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Abstract Based on diagnostic analyses of potential vorticity (PV) and backward trajectory, development of a strong
cyclone during the Meiyu period of 2003 is investigated. Results show that diabatic heating is a key in the growth of
low-level cyclone at the early stage, and subsequently, due to strengthening of the upper-level horizontal advection,
the cyclone rapidly develops as the vertical coupling between the upper- and low-level PV maxima takes place
through the vertical advection. In terms of major contributions from different levels to PV column’s formation, the
diabatic heating is in the low troposphere, the vertical advection in the middle troposphere and the horizontal advec-
tion in the upper troposphere. During the rapid development period, the low-level vortex is primarily formed from

the southwest warm — wet flow, and the upper-level one is from the downward northwest stratospheric cold - dry

IR HER 2007 - 03 - 30, 2007 - 11 - 07 Y& ER
BHWE EEKARPEEEREIH 40575028 TR FE R E K E A 50 FEE W H 2006LASWO6
EE/AN SR, B, 1964 4EH4, 1, BTEBEMNF RS SUED 120158 . E-mail: zhaobk@mail. typhoon. gov. en



P 32 %

1242 Chinese Journal of Atmospheric Sciences

Vol. 32

flow along the jet axis and upward southwestern low-level tropospheric warm-wet flow which approaches to the

northeastern part of the cyclone. The interaction between cold and warm flows mainly occurs over 600 hPa level,

and the vertical motion associated with condensational latent heat, through the vertical advection, plays an important

role in the interaction between the cold and warm flows and in the vertical coupling between the upper- and low-level

PV maxima.
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ter at 850 hPa and the corresponding points at 700 hPa and

500 hPa. The column is the corresponding rainfall
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