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Abstract
Extratropical transition (ET) is a special process for a tropical cyclone to obtain the baroclinic energy. Previous studies demonstrated that the ET process of  tropical cyclones is closely related to baroclinic waves including upper trough, front zone etc. The baroclinic potential energy can be converted into TC kinetic energy through the interaction between TC and baroclinic systems. This is the important way through which a TC depression intensifies again during its ET process.Typhoon Winnie made landfall in Zhejiang province of China on 18 August 1997. It sustained over land and produced heavy rainfall in the next 3 days because of its transformation and reintensification process. In this study, we modified an upper-level westerly trough with a different intensities using the Legendre scale filtering method, then used the mesoscale model MM5v3 to examine the effects of different modified troughs on the ET process of Winnie. The results indicate that the upper-level trough played an important role in the ET and reintensification process of Winnie, in which a cold front intruded the TC circulation, cold air cyclonically wrapped up the TC center and an extratropical cyclone developed distinctly on the front zone in lower levels. The ET process is sensitive to the intensity of the upper trough, which affected the ET process in terms of temperature advection, vorticity advection and the upper level divergence ahead of the trough. The stronger the upper trough is, the faster the TC reintensifies. Besides, the PV analysis of simulation results show that the ET and reintensification of Winnie was related to the interactions of the TC circulation with the lower layer front, and the downward transportation of PV from the upper troposphere. However, the impacts of the degree and range of cold air on the ET process need farther study in details.
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