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The Composite Analysis of the Relationship between the Abnormal
Retreat of the Subtropical Anticyclone over the Western Pacific
Ocean and the Easterlies Vortex in Meiyu Period
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Abstract The process of the vortex in the easterlies (EV) affecting the short-term eastward retreat of subtropical
anticyclone over the Western Pacific (WPSA) is analyzed by employing the NCEP/NCAR reanalysis data sets. The
short-term eastward retreat of the WPSA is related to the EV in the upper troposphere in tropical regions. The
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structure and alteration of the EV before and after the eastward retreat of the WPSA are shown in this paper. The
reduction of the positive vorticity and the enhancement of the north wind foreshow the withdrawal of the WPSA.
The ascent motion of flow field in the west of the EV is strengthened. This may become one of the main mechanisms
of the WPSA short-term eastward retreat. The diagnostic analyses of the complete vertical vorticity equation show
that the WPSA retreated eastward abnormally when the two positive vorticity trend areas on the west side of the EV
and on the east side of the vortex in the westerlies (WV) connected. The vorticity advection is the most important
factor of the WPSA eastward retreat. The contribution to the vorticity trend from the ascent motion term was ad-
verse to the vorticity advection term. Spatial non-uniform heating effect is opposite in the upper and lower tropo-
sphere. Therefore, the short-term eastward retreat of WPSA is influence by the EV, the mechanisms lie in dynamic
effect and thermodynamic effect.

Key words Meiyu period, subtropical anticyclone over the western Pacific, easterlies vortex, composite diagnosis,

mechanism
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before and after the eastward retreat of WPSA
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Fig. 2 The composite height field (dagpm) along 25°N at
500 hPa, and the 6-h precipitation averaged for 41 stations in

the Changjiang — Huaihe River valleys
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Fig. 8 The horizontal patterns for the four terms (107°s72) in the complete vertical vorticity equation (3) at (a, c, e, g) 200 hPa and (b, d,
f, h) 500 hPa on day 0: (a, b) A; (¢, & B; (e, ) C; (g, h) D. Shadings: the positive vorticity; thick solid line: the 588-dagpm isoline at
500 hPa
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