haima re-intensifies; the deeper trough shows wide and strong upper-level jet and en-

hanced divergence, which is favorable for Haima’s redevelopment; besides, the deeper upper trough was accompa-

nied by stronger positive belt of PV, the upper-level positive PV propagated downward to lower levels to result in

the growth of Haima’s positive PV and the intense development of low-level baroclinic frontal zone, finally, the low-

level cyclone was reinforced obviously.

Key words tropical cyclone, upper-level trough, extratropical transition, piecewise potential vorticity inversion
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Fig. 1 The paths of (a) intensifying and (b) weakening tropical cyclones during the extratropical transition (IET and WET) after landfall

and the locations at the end of transition stage (black dots)
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