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Abstract

Using the data of Liupanshui national meteorological station and regional automatic station, the
conventional meteorological data and NCEP (1° x1°) reanalysis data, the weather process of sud-
den rainstorm in Liupanshui on June 29, 2023 was analyzed. The results show that the rainstorm
process is in the North side of the Western Pacific subtropical High (hereinafter referred to as the
subtropical high), is produced under the joint influence of high trough, low layer shear, ground
convergence line and weak cold air. The south warm moisture of vice high on the west side pro-
vides sufficient water vapor and unstable energy for the rainstorm, ground convergence line pro-
vides the trigger mechanism, weak cold air supplement is conducive to the frontogenesis and the
convection is strengthened, convection cloud develops in northern Liupanshui and strengthens
the formation of mesoscale convection complex (MCC), maintained less movement for a long time
results in the characteristics of heavy rainfall, strong precipitation intensity, strong extreme pre-
cipitation, and concentrated heavy precipitation in Liupanshui rainstorm.
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1. 518§

ANELKTALF SN PEHE, B TE S ZIX, NEFE. SN A L AER, 5508 WA RRX,
W=Esre, MKEFEE, FlLEERWERSET, BT 28RNSR S0, BRG]
deE . AT RIS R, WAL A STl A TS K . R R
THMPGER . SR B RKSEBAT TRFFE[L] [2] [3] [4] [5]. ARt 2023 4E 6 F 29 H N KHi L&k
KRR BN RIS R AT /007, 8IS IR R SR A WEESFHAT 0, 2RI Ik
FEWRE, AEEENS G R RWE RN TRIEHES %,

2. REIRE
2.1. REZR

2023 7 6 /1 29 H 20 122 30 H 20 Br(Abmiy, FE), St ANEAKT HIEERRW 4 M 28, KR
M 15 /N, B 114y, KE 17 A& 1) HbIREM KRR, OB K & I KR X 35 2125
SR 344.3 mm, REYE T NHEAK T X8k P SEARAE o MNEER P K H e 2K X ) I B 1 Sl R B K
TEAR IR (] 2) B K/ NI R 54K 385 (72.8 mm) (30 H 02~03 i), Hedi 7K 36 X 1 BE 5 417 1) 64.8mm (29
H 23 % 30 H 00 B). 204555 29 H 22 B4R, RF2E 2 h /MR EK T 50, Jo FERTFREE4E 06 o
WGV W RO RS LM I By 6 H 29 H 23 If~30 H 05 I,

WK BN RS AA BRWE KR BRI R, KM EsR . dRPEKE X s, BW
DA b B K 32 BAE R PR KSR X AL AN AR SR X B PEAEER . Bhil X o ORI R A PR ek 2
MG 2023 AR5 %2 (4 3, KIRBEF A0 344.3 mm. 157 239.6 mm. 117 203.6 mm. 7NAL K ZEHEHAR
207.6 mm).
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Figure 1. 24 h precipitation from 20:00 on June 29 to 20:00 on June 30 in 2023
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Figure 2. Hourly precipitation at Hongyan station in Shuicheng (unit: mm)
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2.2. RIFWAR

HRHE 2023 4F 6 H 30 HANBEK MK TR IMA B RATH R G Wi, 2023 4£.6 H 29 HZ 6 H 30 H,
ANBREX CE . JRZE55) FNNYE . W93 FEEE). AL X ORI, RUBL i SR E5) MK IX (RUK . BAZE.
BEH 55 IL 28 N S HE(BIE)E 2 U BT K H . EST, R 14,610 N, BB B AN 39 N, KA
VIRZ K THAR 1240.46 AW, #3385 2 202 7 597 [A], EIEZPFHKL) 6126.70 Ji76. 6 H 29 H 21 B} % 30
H 07 i, K38 X (% 0 45 IR AL /N RLR J2 A o, SOt e E, IRIRFET AT 2 A

3. REE#ESH
31. BEEB S

6 H 29 H 08 i 500 hPa = E 17 (JK 3(a)) B, e gh FEAE DU ZR 391 DA AR B E AR AL Hh X oAH AR iR
e, i - VIR — & s, MR TSoIbE I ER, VP2 = e R A i
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MG AL SRS SRS T Blmsneg, VI EAER X, 588 dagpm ZRAL S TR - )
PEALHES, BN AZE E b v R SR . 20 B (1 3(b)) Al mdbda 28 i m e — 2R, AT E R S
MEARFE R o /N EEZKTALTE b0 A e D A A vE e A2 . 29 [ 08 B 700 hPa (EIB&) U138 o T iE
- - PR, SR PE R AR, S X Y 12 mes T PEEG R, BN AL AR R A KGR AR R A X
NEKTALTHRE XN . 20 Y1 JbIa K - DU IFEHE, 78 2 fg i V)48 . 29 H 08 I 850 hPa (1]
W DAL F B R, ARG B T3 M AL, 20 B UIAR4Edr b 5h . mfikas SR R g, AR T
i 5 [ K A

@ (b)

Figure 3. The circulation field analysis at 08:00 (a) BST and 20:00 (b) BST on June 29, 2023
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3.2. EBEDH

Mo B st 437 J 1 /N K BT DL Y, 2023 4F 6 3 29 H 08 (/& 4(a)), 8 ST pEHs - By
A ES S /NEE/KTT - 22T AL A i XS i 2R KGR B e 2, R 89 o 15 I AL TN /K T B T
FEagAtih, B RAKEaLEE, SRR RAR AL, AT iR A S AR A —
o —HEF| 22 WHRALHYERDE); 29 H 23 1f~30 H 02 I s, maigsg, 29 H 22 1f~30
F 05 B, s#fE/KEZEHIEIE G L& SIREVRLR A . 06 BHE& 288 2 22 vi - Bvim it
B, BEAKIRES .

SR N AR AE B R AR, R R IR AR Bt T e R KIS E e, RARZ DI s
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Figure 4. Ground convergence line at 08:00 (a) and 20:00 (b) on June 29
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4. YRE SR
4.1 PRIEEBSKAFH

i1 2023 4£ 6 /1 29 H 08 W B TR 25 uh R (I W 401, SHRE Ui iy CAPE 1l 28.6 Jkg ™, iT1E/G
P R BEL B 1675.1 Ikg ™, K EHUN 37.9°C. BHL EF TFIBAPIRA, RHIAEKTILE LS4 TR
g Eg, MWHIBAIERE, 700 hPa LI II7E 12 glkg B b, KIS G140 78, A R T 40 i o 4K
4,

4.2. PhHEH

AN B 7K T 2 T A BEORE PR B TR 3 2 A el (), 2023 4F 6 29 H 08 B, N #E7K i A6 850
hPa DL MRS FAER S SEELX . 30 H 20 i, NEUKTTILH L2 BUE L2 mEEE, KEEE0
FELE, FOEN-15.0%x10%s, FRENES LB, HFEh T 5 x 10°%s~7 x 10°%s 2 /[, iX
i EEEL RERAENIRE, FEmZIR SN, FAIEagE, NIRRT SR A )
(150 715 AF -

5. &g

1) HREF AR RO, R IRR L T e R KRR E R, ARE VIR A
RSN, £ 7N R 7K b P8 T o e PR Ak A 3 A JR I RN 5 1 B R XL R A5 R(MCC), - K ] 4
Fbal, FBONEUKTT RN KL

2) BEREFEF R AUIE], KT AL SZ B L PG g s, AKIRRER AR, 700 hPa L%
PHE 12 ghkg LLE, &REERL R EHIBCE, P AR RN, AAF ETHaages, AW
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