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Abstract

Based on the routine meteorological observation data from 2011 to 2020, The ground observation
data of Shuangliu Airport, and the NCEP 1° x 1° 6-hour reanalysis data, according to the methods of
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rainstorm forecasting in Sichuan Province, the weather classification of 18 rainstorms in Chengdu
Shuangliu Airport was carried out, and the characteristics of physical were analyzed. The results
show that: 1) The rainstorm weather at Shuangliu Airport can be divided into five categories: shear
low vortex type, cold front shear type, western blocking type, two high shear type and southerly
wind type rainstorm. The occurrence of low-vortex shear rainstorms was the highest, and the oc-
currence of southerly winds was the least. 2) Shear low vortex and cold front shear rainstorms, the
whole layer configuration and various physical quantity indexes are well coordinated. The typhoon
blocking effect and water vapor transport on the west side of the subtropical high have enhanced
the geopotential instability of the Sichuan Basin, and the surface convergence line and low-level
wind speed convergence provide a trigger mechanism for the heavy rainfall. Compared with other
types of rainstorms, the water vapor and thermal conditions of the two high-shear rainstorms are
relatively poor, but the dynamic uplift conditions of the whole layer are better. The influence system
of southerly rainstorm is not obvious, but the wet layer is deep, and the thickness of the saturated
wet layer can reach 500 hPa, and the surface convergence line is one of the important conditions for
triggering the unstable energy release of southerly rainstorm.
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Table 1. Time and precipitation amount of the rainstorm at Chengdu Shuangliu Airport

= 1. BERUR ISR T IR B Rk 2

papits NN H B A HFEFRKECERAI: mm)

201147 A3 H 71.2

2011 %9 A 17 H 512

201346 A 19 H 54.5

PR IR 201347 H9H 53
201548 H 17 H 88.6

201647 A3 H 67.6

201947 A 11 H 71.6

2013 %6 A 20 H 73.2

. , 201347 H 10 H 97.4
RENZL 2016 %7 A 22 H 53.3
201949 A 13 H 66.6

201546 H 23 H 52.8

N , 201747 A 23 H 573
T A 20197 H 22 H 55.6
2020 %8 A 11 H 58.2

. , 2016 57 H 31 H 68.2
L 2018 %7 A 27 H 62.8
B R 2017 %7 A 21 H 92.8

MR T 22 AR 12K UIARGIR A, s A . PUEERHZE R, P U128 . g UL, i
B RBMR A RO R ES LSRR SRR B IR 2,

Table 2. Identification description in the conceptual model diagram
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: 700 hPa 2 —_— 700 hPa %< ifi — 700 hPa )45 2k
— 850 hPa £ —_— 850 hPa & %<t — 850 hPa Y] 225
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Figure 1. Weather situation configuration of shear low vortex type rainstorm
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Figure 2. Weather situation configuration of cold front shear rainstorm
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Figure 3. Weather situation configuration of west obstructive rainstorm
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Figure 4. Weather situation configuration of two high-shear rainstorms
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Figure 5. Weather situation configuration of southerly wind type rainstorm
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4.1. BAOEE

FEEAL T CAPE. Osesonpay 08€(s50-500 hpays  T(850-500 npay 2 (I F ) 5 XTI S 4L, CAPE J& 3 X
KA R o K — NS S L B RERIER AR A B, 5HEE R R E VI A&,
AR REE M, BUEROR, RABATRE, BA SRR 1] ik Xm0
MBS 3)KIL, FEWHT CAPE AR {E, Osessonra ) KT 78°C, HE R Osessonpatitimi, HIIE 91°C,
YRR ITIRICZE B v Sl mie RS . K 880 KT 38°C, BXAYH]IA 43°C; vb IRFEHL ST B N fiH,
VAR E R 4558 . 850 hPa 15 500 hPa i £ 75574 23~25°C, 850 hPa 5 500 hPa [¥IEAR 4 i ZE 3 KT
8°C, MIL/ZIRZE KA KRR BRI 22527 C LA b)), T B A2 2 W 0 K02 45 3 BLIR FE B FE AR AR A
Ko ABAL AT E BB, LI Zopn PMRERUEEATEE, LI EE0M N IGERATEE, LI F55 e ik
Ko R i 5 [ 7K ] BEPE Bk K .

Table 3. Physical quantity conditions of typical rainstorm in Chengdu Shuangliu Airport
F 3. MR R LBBRMRSYIEERM

e g CAPE K 05€(850~500 hPa) T(850~500 hPa) 0se(850 hPa)
e it (IKg) ) SI C) ) C) LI
YA IR Y 924 38 -0.7 9 23 79 -3.5
W)Y 1450 41 -0.6 13 23 85 -2.9
PUERIH ZE R 1105 41 -1.5 16 23 87 -2.7
P U] A Y 1602 38 -1.7 14 25 83 -39
R A A 947 43 -2.8 11 23 91 -2.8
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KRR N RAE IR Gf A 2 —, ASCEEGHTLLT 4 FhRAEAKIR A BRI ZEL qessonea g7k qer00
npay 2/kgs T-Ta700 npays  T-Tacs00 npayo et [ 28 5 ZE FRAE A2 S S KRB AIFE R, ROFIRAERE . XX
PRI S, TEME FEEERT FERBRTR/KREE SN, B BT NBRATREZERHE[1]. A& 4
ATDER], BWRARMHRZIRSE R, RAWGUIARL, FRHRIBHEER. REESERE,
P DI B B RY 700 hPa J DA b B R 22 30K, R B FEM PRZIRE B i 21/ T 3°C. KR
MR RE, AR E W EE 2D EA R 600 hPa, A ILE WL EXM, MR EN, HEFK
J2 O AR FE i h 22 S5 F A TR, 0 B R R R LR ) 119 ) BE AT 21 500 hPa.

Table 4. Water vapor conditions in Chengdu Shuangliu Airport
F 4. FRNIH R L BBIRRACIFM

eyt q850 hra) g/kg q(700 heay g/kg T-Ta700 hpa) (CC) T-Ta500 hpay (CC)
YIAGImEY 15 11 2 5
R 16 13 1 8
PR S 17 12 2 6
P AR 14 10.7 55 6
B A 18.4 11 1 1
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RFENLHIE AR ERAR, DU G AR LI 53 R SR — € S EAEH . K, qdiv AZKiRilE
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SHREE —E B BT R A B R AL B A, TR Pk 8 700 hPa T ELHE %R
EHRZ R E E s REs, FEBOC, EE ISR, R G R K R S B FR s
YRR, FESRIF/AKFFUETT, 500 hPa B9 IEIRBEIX ;s KRR & B R B2 AR DL RE XA — @8 e A
FRBM I EFMLEERKE, RV, ARV RENRIRALERL:, 311, KKK,
LS — &M1&, SRR KRS TOMHEMNEN, KR, &M REEE: WebIER
TR KRR, T7 BN JI kAT s r R BRI KIR S RTD Sk i, B8 3564 b, BB
(MR E =

Table 5. Typical rainstorm weather system configuration and physical quantity conditions in Chengdu Shuangliu Airport
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850 hPa (7 VIAE TR wE WE WE
Ho T R %R/AMEE WEERT. BVRIE AL WALk AL
- VOI(500 hpay > 0 VOI(500 hpay > 0 VOI(500 hPa) > 0 VOI(500 hpay > 0
BIKAE @(700 hpa) < 0 @(700 hpa) < 0 (700 hpa) < 0 ®(700 hpa) < 0 VOr(500 hra) > 0
KR qdiv<0 qdiv<0 qdiv <0 qdiv<0 qdiv <0
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