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Diagnostic Analysis of One Heavy Rainfall Process Induced
by Southwest Vortex in the Middle-Lower Reaches
of the Yangtze River

LIU Xiaobo CHU Hai
Shanghai Meteorological Centre, Shanghai 200030

Abstract: A heavy rainfall event induced by the moving and developing southwest vortex occurred in the
middle-lower reaches of the Yangtze River from 6 to 7 June 2013. Using conventional observation and
NCEP reanalysis data, diagnostic analysis was done on this event, especially on the physical mechanism of
the vortex moving and developing and on the variability of the rainfall climax. The results show that the
southwest vortex moving easterly along the 700 hPa shear line is the direct impact system to the heavy
rainfall. Southwest vortex moves eastward and develops, and when reaching its deep phase, positive vor-
ticity column stretches up to 400 hPa height with a nearly vertical structure in the relative vorticity chart.
Large-scale condition of lower-level convergence and upper-level divergence in the vicinity of southwest
vortex, dynamic structure of the coupling of southwest vortex and southwest low-level jet, positive vortici-
ty advection in front of the high-level trough and other favorable weather conditions are the main causes for
the vortex reinforcement when it gets to the middle-lower reaches of the Yangtze River. Heavy rainfall are-
a that accompanies the southwest vortex is mainly located within 3 latitudes to the south and east side of

the vortex. Convergence of two water vapor advection provides abundant humidity and latent unstable en-
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ergy for the rainfall. One is the southwest monsoon flow, and the other is the southeast flow from the

southwest side of the tropical high. Besides, cold air from the middle-lower level of troposphere coming

down to the rear side of the vortex reinforces the development of vortex, promoting an unstable stratifica-

tion, which provides convective triggering mechanism to the heavy precipitation.

Key words: southwest vortex, low level jet, Meiyu front rainfall, cold air invasion
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Fig.1 24 h accumulated precipitation from (a) 08:00 BT 6 to 08:00 BT 7, and from (b) 08:00 BT 7 to
08:00 BT 8 June 2013 (a, b, unit: mm, bold dashed line indicates path of the 700 hPa southwest vortex) ;
station time series of pressure and precipitation at Wuhan (¢) and Baoshan (d) Stations
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Fig. 2

Location of 700 hPa southwest vortex from 08:00 BT 5 to 20:00 BT 8 June 2013 (a, red “D”

indicates the locations of vortexes, wind barbs indicate maximum wind around them, red lines indicate

500 hPa troughs, arrows indicate 700 hPa low level jets) and time series of potential heights near the

centre of southwest vortexes [ b, vertical axis values are potential heights (or surface pressure) at

5 levels minus 580, 300, 140, 70, 1000, respectively ]
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Fig. 3 Vertical sections of vorticity (a, b, unit: 107 ° s~ ') and vertical velocity

(cy d, unit; Pa« s™') along the center of vortex at 113. 10°E (a, ¢) at 20:00 BT 6 June
and at 117. 38°E (b, d) at 08:00 BT 7 June 2013
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Fig.4 200 hPa stream field (a, b, shaded area indicates upper level jets =30 m + s~ '), 700 hPa stream

fields (c, d, shaded area indicates low level jets =12 m » s™') and 700 hPa temperature advection

(e, f, unit; 107° K« s ') respectively at (a, ¢, e) 20:00 BT 6 and (b, d, {) 08:00 BT 7 June 2013
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the vertical section of water vapor flux divergence at (¢) 113.10°E, (d) 117. 38°E
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