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Abstract: By using regular meteorological observations data, regional automatic station observation data,
Doppler radar data, 1°X 1° NCEP 6 h interval reanalysis data and hourly FY-2C satellite TBB data, the
forming mechanism and mesoscale system activity feature of the heavy rainstorm seen in Shangqiu in 7—38
July 2012 are analyzed. The results show that the trough at 500 hPa and east-west shear line in the low
level are compatible with the low-level jet stream, forming the large-scale circulation for the rainstorm.
Mesoscale analysis shows that several convective cells develop into four rainfall centers, and the convective
cells accompany the MaCS, which is merged and strengthened by some MyCS and MBCS. The MyCS and
MBCS are triggered, generated and developed by the ground mesoscale convergent systems or convergence

center. The movement and development of heavy precipitation echoes correspond better with ground
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moderate convergence systems. The rainstorm occurs after the formation of ground convergence system
within 1—2 hours. The warming in some local areas caused by warm advection is the main cause for the
formation of surface mesoscale convergence system. Rainfall intensity is proportional to the TBB gradient.
When V TBB/0.5°E=34C, and TBB<{—63°C, severe rainfall of 30 mm « h™" would occur. When MCS
(mesoscale convective system) gets matured, heavy precipitation occurs near the low TBB center of the
mesoscale convective clouds and when TBB is lower than 31°C in one hour, short-time severe rainstorm of
50 mm intensity would appear in 1 —2 hours. Therefore, the uneven local ground heat warming is the main
cause of this moderate convergence system. Moreover, the development of ground moderate convergence
systems trigger the evolution of mesoscale convective systems, leading to the generation of local heavy
rainstorm. So according to the TBB intensity and the variation of mesoscale convective clouds, forecast of
short-time heavy rainfall can be made in advance of 1—2 hours.

Key words: severe rainstorm, mesoscale rain cluster, MyCS (meso-y scale convective system), MBCS

(meso-f scale convective system), surface mesoscale convergence system
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Fig. 1 Precipitation in Shangqiu from
08:00 BT 7 to 08:00 BT 8 July 2012
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Fig. 2 Evolutions of hourly precipitation of

four rainstorm centers of Shangqiu from

11:00 BT 7 to 08:00 BT 8 July 2012
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Fig. 3 The analysis of synoptic system and element configuration

at 08:00 BT (a) and 20:00 BT (b) 7 July 2012
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Fig. 4 The moving path of rain clusters in 7—8 July 2012
(a) moving paths of No. 1—4 rain clusters (10:00—12.00 BT 7 July 2012),
(b) moving paths of No. 5—6 rain clusters (17:00 BT 7 to 06:00 BT 8 July 2012)
(Circled number is the number of rain clusters; the digit is the Beijing time;

a denotes rain clusters; b denotes heavy rain clusters)
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Table 1 Hourly variation of TBB intensity and

the rain intensity in Yongcheng West

Il /BT TBB/C (VTBB/1 h)/C {3/ mm« h~!
7 H 09 I} —6

7 H 10 i —52 —146

7H 11 —62

7H 12 1 —65 50.7

7 H 13 1 —58 7

F2 XkEAETBB/IHMEETUEMEXR
Table 2 Hourly variation of TBB intensity and

the rain intensity in Yongcheng East

It ] /BT TBB/C (VTBB/1h)/C Fis/mm+ h™!
7 H 10 A} —21

7 H 11/ —52 —31

7 H 12 1} —69

7 H 13 #} —72 72

x3 HEETBB/IHEETLEWEXER
Table 3 Hourly variation of TBB intensity and

the rain intensity in Suixian County

i} 6] /BT TBB/C (VTBB/1 h)/C 5/ mm=+h!
7 H 23 —1

8 H 00 i} —33 —32

8 H 01 i} —15 55.3

x4 TBBHESWEXER
Table 4 Relationship between TBB gradient

and rain intensity

X (V TBB/0. 5°E) o T
I (8] re TBB/ C Jmm + bt

7 H 18 1} 35 —65 53.9
7 H 19 1} 46 —67 41
7 | 20 i} 36 —70 59. 6
7 H 21 #f 58 —67 57.6
7 H 22 1t 34 —69 78.6
7 H 23 #t 43 —66 75
8 [ 00 i 37 —67 36
8 H 01 i 53 —68 65.7
8 H 02 i} 58 —63 94. 3
8 H 03 if 39 —70 78.5
8 H 04 Hf 56 —49 33.9
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Fig. 6 Surface wind fields and subsequent precipitation after one hour from
11:00 BT 7 to 02:00 BT 8 July 2012 (stain figure)
(a) 11:00 BT 7, (b) 12.:00 BT 7, (¢) 20:00 BT 7., (d) 22.00 BT 7,
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Fig. 7 Composite reflectivity factor from 11:04 BT 7 to 02:24 BT 8 July 2012 (unit:dBz)
(a) 11:04 BT 7, (b) 12:40 BT 7, (¢) 21:17 BT 7, (d) 00:18 BT 8, (e) 02:24 BT 8
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(Stain figure denotes temperature advection. round solid box denotes MCS)
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