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Abstract A process of the heavy rainfall on 19— 24 June 2005 in the Guangdong province was analyzed using the reanalysis data of
NCEP and the special observational data including automatic meteorological observing stations data and satellite images. The results in-
dicate that successive heavy rainfall occurred under favorable large-scale circulation backgrounds. including the strong divergence on the
fore-edge of the South Asia High in the upper level, the Hetao bloking in the middle level, the low vortex-shear line in the low level o-
ver the Changjiang-Huaihe River valley, and the low-level jet, which transferred the abundant vapor from the Bengal Bay and South
China Sea to the southeast of South China. Five strong convective rainstorm processes had close relationship with the developing and
weakening of five meso-a-scale convective systems, respectively. And meso-a-scale temporal evolvement of dynamical condition in the
precipitation area had a tight relationship with the change of upper-level jet and low-level jet. The automatic meteorological observing
station data and satellite images show that the five heavy rainfall processes were consisted of nineteen meso-f-scale rain cores within
nineteen meso-3-scale cloud clusters. The precipitation mainly appeared in mesoscale shear lines or convergence lines, and mesoscale
vortices or convergence centers, The precipitation in the mesoscale eddy resulted from the “train effect” produced by successive passages
of several meso-y-scale convective cells, and the mergence and intensification of squall lines with several meso-y-scale echoes caused the
convective precipitation in the vicinity of shear lines. The moving speed of the heavy precipitation areas in the warm shear lines was slo-
wer in comparison with that of the rainstorm in the cold shear lines, while the heavy rain in the convergence centers developed at first
and then weakened stationary when the centers evolved into shear lines.

Key words Successive heavy rain, Environmental condition, Upper and low-level jets, Meso-3-scale convective system
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Fig. 1 Precipitation during 19 to 24 June 2005

(a. Total precipitation,b. hourly precipitation,c. hourly precipitation at Longmen station; unit: mm)
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Table 1 Stations and occurring frequency of different precipitation in five rainstorms from 20 to 24 June 2005

P— 1()?30 mm/h 30\*50 mm/h 2‘50 mm/h
IR/ R AEZE R /) SR /KA R R /) SR/ KA B R /)
13520 H 05—20 HF,15 h) 238/15.9 21/1.4 4/0.3
52321 H 03 Wf—22 H 04 Hf.25 h) 774/31.0 138/5.5 24/1.0
5 3322 H 05—15 Bf,10 h) 426/42. 6 38/3.8 10/1.0
% 43723 H 03—18 Bf,15 h) 533/35.5 58/3.9 11/0.7
5324 H 02—12 0,10 h) 233/23. 3 34/3.4 2/0.2
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Average physical quantities over the period 02:00 BST 20 to 14:00 BST 24 June 2005
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Fig. 6 Distributions of TBB (shadings; K) from 06:00 to 24:00 BST 21 June 2005

(A and B mark a meso-g-scale convective system, respectively)
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Fig. 7 Surface wind fields( barb) and subsequent precipitation fields(shadings; mm) after one hour
during the period 05:00—19.:00 BST 21 June 2005(D denotes the mesoscale vortex and thick solid line the shear line)
(a.05:00, b.06:00, c:07:00, d.08:00, e:16:00, {.17:00, g.18:00, h.19:00)
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Fig. 8 (a),(b),(c),(d)The composite reflectivity(solid straight line represents the position of vertical cross
sections in e, f, g» and h; unit: dBz) and their vertical cross section of reflectivity
at 05:00,05:18,05:36, 06:00 BST, respectively
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Fig. 9 (a)The composite reflectivity(dBz) , (b) radial velocity (m/s) on elevation 0.5, and vertical

cross sections of (¢) reflectivity and (d) radial velocity along CD in (a) at 16:28,21 June 2005
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