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Fig.1 Distributions of 500 hPa geopotential heights(dagpm) and zonal deviation wind vectors (m/s) from 22 to 25 Jun 2003

(W and E are the central locations of disturbances in the westerlies/easterlies, respectively;a. 22,b. 23,c. 24,d. 25)
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Fig. 2 Meridional cross sections of the zonal deviation height (a, b; dagpm) and zonal deviation potential temperature (c, d; K)

along 135°E(a, ¢)/ 122.5°E(b, d) across the center of the easterlies/ westerlies disturbances, respectively, on 23 June 2003

(shadings denote the positive vorticity in the interval of 107 °s™1)
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Abstract

By employing the NCEP/NCAR reanalysis data sets (1000—10 hPa, 2.5°X2.5°) , the impact of the
vortex in the easterlies (EV)over the tropical upper troposphere on the east-west direction movement of
the subtropical anticyclone over the Western Pacific Ocean (WPSA) on 19—25 June 2003 are analyzed in
this paper. It is shown that the EV spatially extended from 700 hPa upwards to about 50 hPa, reached the
maximum intensity at 200 hPa, and thermally exhibited the vertical distribution character of “warmer in
the upper level (100 hPa)of the upper troposphere and colder in the lower level (350 hPa)”. The WPSA
retreated eastward abnormally when the EV in the easterlies in the south side of the WPSA and the vortex
in the westerlies (WV) in the north side encountered in the vicinity of the same longitude while they moved
in the opposite directions. The diagnostic analyses of the vorticity trend equation show that in the vicinity
of the EV the effect of vorticity trend term extended from the whole troposphere upwards to 50 hPa level,
with its most prominent effect at 200 hPa level. The WPSA abnormally retreated eastwards when the neg-
ative/positive vorticity change rate in the east/west side of the EV enhanced, and at the same time the two
positive vorticity trend areas in the west side of the EV and in the east side of the WV meridionally con-
nected along 130°E during the process of their motion in the opposite directions. In the vorticity equation,
the contribution to the vorticity trend from the horizontal advection term was the maximum, and the one
from the Beta effect the minimum. It is also found that the enhancement of the horizontal vorticity advec-
tion and Beta effect, as well as the “barotropic development" of disturbance resulted from meridionally in-
phase superposition of the south and north wind components in the easterlies and westerlies near 130°E are
temporally in agreement with the anomalous retreat of WPSA.

Key words: Easterlies vortex (EV), Western Pacific Ocean subtropical anticyclone (WPSA), Retreat

eastward, Vertical vorticity equation.



