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Abstract

Based on the conventional observation data and NCEP reanalysis data, the causes of the rare
rainstorm process in the east of Pingliang in autumn 2021 were analyzed from the perspectives of
impact system, physical quantity diagnosis, cloud map and radar echo. The results showed that:
the process of this rainstorm was strong and stable in the north of the abnormally strong Western
Pacific subtropical high, the strong warm and wet air in the northwest side of the rainstorm con-
tinued to transport water vapor to the east of Pingliang rainstorm area, the convergence system of
the low-level shear line maintained in the east of Pingliang for a long time and the ground conver-
gence line, which increased the convective precipitation and led to the extremely heavy precipita-
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SPEALTHIN RS, Hiabrh 2By, e S 0 AR AL Sk, A S A2 v A R U R
R GEMAECSS, I T P 1 R P 2R S . P KN 422.9 mm~599.0 mm, 7
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W, 2 RWumtErI RN, HIE R E AT AN, P, 2Rk U I TR SO0 A 5 76 46 26 2R
BRI K E AT
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2021 4 10 A 2 H&IEFE6ES] 3 HEAKR, PRl g rm, REHMKERN, HEF/KEX 116 mm
(E 1(a)), X4t 100 mm LA B3 2 124, KEEK O BIE R 6 5 B0 153.6 mm (15 1(b)),
IR I 17 5k I I 5 FRK, SO/ N R SR 42.9 mm, HELE R & B REG H 10 Bf~11 1),
KEETN 2N S AT 2~4 NI SR H BRI SR K, 32 BEROKIN BETE 3 H 04 I ~14 B o PEILIX %35
Fi B K A KT, BN 2 ARIETE ra A a1 3L 12 3, H 1 22 303 3h) - 8 )1 ALEB(1 k) - BOPHAEHR3 ) -
FAGTGILEB(2 ) - IRBHZR B (IET) - RAKEHBEEK) - FEHAERE), RENKEWF L. KENT
Ji 4~6 H Lo X PR RREE, i AR 5030 40 5 SCH I W, AL BB /K IS RS 0R, R & RITNEIA 223 mm.
L VR B A G R AR DISR [F IS LI, 980 T R & 5L 10 A S ZAd 3% DOk 7 SERAE (10 H B KB AH -
1994 4F 132.9 mm). AU, BCRBEAGEFERREENT A, BRAWNEKR, BEamAY, BN KRR
Rio

HERK BRI IE R R 68 13 N SEAFBREZ K. Wy, EiE G244 A%, A1 S203
AR B IE R A B B B IR T, RS EG A  REsZ R, & KBRS, K OIRE IR
WAL, MR FERE AW IO ORI ZE2E, 24 2873 iR AM. 19 2R HEA
FREESZ4. 10 H 3 H 22 BV, &8 IE A AR E4E(G244 WY 4R K AE —Ab i AAIg St i ok 55, 354120
HEWT, WA ARFRZ) 150 FTAL77K, FLitiag 18 b5 EANRIRERESZ 401, 32 KA A AR AT H B I 25« 8,
TN BT AR
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Figure 1. (a) Precipitation distribution in Pingliang from 20:00 on the 2nd to 20:00 on the 3rd of October, 2021; (b) hourly
precipitation variation trend of Baili Ancient town of Lingtai
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Figure 2. (a) Upper air condition on 500 hPa and (b) upper air condition on 700 hPa at 08:00 on October 2™ (c) influence
system at 20:00 on October 2™ and (d) 08:00 on October 3™
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Figure 3. Surface wind field at 20:00 on the 2™ (left) and 08:00 on the 3™ (right) of October
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Figure 4. Water vapor flux field on 700 hPa (left) and divergence field on 850 hPa (right) at 08:00 on October 3™
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R RI KPR 5 7K R A TR b B2 A, DAHIRTR 32 3 B4 A0 7 (KT ), BERN AT 2 H 20 I, ~Fom |
25 > 80%MIEHE A 2 4, 43 BT 400 hPay 700 hPa [, 500 hPa~600 hPa AFIXRAE X, #BJE A
EXALTHA MR 3 H 02 K, X/zE L iRz 850 hPa MXHREBEH % 90% L |, 7KiA
SR B, FM R AR 3 H 08 B ZZHi[X 500 hPa~700 hPa AH X} E#E 80%~90% [, 700 hPa it
EREX SR XA N 3 H 20 F~6 H 08 I i iLZ — E4ERF EiRaS, ABKRFSERR AL 7T R H7KIR
Ao M 700 hPa LLIRIZ (BRI LKL, FEMRAETE 2 H 20 Bf~5 H 20 B, BE4pE 2B —ar bt
IR, WIRTE 8 g/kg~9 g/kg, BRVG R 10 g/kg, XFERILLIE AN 10 AR, KIE&ER
FRIh, AR T RIEAKRAERARTE R BATTKREE K, 2 H 20 ’~3 H 08 K, Firgh X
Z P AL ZR B — B0 R B AR T IR v R KV ) AR RS W A A R N B P K X, 700 hPa JK{R AR
HIEAE, HiEHhZE 850 hPa KRR A X O NaE, Falbh X R m v r — AR b i) K PR 4t Ji g
AL 4), 3 H 20 B 700 hPa KIS XG4 RE, S5HRWX SN, X 5K XM 778 L1
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Figure 5. Vertical velocity fields of 500 hPa (left) and 700 hPa (right) at 02:00 on the 3™ of October
[& 5. 10 A 3 B 02 B 500nPa(Z). 700 hPa(fH)EEHERE S

MR B R, 2 H 20 I, 700 hPa~500 hPa [y 45 LLAE N4E & EFFde, 3 H 02 (&l 5), B
RIARFBERRIL—4 N ETHESNIX, & )2 500 hPa & & H O 7R, K2 700 hPa 484 H O 7E B IE A —0.32 Pass,
05 B iy JZHE A X MR AR B 22 LG, IRJZ 50 DX FITikas A P52 B[] 2 B 351 D 20 AT 7 (&2 F 20 B9~3
H 08 T 4= 700 hPa LA F % 400 hPa A IEWREEX, REFOALT 500 hPa, bFHEZhEGE, FIT 58k
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43. P RRELBHT

2 H 20 W m s R 2 B F (5 6), I E R R, HLXURE = R A e R, A 58 IR, R 2R
)3 A e, VP BH S, XA ZU A BE CAPE HEKH 979.1 J/kg, F-A — & WX il e &, 700 hPa
DA BB E R EAETZ, TR ETARTRESARRE M E. 3 H 08 I A Z AR R, KIR
FEm, ERERAEE R, HXBE & A s, A PRI AL, CAPE /NN 65.8 kg,
VLA R RE B OO AR, TR HIRe IR, MR ARCOAR, BaEEERERN 3330 K, fnfF
TR R B K=
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Figure 6. Kongtong Station sounding map at 20:00 on October 2™ (left) and 08:00 on October 3™ (right)
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Figure 7. Evolution of combined reflectance of radar echoes from 4:34~12:39 on October 3™
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Figure 8. Evolution of cloud image from 23:30 on October 2™ to 14:00 on October 3™
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