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Abstract: An analysis of the climatic characteristics, circulation situation, impact system and mesoscale
convective environmental conditions in 23 extreme rainstorm events in Sichuan Basin during 1981 —2015 is
performed by using conventional data and NCEP/NCAR reanalysis data. It is found that: (1) most ex-
treme rainstorm events occur in continuous rainstorm processes, and rainstorms start ahead of the extreme
storms, with rainstorm centers mainly in the northwest and southwest of Sichuan Basin. (2) The extreme
rainstorm events occur mainly under the 500 hPa circulation background of “east-high pressure and west-

low-pressure” and “shear between two high-pressure”. Subtropical high would stretch toward northwest in
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24 h during the rainstorm process in the “east-high-pressure and west-low-pressure” pattern. But subtropi-
cal high acts irregularly during the rainstorm process in the type of the “shear between two high-pres-
sure”. (3) Three extreme rainstorm events occur with landing typhoon, and the strong water vapor trans-
portation formed by the outer circulation of typhoon has a direct impact on the heavy rain. Six extreme
rainstorm events occur because of the blocking effect of the long-distance sea typhoon moving to west or
north, and it is conducive to the maintenance of the heavy rain. (4) The main trigger system of the “east-
high-pressure and west-low-pressure” is the southwest vortex and the plateau vortex while the main trigger
system of the “shear between two high-pressure” is the shear line, and the 700 hPa level has cold advection
invasion. Two types of rainstorms occur on the divergence zone of the northeastern part of South Asia high
pressure at 200 hPa, and the rainstorm center is located in the low-level high specific humidity area and
convergence center. The stronger southerly airflow in the type of “east-high pressure and west-low-pres-
sure” makes the rainstorm center located in the northwest of the basin, and the weaker southerly airflow in
the type of “shear between two high-pressure” causes the rainstorm center to stay in the southwest of the
basin. (5) The characteristics of high specific humidity in the low level, high relative humidity in the
whole layer, thick warm clouds, long and narrow CAPE, small vertical wind shear, high efficiency precip-
itation, and positive anomalies of 850 hPa humidity and pseudo-equivalent temperature appear during the
extreme rainstorm processes. And the 850 hPa pseudo-equivalent potential temperature significantly de-
creases after the rainstorm. Based on the above, the conceptual model of extreme rainstorm in Sichuan Ba-
sin has been built, and it would benefit the operation of prediction.

Key words: extreme rainstorm, Sichuan Basin, subtropical high, environmental conditions
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Fig. 1 Frequency distribution (a) and average rainfall (b) of the extreme rainstorm processes
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Table 1 Statistics of the extreme rainstorm events during 1981 —2015 in Sichuan Basin
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Fig. 2 Durations of rainstorm processes (linear) and time periods of extreme

rainstorm occurrence in the rainstorm processes (shadow column)
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Table 2 Main circulation situation and impact system during the extreme rainstorm events in Sichuan Basin
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Fig. 4 T-logp of the extreme rainstorm events

(a) typical case 1 of the first types at 20:00 BT 8 July 2013, Chengdu; (b) typical case 2 of the first types
at 20:00 BT 27 July 1996, Chengdu; (c) typical case of the second types at 20:00 BT 19 July 2008, Chengdu
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Table 3 Mesoscale convective environmental condition during

the extreme rainstorm events in Sichuan Basin
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Fig. 5 The 850 hPa specific humidity (a) and pseudo-equivalent temperature (b)

during the 23 extreme rainstorm events and its average of the corresponding

month and the average days of monthly rainstorms



55 10 1

B 3 1 A5+ O 1| 7 b R v R W Ao R L A KR AE S BT 1173

5 MESHIA

FE PR 30 48 AE A0 o RUBE S 3 98 58 45 0 BT 1) 32k i
e AR SO IR AR R A R R D) AR R A O T
T 2 W O ) S A b P G L P R R AR
BB o B T A R — U R A S RSB A TR
[F) A 255 TR0 AN ) % T o 1) R o 2 T R A A 7Y
(K 6),

R PG R AR G B 13 R, R R R O
LT 2 PG AL ER B A 10 U, BT A d5c R Il 8 1 R
TE 201345 7 H 9 H (A6 23) . F 75 A AL 38 Y
A3 U BTN A d KA B BEAE 2013 4F 6 ] 30
HOM 22), 54 400 13 WA & B, “ R & 74
1G4 2 T Y 3 B AF RS 500 hPa IR AR Gl 2R
% R IE 368 B2 SF- 5 & 700 hPa 75 B AR (s FA5
R 12/13) 42 JRE K JE 700 hPa 2 5t 2 4 10 Y 74 1

—500 hPaf#izk
——588 dagpm%t —850 hPajii£k

500 hPal)assh
—» 700 hPajfizk
— - —850 hPalkifi(g - kg”') —e—700 hPalp EFEHRIX

RN 850 hPa 5% M 28 2 Hh 1) 75 7 U3 A5 Jor o i “ELC
B PRI I R K K AT IR & 10~16 m » s ' F
FEFEMT Y AR5, 2013) , 25 HiL 5% 1 45 0H: 2% Fig ) 1)
ARG A B ) OC R AR X KU Y I RS IR
Bl ANURT Rk 2 T A 26 K PR AN RS E R L i L
M TT DL B TR DX B AE I8 B 4 A R XU AR A5 50 4b
£ 200 hPa Sy pg W0 i He AR A6 A0 0 43 9 18 IXC T
TARZ 58 A 2 R RO S A R TR X R &
JEFNYERE . Bl 6a 1 6b 4350 45 T P9 U S I A ] 11y
MESBLRY , iy AT DL — 20 & A8 2R T L LAE
o PG o (E 2 W DX R0 S TG A
SRR AR P A 2 Bl 5 588 dagpm £k 8 fi 7Y, 5% W 7%
DX R P . R W VK X B F 500 hPa fIGAE
(i) 700 hPa ¥4 g 2000« P R 1K % 07 & A1 850 hPa
A O AR XU e RN s 2R PG AL T 700 hPa 7Y R
R A5 0 V5 RS 200 22 B2 850 hPa e 4 4 A X
S AT O B 3T 5 R RN A M VS AP AT, 850 hPa

700 hPatjjas;
—>200 hPaifizk
X HF AL

D fikimuty (Ela, cA700 hPa, Eb LR F KK AS500, 70041850 hPa) G 500 hPa s I il s il

Pl 6 A v 2% 9 4L 70 A {5 AR A5 Y
Ca) 7R e PO AR - 28 0 w0 7E 257G A6 N 23) 5 (b) 7R 3 WO IR 8- 28 W opo O 78 2 7R JE (A 22)
Co) ™ 1 g V) AL ™ - T PO A 9G] 9D (D ™ A iy D) A4 - 9 PO A 95 b 9] 21)

Fig. 6 The conceptual model of the typical cases

(a) rainstorm center in northwestern Sichuan Basin of the “east-high-pressure and west-low-pressure” pattern (case 23),

(b) rainstorm center in northeastern Sichuan Basin of the “east-high-pressure and west-low-pressure” pattern (case 22),

(¢) rainstorm center in southwestern Sichuan Basin of the “shear between two high-pressure” pattern (case 9),

(d) rainstorm center in northwestern Sichuan Basin of the “shear between two high-pressure” pattern (case 21)
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