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Frontogenesis in the Circulation of Typhoon Winnie (1997)
during Its Extratropical Transition Process

LI Ying! , CHEN Lian-Shou!, and LEI Xiao-Tu?

1 Chinese Academy of Meteorological Sciences/State Key Laboratory of Severe Weather Beijing 100081
2 Shanghai Climate Center , Shanghai 200030

Abstract The non-geostrophic wet Q-vector (Q* ) method is adopted to analyze frontogenesis phenomenon, which
occurs in the circulation of typhoon Winnie during its extratropical transformation and re-intensification process
based on CAMS/T106 1. 125°X 1. 125° grid data. Results show that Winnie’s re-intensification is associated with the
mesoscale frontogenesis process in its circulation. A kind of frontogenesis zone in ring form, which wraps up the ty-
phoon center, is found in the lower layer of typhoon remnant circulation. The characteristics are different between
the northern frontal zone and the western frontal zone. The former has some features of the warm front and the lat-
ter the cold front, and the typhoon center is just in their joint area. The intensification of the remnant of typhoon
Winnie looks like the process of an extratropical cyclone developing in the surface frontal zone. Compared with the
western front, the intensity of frontogenesis and the secondary vertical circulation are much more remarkable in the
northern frontal zone, resulting in more severe rainfall correspondingly. The obvious frontogenesis area is found in
the higher layer at the beginning, then it propagates downwards, resulting in the intensification of frontogenesis in
the lower layer. Large-scale condensation latent heating plays an important role in enhancing the frontogenesis in the
lower layer and ascending motion across the front.
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