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Abstract The routine NCEP/NCAR reanalysis data were used for analyzing the characteristics of the western Pacif-
ic subtropical anticyclone (WPSA) during the Meiyu period in 2003. It is found that the WPSA is characterized by
northward and stable relative to that of the climate mean, as well as the obvious east-west oscillation. The north-
ward moving of the WPSA is prevented by the strong and stable western jet in mid-latitudes, thus causes the stable
rainband over the Huaihe River basin. Meanwhile, the results show that the occurrence of each torrential rain is al-
most accompanied by the eastward moving of the South Asia high in upper-layer, and the westward extension of the

500 hPa WPSA to west coast of China. As a result, the high temperature and drought occur over the south of the
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Yangtze River. The possible mechanisms of the subtropical anticyclone in the higher and lower layer triggering the

development of the weather system are summarized as follows: (1) The ridge of the eastward South Asia high along

30°N causes the divergence and ascent motion to the north of 30°N while the convergence and descending motion to

the south of 30°N over the Huaihe River basin. (2) The divergence of the convergence and descending airflow fur-

ther enhances the local negative vorticity in the lower layer, which leads to the westward extending of the WPSA.

(3) The convergence of the southwesterly to the north of 30°N along the northwest of the WPSA strengthens the lo-

cal ascending motion, which provides a large-scale background favorable for the torrential rain. (4) The torrential

rain to the northwest of the WPSA intensifies the southerly in the lower layer and the northerly in the higher layer,

and it makes the eastward South Asia high and the WPSA stably maintain over the area.

Key words the western Pacific subtropical anticyclone, South Asia high, torrential rain, western jet, blocking anti-

cyclone
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(a) Distribution of accumulative precipitation from 0000 UTC 21 Jun to 0000 UTC 22 Jul 2003 with a contour interval of 100 mm;

(b) the evolution of average daily precipitation of the Huaihe River basin during Jun and Jul 2003
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Fig. 3 Time - latitude (longitude) cross section of geopotential height at 500 hPa from Jun to Jul 2003 (units: dagpm):(a) Averaged be-

tween 120°E and 140°E; (b) along 25°N
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Fig. 2 Activity characteristics of the western Pacific subtropical anticyclone (WPSA) during Jun to Jul 2003 (a) Pentad WPSA ridge lines

at 500 hPa from 21 Jun to 20 Jul; (b) cross section of pentad WPSA ridge lines (averaged between 115°E and 120°E) from 21 Jun to 20 Jul;

(¢) cross section of averaged meridional circulations between 115°E and 120°E on 1 Jul, red thick line is the WPSA ridge line and green bar

is the precipitation; (d) evolution of vorticity (units; 107°s71) in the subtropical anticyclone area (115°E - 120°E, 22. 5°N - 27. 5°N) from

Jun to Jul
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Fig. 6 Schematic diagram of WPSA evolution and torrential rain in the Huaihe River basin induced by eastward moving of South Asian high
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Fig. 5 Time-longitude cross section during Jun and Jul 2003: (a) Geopotential height (units: dagpm, the same below) and divergence (sha-

ded) at 200 hPa along 32. 5°N; (b) geopotential height and vorticity (shaded) at 200 hPa along 32. 5°N; (c) geopotential height and vorticity

at 500 hPa along 25°N; (d) vertical cross section of divergence and wind vectors along 115°E on 1 Jul; (e) two types of profiles for diver-

gence along 115°E



