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Abstract

This paper uses the ground and upper air data to diagnose and analyze the weather situation,
power and water vapor conditions of the supercell storm on May 19, 2020 in Guiyang Airport. The
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following conclusions are obtained: (1) The high and low air jets are coupled before the occur-
rence of strong weather in Guizhou, and dry and cold air invading at 500 hPa in the central and
western regions, with warm and humid air flows in the lower layers; (2) the locations of the su-
percell storm weather landing area and the ground convergence line are basically the same; (3)
there is a strong vertical wind shear between 0 - 6 km ,the 0°C layer and the -20°C layer are suita-
ble; (4) the 6, value is greater than 340 K, the air layer is unstable in convection, and there is a
strong upward movement in the vertical direction; (5) the water vapor is transported from south
to north and from the ground to high altitude, and there is plenty of water vapor in the low-level
sky above the airport; (6) the radar image has the characteristics of a supercell storm, and the
radial velocity image has a mesocyclone.
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1. 518

R AR R A B — R KT E IR E KRB R[], AP RERRIEL AR, Adk
— NN, BRI R E L — R IR 2, WA R SRR, UK. RS R EE
KA. “HHPAR” & H Browning and Ludlam [2]7E 1962 S IR H AT, Browning [31F6H, #8Z% Ak X,
N H AT Ik MR AL AR AE — 58 [ 3 X (WER) B A 5155 [11% X (BWER).. 1978 4 Browning #[4]
YR AR SO EA FARURERRHIR BRI IR R R SO A R TR R SRR R G AR 1) 5 S
HAIE A2 5 5N R R TSRS T B AR IR () /N RUBE IR TiE [5] [6]« H A Ue 7E 75 78 ] 1y S A A
FEH X EFCEE O 2R, BT IAR, SRR E R AN, EEE ORI
FERIIA M 24 i UREACAES — & WO AP Ry iy, H 20 38 ekt B2 IRHGRRAE A A A2 4 [6] [7]. EZL
A AR AR AR L B 7K 58 B A 2 AR AIE 1 DA G5 R 20 B 2 PR XU . 8 B 7K (HIP) i 4 A XU A 55 % 7K (L P)
B LR AR X R [6] [8]. 2020 4F 5 H 19 HAIA] 520 53 FHALIZ I 2 B B R AR, Ji I 7 I8 U ARFIE AR S
TEAMI 0T, o] LA E e — G R R AR RS

HMAL TR m B AR, FIbE AR, WG4, Phlish, ERAE. AT T3
MRS, TS PRI SRR T ST PR 7 ), BETHIX 10 A, k= 1037 K. MUz 15~30
ABAALONE B, EEKES LN NTIKE, X THs % B R AR T3 & KR .

JE5F ] 2020 4 5 H 19 H 21:00 28 22:40 I 5t A% 5288 2 B4k R R 5550, AR 55 3158 75
R, 21:52 W28 22:23 IHAERE HH I 17 KAP LA B RAR S, 22:05 IR 32 SKIADRE R, Rl ot FHA L
SERM RGE ARG, I FERE K 36.4 mm, KKXCFE 2 M8 0iFs, 5 M2 E W& . 821t
RRAFEM, A 29 IS HHIL 8 Ll FRR, S PHIR X AR 2 KW 2B, rRZR AT R385, StRHRIX
HzaXy WX, HETTEmEKE, RRKERR 15 ZXK.

ASCR I ZRE, THEA S EY, fr TR AR OIS s SRR %A, A
SERE N LS TR 2 B A RS R B o AR SO B BRI [R) 2 K SR A2 AT 2020 45 H 19 H 08 B
20 B (AL s B P b T A0 8 25 SRR ER I B ). Bt BH L% 4K 1037 oK, AA4R 26°N. 106°E.
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2. MRMH D
21 EmERH

7E 19 H 08 i 200 hPa KA K b, St HEB. R &0 52 P AL Al i i 2 S s 2 i, SBH b 23 Rk

1k 50 K/FP, 20 B 200 hPa RS b, s Sk a4 de, SiPH B2 WS 48 KD, BT ik (42 KIFD).
Bt PH G (48 KIFP) LWk (34 SK/AD) . 1 (53 (36 SK/RD) A AT il 35 1 XU 72 , 6 53 M 78 30 T% 1 XU A A IX o

7F 08, 20 i} 500 hPa KA L, Fastlif Tiims . LG Aiab, SN XA i 2 4 )5 vh Jb <R e,
BERH B PR XG4 SKIFD, I RV 5 T A, A RN PR AL N B . #E 19 H 08 i 700
hPa KK L, msHEAL T = md AR50, o N S22 R AT v r SO s, SePH NP R X0, XU 4 KPP BE
O F =S, SNZERE . 20 i 700 hPa KA L, =N MKESHEINE, EHESH.
JTPEAZFRAL, SR A P R AN SR T S, B PH S KGR 14 KR B G s FE RIS g 5, b
HBEREW. WA BeTE, SR 17°C, S TR O, AR 11°C. £ 19 H 08 I 850 hPa
RAKE L, NZAR, HEERM X Z RS, VIR TR b, BRI, [FE g O A T )1
R, AR 23°C, BN A2 V) AR T R BRI ACUCRZ IR . 20 B 850 hPa KA F, VIR & )IE A
Fhb, BEHOOGREIGE, I8 26°C, BPH LA (e BEVE A g, KON K 2R SR 12 KA, IR
H24°C.,

< 1 /& 2020 4= 05 H 19 H 20 i 200 hPa % 850 hPa [ REE RS0 HT. 8L 44T, 200 hPa %8 &
WAl 700 hPa k75 St T-1IE22, A1 850 hPa ik St 22 /i 180 B, AR JUPEMk e & AwFE[9] [10] [11]
Bﬁﬁﬂ"]ﬁ/)lufﬁmiiifﬁjﬁ %{JILHH%:FIE)L%nq:/}ILéE}#Hﬁj(HT 200 hPa & 25 2RANK 2 2R &
YRR INGE 1 _EFHE S AR IR K o £ 500 hPa A5 -5 (IR 2 75 s 2 KT 15°C) M= 7l AR BB e (2 57
PN PR B ) PR A X, 850 hPa b IR IX (8 i B KT 10°C)r Fir M. ). | ARM =,
[FES B2 T PE A R = &rxgwmzm% T850-T500 KAE X (¥ 1 B gL X, 2K T 22°C),
ZE LRTR, ESRMICH TN, XHRZEFZE 500 hPa H TASSNE, MKERRESHRE /A
Jefni, FHHR SRS SR A X, IR R IR TR R G R AP DR 5 M W 30 2 S 2R 2 B 1 X
TR A, 17 5 M H R X R A s R P HEL X

p R a1

Figure 1. Mesoscale analysis chart at 20:00 (Beijing time) on May 19, 2020
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EAESTMPUAL R ERY - KO7 . &b - SV 1A — SR B M M T A 2, (R I 3000 38 BT A A
X5 L EME BRI 00 T AR U AR A Y A . 19 B (& 2(b)) R S LA R - KO, &Y -
FOVE 2 18], AH AR GE AR 22 B0 - BTS2 A, R 5% BH 1 v L7 52— B0 g KU, KGR 6~10 oK/
Fho 20 W HUTARE & LRI R - K05, RS - g B30 - AR U, s T A
B B T K AR B K BN TR R LD, AR A B, R 2 AR AR B 5T FH 75 AL 30 2 BT
BTG, MLV RGO 20 i, BEARESTE - . B0 - IEEIE4E R ORI, (BEMR
RIEB S RN - 52 - B A S g &2k, WL WIA AL T 5100 - B2 )RS . 22 1, <
e IR A OB R BT - B - # - R - BoKIa], BEI 5 BRI ORI L7 I 17 KIFP L b
BRI HER 9 K. 23 I )E, AR AR B - A5IE, SR X R ML R A A . ki
20 PR X B RS DRI T 4 5 2 R 7 B R AR — B8, LT 5 2 D R R s e U ) R ZE B A3 T R B (Y
VAL A L
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Figure 2. The wind direction and speed map of the automatic ground station in Guizhou Province on May 19, 2020, 18:00 -
23: 00 (Beijing time). (a) 18 o’clock; (b) 19 o’clock; (c) 20 o’clock; (d) 21 o’clock; (e) 22 o’clock; (f) 23 o’clock

2.2020 £ 05 A 19 H 18 Bf~23 (AL TET) S0 & 3t T B Zhub Rs) KU E. (a) 18 BF; (b) 19 BF; (c) 20 BF; (d) 21
BF; (e) 22 At; (F) 23 B

2.3. FREESHT

M5 H 19 H 20 I EFH IR & 3 ATLLAR IR, 20 B8PS K 354k 38, CAPE N 477, ki
I A KR R AE TR B e FEAN =, AR FEREDOREE NI 9E[12], =i1E CAPE A F T3 i K Ji&,
BB CAPE FEAREHERR IR R A, B XY 5 KA A e e # o] LUEAH TR b 1 7E 6 E
J71A) b, 850 hPa % 600 hPa = [a] Jx\[al fifi f= FE N, HRARJEA B PRt N . 500 hPa (16 >K/Fb, PEIbi)
A1 700 hPa (14 KA, Vhrd Sit) 2 A R 1R E XA, KREZEFEEZ N 15 K, EERD)E
(IEE A 0.5 x 1072 st MRV AR IS UE T 8 SRR SR K B THSRAS 58 42 B CAPE #53imi SK ¥, 3T
DU I P88 X T B )38 B e ok [8]. 0°Cn B 5418 >k, 7E 500 hPa (7% Jy 5810 )i A F¥A-F i
N, —20°CH ¥ 8345 K, 0°C/ZM—20°C)2 i % 2927 K, & Bt MUK KA MR R 4B E . RS
W, S B, RERE, hETA, 2R REmEd, JH 0~6 A B2 A S E XD,
AR EFHEE R, I T BB ST A SRS
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Figure 3. T_InP map of Guiyang Station at 20:00 (Beijing time) on May 19, 2020
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BAH 4TI ( O, VB i B2 (AR 2 W R AR e FE I — DR 6, B e FERG N, s SUBRR IR E
O, B DN, TR R E: 0, s EAZ, FoRTEMRIMEHYE[13]. 7E 6, ¥ 106°E (5t
PEALI7 26 R ) o 28 350 T PR (151 4()) ', 25 oN & 35 oN 2 [R5 0, Ze 5 HEBEIN X, 1M 25 oN % 30 oN
Z I8 1 A BUUFASE, 550, RBE4 E mdbbiRt, o, bEs RN, SUZxnfcE, i1 AH~55 A
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Figure 4. The vertical cross-sectional view of each physical quantity at 20:00 (Beijing time) on May 19, 2020. (a) 0. (unit:
K); (b) Divergence (unit: 107°s%)
4.2020 £ 05 A 19 A 20 R (It REH ZEMBEEEZEE. (2) BHEUEDE 0. (BAL: K); (b) BEEM: 10°s57)

A(b)#=5 H 19 H 20 B HLE W 106°E HIEEE M. £/ F, 250N % 30 oN 2 Jd], 3 A B LLIRKh
R RRAEX(E LX), Hi 1.5 ABAREA T, FoEN-6x107° s, FEEFEE 3~9 AHZ
X, 5.5~7 AR ARG, POMEN 7 x 10° st 26 oN (W4 ) S, TRERS,
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R XA SRR R AR AN L R B AR, AT R B S B R R KR ) B ., DA
BIEES R E . 12 LTz R a6 B35 B L (ERS), 25 oN £ 30 oN Z [A|KI & HiE i) L AE3),
700~500 hPa s& L Fizd)pIsgt, A0 EE 38 mis.

3.2. IKRFBTH

5 KA RN EE A, £ 106°E /K7 E 2% 8 B (5 5(a)) F, 20°N LA
A AR R AR AR X, 25°N~30°N ZIf], FEE&E 3 AR FR/KAMESX, TRERZEAKE
KR E R A% I HAE 25°N~30°N Z (B ifE A - 25°N~30°N Z[8], 7 500 hPa i 58 /K< FEHEL
X, 0 5.5 A BT, MEFHHLIZ Q6 N)HEZ, A F/KRIBERE RS KMEX, FEEdaK
TRER . 52 PH B2 IR 2 BI/KVRER A K AE X 1A S OB 2 B JR R 1 R AR B 1 VRV AN T R 7K VR s
L e SK (A SR i =10 = SRk 2 | O 5 A 1 M % S S [ Pt [ b g8

5(b)#2 iR 106°E HIFE B HI1H El, 40°N LA 255 B4 &£ X, B RKE X AT 20°N Fif,
HOOMERT 21 glkge HGIBRAEIX F R AL E RO ) S s #im . EN13%(26°N) 2 BARAE HIE K
R, {H2 850 hPa DL R IFMKZE, ELig KT 15 g/kg, 700~850 hPa LLiE{E 10~15 g/kg, HEK 4 /KIK e
SAKRIBERE, EBERARRERAR, KB, FNXCHEKERS L, ZARTGERSIR
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Figure 5. Vertical cross-sections of physical quantities of water vapor at 20:00 (Beijing time) on May 19, 2020. (a) Vertical
section view of water vapor flux divergence (unit: g/(cm?*hPa*s)); (b) Specific humidity vertical section view (unit: g/kg)

5. 2020 4F 05 A 19 H 20 Rt R EACKYIE R R EHIEE . (3) ACRBEBEEE(BRLL: g/(cm®*hPa*s)EEFIE
E; (b) tLEEETIEEEA: g/kg)

4. BIEBEGR S

SBHMIA TR IEN T ROL S HIE LLFEZ) 2 AR AL b, ik 1164 K. K 6 44 T ik RS
RN R TEIEE A SRR EE, SonFE S 50 AH. 18:00 A2, 7E ST P ILEHE 1 H X FF
EA SR A, PR RETE, S, HoaRfERT 60 dbz, B4 10 A M. 52 500 hPa P
WHIBIS, LA 30 km/h FE 6 AR FS 77 A6 5h . 21:10 I, R BATEEEMT, 2017 25 km, HT40H
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Figure 6. The combined reflectivity and radial velocity image of Guiyang Airport on May 19, 2020. (a) The combined ref-
lectance image at 21:10; (b) The radial velocity image at 21:10; (c) The combined reflectance image at 22:07; (d) The radial
velocity image at 22:07

[E 6. 2020 £ 5 A 19 ARMANIAEAEA RFEMZEEEER. (a) 21:10 FHEEE RFEER; (b) 21:10 FHZERE
EE%; (c)22:07 BHEE RFEREE; (d) 22:07 BHEEHRE B
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