Climate Change Research Letters S{RZR{LTT IR, 2022, 11(2), 136-144 Hans )0
Published Online March 2022 in Hans. http://www.hanspub.org/journal/ccrl

https://doi.org/10.12677/ccrl.2022.112014

2021 5H3HE ME R REE—
X RASEESEES T

ZAal, RHE, R, MR
RIS, SN S
PNEAREG, S S

ST XA Sm, S Btk

>

Weks HiH: 20224F2Hs5H; SR EM: 20224F3H1H; KA HM: 20224F3H7H

R

AXAAERRUBER, ERASHOMTES, KM LTHRERSE, 2RHNFRER. KOFEDEE,
SR TR MESERT 2021485 A 3 H SIMNAE — KRN RR L EHITEE oM. SFREW: O I
RRANBEREREAENERT, BEARENIZRLULERER, EFREBELINMATRERN
EXRARGE. @ BEATRESKERT USMHREERRE, FRFMBX AR “ T4, TR
BHARERS . ® MRREREMFRBAFERNARERE. EERYZMEER0CERE.
@ KBREXSFHENEREEULBERSREER, LFHEsiEE. © SHEATIRA Lt it
YOI R A A B B S AT B M TR, BT RE 0t 0 40 X 0 Pk B DA R BB TR UK 3
FEETARAFERA -

K
BMWRS, BN, BEEE, BT

Comprehensive Analysis of a Convective
Weather in the Central and Eastern of
Guizhou on May 3, 2021

Heli Wu?, Boyang Zhou!, Yanmei Zhang?, Baozhu Zhao3

1Guiyang Meteorological Bureau, Guiyang Guizhou
*Guizhou Meteorological Station, Guiyang Guizhou
3Wudang District Meteorological Bureau, Guiyang Guizhou

Received: Feb. 5" 2022; accepted: Mar. 1%, 2022; published: Mar. 7™, 2022

SCES|A: RAE, R, skttt BRI 2021 4 5 H 3 H SN R — ORI R LR A 0], AR
B FEBRAR, 2022, 11(2): 136-144. DOI: 10.12677/ccrl.2022.112014


http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2022.112014
https://doi.org/10.12677/ccrl.2022.112014
http://www.hanspub.org

eI

Abstract

In this paper, a severe convective weather process in Guizhou Province on May 3, 2021 was com-
prehensively analyzed from the atmospheric circulation, environmental physical field values, dy-
namic structure and predictability of model, according to meteorological observation data, ERA5
reanalysis hourly data and ECMWF numerical forecasting products. The results show that: ©
This weather process was a strong convective weather process triggered by the mesoscale con-
vergence line under the background of upper-air cold trough, coupled with low-level shear line
and southerly jet. @ With the development of high-level cold advection, low-level warm ridge
and warm low on surface, Guizhou has an unstable stratification of the dry and cold in the high,
warm and wet in the low. @) Before convection, there were strong unstable energy, vertical wind
shear and suitable 0°C layer height in central and eastern Guizhou. @ There were obvious posi-
tive vorticity columniations, structure of convergence-divergence from lower levels of tropos-
phere to upper level in the hail occurrence area, with strong ascending motion. & According to
ECMWF numerical forecasting products could accurately predict the occurrence, direction and
velocity of the convection, but it might lead to misjudgment in intensity of precipitation and severe
convective weather in some areas.
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IRPE R 22 BE 2015 1600 K, fERZRMIHIEHISN T, STMBRATR R SIR, 19 NIRIAE= AE . &%
T T2 BN FIFERE (B, TR BRI RN OR S 2 B 3N R A iy LA = 2242 (1] [2]. N T i
XoF SRR S SR AN R, it v IR T P B RERA EE , A2 SR AR R 2 S i RS AT T
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BIRE A, R 6 UL BRI MR AR AR BRI R R . A B R [L0)S 7 1 B 10 AR R SRR K
IR, RIS A 5 B K B R 2 A6 S R RHE . B— KRR B e, [FIE A
ARFERNE, DRI HT A 5 A — R RS R O FEAFAE s A B TR Bk i KRR AE R R EINR, Bt s
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Ko BEXBEEEREERPEMX, 316 MEBANHIEE, RKIKEERN 15 2K, BRENE
FEAERLE 3B, 508 13 1 20 0 F 14 I 40 e SR BT, WX =T RAL, 18 ' 20 HFE
20 B 10 4} 7EBS FF AN ZIRAL 3 A2 Fihk, AR 21 BF 20 432 22 BF, BB RS X 48 b i o . A4 4t 67
ARG IR, e R XGHE A 28.5 mis, 22 I 03 43 M ILFEES Fa M T8 B, R KU R AR I B 2 B AR R 7
13 15} 20 43 %) 21 I 30 43t 372 S ULII R K 5 B K (NI R 38K 26 F 20 2=22K), /MR KT 50 2=
KA 13 AN, EEE A AR M E M 3 H 20 BF 2 4 H 0 B, SO /N R 5RIE 77.8 222K,
22 B ELEBS R MR T & o A28 24 /NI REOK, RBRTNIA 13 3, JRFW 155 ufi, FW EEEPERMAE
7R 0 A R 2R 8 R AR o 5 S

3. MAEESIRTIME
3.1 MRS

5 H 3 H 08 if(/4 1), 500 hPa b=, DUMIZ IR E H il — i h—A 0, RS T,
Wk IERF, 5SS ABME FmE, REWLEE MR —RER, SNE 2T
PEAL ARSI, iR A R T R AR i R R, BB B sE; 700 hPa, BEED)ARZA T
R HER 1, SMNEZYIARL G 20 mis VR S, BARONT P & BN IR AT S 850 hPa, —
B YA T 5 M 5 5 A i — 4%, YIAR R #4920 mis i B 23 700 hPa T 2 S 254 7°C~11°C 2 ],
LI AE 6~7 g/kg 2 Id], 850 hPa iR FE Mz 1°C, ELi A 14 glkg, MBI SEM G RO EE, TE 2
B1fwT. 20 i, 500 hPa, 47T LI A IR KRS A8 2 30 5 N S a6, i ] Hh i IR RS 30T Ik 22 521
ARE iy, R PEALE RV R 22 mis BIPE RE S 700 hPa, U)ARZREE TR IR 2 B N 4 G
—2k, FEFEAIAZ 20 mis (KPS RS SRS, 850 hPa, IARLE OB B I Rg X, PIAR LR R A AR 4k
FF; 700 hPa "G HRIR 5 25 7E 3C~4C I8, LLiEZ) 9 g/kg, 8500 hPa g il fE 75 s 22 7E 1°C~4°C
28], HLRAE 13~16 g/kg 2 [8], ULASS2M g b X i )2 I 3. 4 H 08 i), 500 hPa L3 k11
RS AR, BN N — S9SN 700 hPa A1 850 hPa FITIAS Y CLIE AR R BN, AL R
.

Hif F, 08 Hf T 85 B — VSR H], R A0 1000 hPa, I P 0 1 T & 4R A7 T4 b st
X, 14 fF, A TP N PEALR A AR RIS A &, HOEy 995 hPa, -k XL fim B B 4= X Hh T
AR LRSI TR A SN B R A 2k, A S SR AL AN TN A, S X,
JEERFHIX (1) 24 /NI IR 20 6°C A4 20 I, A S ORI E 4 1 HR R X, G AR b 4 1 X
() 24 h BRIEAE 8°C AT, MEALMEEARTEE, 4 H 081, miEd O TRt —a, FoMiZ) 1030, A
RO TI51 B B R S A F i & — iy, 1010 ZBE 2 St PU R il X, A PR il s, % Rt
AR .

MRARGIEE T UUE R, MRS R 5 X i RS AR, 32 B2 b e 2SR i A i P P9
850 hPa XY & S NESE G, FLEH R AL, e AR RS0 DX G0 I R A R A Rt T 4
UFHIZN J346 7t %A%, 1] 700 hPa D)78 2k B 1 fil 4 7 — & R R R S i A RAVIRIE R, AR
EREEER, WMAEATSRMBIE, WIRTAZIL, BilRSGNGTHERES LoEzhdt— S, T
SRR AR . BRI R R, AR T RV AR, R, 75 R 0 E I RAR R K, KISk
PREELE, TEBNEMBRIME, (575 AR re 0 X B RV L 11 % R 28 KR I R e IS 7 P s U T i Pl S
F4EFE, 700 hPa BEH K, 1SSt MMKES B KA1 40F, SEBERA PR G, #1550
BA “EHA, TRIE” MAREES, AReEEE, AR T Em Rk ERE.
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Figure 1. The weather system configuration at 08:00 (a) and 20:00 (b) on May 3, 2021
& 1.2021 4 5 A 3 H 08 Bf(a)f 20 B () RS R GEE

3.2. KM EYEEIFE

KARIARFE E SHR RS R AR R RI5RISA HK[10] [11], ASCE /b6 i 24hi i CAPE 1. K
ek, HTHEB L. WIRIES SI. FEEKIIZE Vws, 700 hPa 5 500 hPa ()i % T75 LK 850 hPa 5 500
hPa ()it 7 T85 S4B, Xf LRI RS AR KA e BT VPl . 58 1, SEBHsi A H 08 B (1
CAPE {4 1473.2 J/kg, R FH 4 H =i T = 28°C X Hidh 47 1T IEJ5 , CAPE {1k 3500 % 47, 3 H. T75 5 18.4°C,
T85 Jy 245°C, SI ¥ UN-2, 56°C, K%M 30.3°C, HAE| T MR AMMIR KA RE, SIEIHE
BRI AR E R ERE R, X AR e E RS, A EE AR, AR K A R
ST ARA[12] [13] [14]. BB 52 FA S S Vws 9 0.76, 0~6 km XUGE 224 18 mis, Hr4s 35 ) 3 B X )48
AR T5RTR A A Z YERR R FE[15] . AHXT I W] LA I 5215 08 I HR 2, CAPE {E4 0 J/kg, I
Hi&ili T=22CiTl1lEf5, CAPE{E%)900Jkg, #IEAKIRK, T75=154°C, {H SI fa#k 2.93, KA 0k
BRI RETER/N16]. BRI, M H BRI RTE ST 208 s filk, (R BT R X ) R SR
HH 2 S 1 DX R R

20 I5F, BEPHuG CAPE fH4 202.5 J/kg, ARE e, SI #EEUTFm£-0.49°C, Vws [%% 0.36, 0~6
km XU#E 22 14 mis, $R78 580 R S S P E SR AE (A BUE A FIFEFE I R 1%, Respkds, SEm e R s
FOgBEAR P, 2R RAREHIX . b CAPE (B0 1448.5 J/kg, T75 4 14.4°C, T85
N 235°C, SIF8HA-0.74C, K #% K 36.3C, Vws A 0.16 H & E AT E R R, B rEg 3B X
REEAW TN X MR R L, HREPABEIN, SEXRAS CAER SRR E, 55K
KBTS, 5 08 MHAHLL, BT i) 20 AR e Rt EH —E K fE, CAPE A4 945.6 J/kg, T75
A 15.4°C, SIFRECN-1.77°C, WIEARFES, PuifHhX 700 hPa YV)AF R e, BL&—E MR &, B
SHif s Bk, GRS AR, SRR TS . 3 H 08 B 5% FH b 1) 0° W ERIE B & i (WBZ) %) 4000 m, —20°
TEERIE & 5 (WBN)Z) 7556 m, & 73 WBZ %) 4047 m, WBN %] 7607, 20 Ayt WBZ A 3986 m,
WBN 2}y 7729 m, 0] LA SIS 2 4518 B AR KE R AR S 5o ok it B R R e A, YA VK I
AlRE.
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Table 1. Convective parameters from 08:00 on 3 to 08:00 on 4 May, 2021
# 1.5 A3 HO08KZE 4 H 08 BIXH RS H

i 4 R[] Cape K Sl Vws T75 T85
0 3 H 08 i 1473.2 30.3 -2.56 0.76 18.4 245
o1 [fH
: 3 H 20 A 202.5 36.9 -0.49 0.36 16.1 24.6
" 3 H 08 S 0 - 2.93 0.54 15.4 -
BT
3 H 20 1 945.6 - -1.77 0.48 19 -
} 3 H 20 1 14485 36.3 -0.74 0.16 14.4 235
Tt
4 H 08 I 23 38.7 -1.6 0.36 15.6 238
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Figure 2. Vertical sections of vertical velocity along 106.75°E
at 08:00 (a). 14:00 (b) and 20:00 (c) of 3 May 2021 (Unit:
10 tpa-s?)

2.2021 % 5 B 3 H 08 Ef(a)\ 14 Ef(b).20 BF(c);F 106.75°E
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28°N 2 Ji], IEWE M m A g, Bl T IFEERE S IERER, POiRE4 10 x 10°-s1,  hi #E 1)
oy BRI B B0 SRR AL IREEA MBS, RS A X S L 600hPa, Hl KEIX 2
8x 10754 10 x 10°-s™, 400 hPa F AAEELIX 18, 0% 12 x 10°-s7 & 14 x 10°s 4, %2
8%, BAEWHENSWERE. 20 B, BIEFECUG, JEAR MUK KA X, I BRI (19 4 A1 A8
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Figure 3. Vertical sections of divergence (color filling, unit:

10%:s 1) and positive vorticity (dotted line, unit: 10°-s %) along

106.75°E at 08:00 (a)+ 14:00 (b) and 20:00 (c) of 3 May 2021
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K4 W LVER], BRI RGBSR U, 5 3 H 20 IFSZAUxt b, 850 hPa ik MTIARALE, K,
JRGERNEL B ARG A 5 SEL AW 5 . 700 hPa b, A7 T 53 T BL R IR D3R 2 i, Eesieihl B
{4, HHURIKIFAFLLSEOUEZE, &G VIZRARRREIT, WK BTk L SEoL R/

Xof U A T 5 S0 Fr b T K37 (1] 5), 14 B 5 20 B b A3z, X KGR DL K 8 45 B EL V) &
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Figure 4. The ECMWEF relative humidity (color filling, unit: %) and wind forecast fields for 12 h at 700 hPa (a) and 850 hPa
(b) from 8:00 on May 3, 2021
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Figure 5. The ECMWF 10 m wind forecast fields for 6 h (14:00) (a) and 12 h (20:00) (b) from 8:00 on May 3, 2021
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Figure 6. The ECMWF CAPE forecast fields for 6 h (14:00) (a) and 12 h (20:00) (b) from 8:00 on May 3, 2021
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