950 % 45 8 A, % Vol.50 No. 8
20244 8 H METEOROLOGICAL MONTHLY August 2024

PR EAR AR RS, 45,2024, Z B0 IXUSE B2 0 T 114 — Y B AR 7K 7R 2 SR (A AR RRAE 43 LT DL 45 50(8) £ 966-980. Chen L,
Wang F X, Wei Y H.et al,2024. Evolution characteristics of heavy precipitation supercell under the influence of the multi-cell
strong storm[ J |. Meteor Mon,50(8) :966-980(in Chinese).

% B 58 XU 75 M TS BY — 2R 58 P& 7K
BRBMRREEZFEST

&N EARpRT ORPEAS RERET MAmAett &R
1 PEALRABLRARIREEEF LR E, A ELHKE 071800
2ARBERELEEARBERN LR E, B KIE 050021
3AAAEFELTALE . E L 063000
4 ML AL A A KE 050021
5 REWAZ &, K& 300074

B’ OE: FIARBLEERAEROR BRI M @ 30 ¥R ERAS TR0 07 VORI VDRAS 048 45 . %) 2017 4 6
H 19 H R A FES A 1 IX il 22 S A0 U 5 | 40T B — Uk 55 I B9 5 R /A8 2 PR AR XU R A7 40 7 » B8 A TR0 17 8 0 P A XU 1Y) T
ARFRAE LR LA . 25 5L 3 B il XU A 2o Bp A g XU % I XU R O TR P G2 o R R TR 1R T XA B AR KL R T
AL T BT 3 R S Y R BRAR R A X 2 R TR R R R AR — EW A 2 B R XU Y R S 1 AR
MRS . SR M Uk 55 Y 22 LA i XU T R R A R X R e I B XU AN R A AR R R A R R T R B O A%
7 HLE S FER SR T 5] A A 336 T O G IR AR I I U AR AP AR R B . FER R RIRIE W) 2 Z Rk
5o XU ¥4 i S S S D 30Tt TR O XU A 0 1 O A XL R ROBE SRS R B A T I S 208 L 0~ 6 ke T BLXUII AR 1 K H) 27 m -
s H 0~3 km TEE XY KE] 17~19 m « s~ &2 PR BEIE LAY 2B 5 FLUR 0 A 2 B i 2 B B P B R b
S eI M e H . OB gk p S LR T2, i it VDRAS 4S5 0~3 km {§2 T B R AF G A G546 20 m » 57!
LA RIS A A FH B R R B R PR Y R R TN A B AL T AR K I IR A K EE A . PR TR R R R R B
K2 AR X SR E B (SRHDFE 140~171 m® » s~ ° s KA B BE7E 150 m® » s~ 2 DL &, 1 76 #8 2 SR (AR B =22 R R 42 300 T B B, SRH
BB /NF 150 m® « s 7 3R SRH X F 8 G s ik & 28 & A BN BRI T8 78 3 50, BU U B 8t 3 26 F 8 R e 40 1, 1
MARXEART NG, AR T RBEARG L RAAER:. HAMBL AR PR A RN R WS AR . —ERE -
I 55 T 88 R R s F & J A AR T T HE I AN BT A R T R R A R GG B, VA Tt G A A — R T [R] B 2 B R X
T 0 P XU A B R BRI TR E 1Y 0~ 3 km (9T T XU 28 (AR X ZEREHE 20 mo» s™ ' 224D o 8 0 17 8 2 30 4K iy ot 11 XL 1) 28
FNV b 5% BE PR B T KIS [R) B O, e AR R A K I 4R R e AT SRR P RIEFRSE RN S Y EERNDEES
W SR DR R 2 B R K B ] 45 A A ZURAS I R E A,

KRR g R L R L TR XD

FE 42K S: P458,P433 XEARER: A DOI: 10.7519/j. issn. 1000-0526. 2024. 022401

Evolution Characteristics of Heavy Precipitation Supercell
Under the Influence of the Multi-Cell Strong Storm

CHEN Lei"** WANG Fuxia®*' WEI Yinghua® HUA Jiajia'?* HE Lihua®* HOU Shuxun’®
1 CMA Xiong’an Atmospheric Boundary Layer Key Laboratory, Hebei, Xiong”an New Area 071800

x HE SRR RIHTR R L BL(CXFEZ2024]025) (i L 48 41 23 24 S0l G135 % 1 (23375401D) Gl b4 A4 R EHIFIF & T H (20ky37) 0 B 1l
B3R5 H (1915026 1E) 3 6 % 1
2023 4E 6 A 10 HYLHE: 2024 48 4 H 15 BB & H
B VEH BRE NI MRS W43 Bt B S I IS U 5. E-mail : 1315816719@qq. com
TWIRMEE : EAR AR EZNF R A TR S5 FMWF5E. E-mail :554661990@qq. com



%8 M PR &5 - 20 B MR XUSR R W T 19— WK B A 70 R 200 BRI 38 A R E 0 A 967

2 Key Laboratory of Meteorology and Ecological Environment of Hebei Province, Shijiazhuang 050021
3 Tangshan Meteorological Observatory of Hebei Province, Tangshan 063000
4 Hebei Meteorological Observatory. Shijiazhuang 050021

5 Tianjin Meteorological Observatory, Tianjin 300074

Abstract: Based on the Tianjin Doppler radar data, conventional observation, ground automatic station me-
teorological data, ERAS reanalysis data and VDRAS data, a rare heavy precipitation (HP) supercell storm
which was guided by a multi-cell strong storm occurred in the east of Hebei Province on 19 June 2017. In
this paper, the evolution characteristics and maintenance mechanism of this supercell storm are mainly ana-
lyzed. The results indicate that the sea breeze front and the gust front of the multi-cell strong storm, the
tongue-shaped high temperature and high humidity area in the lower layer provided better thermal and dy-
namic conditions for the formation of the supercell. When the convection cell moved into the tongue area,
it rapidly developed into a supercell and moved southeastward along the outflow boundary of multi-cell
strong storm. The relatively stable gust front fed by the slowly weakening severe thunderstorm not only
provided long-time dynamic conditions for the development and maintenance of supercell, but also guided
its movement. This is of great significance for the short-time and nowcasting of convective weather. At the
beginning of the formation of supercell, affected by the outflow of multi-cell strong storm cold pool, the
southerly winds near the ground turned to stronger easterly winds, changing the configuration of
mesoscale environment significantly. The vertical wind shear of 0—6 km increased to 27 m « s~ ' and the

', which was the main reason for the rapid formation of meso-

shear of 0—3 km increased to 17—19 m « s~
cyclone. The strong vertical vorticity advection on the convergence line was also conducive to the formation
and maintenance of mesocyclone. The reason why the cyclone in supercell started at the lower level is that

', the baroclinic

the vertical wind shear of 0—3 km obtained from VDRAS data was always about 20 m * s~
vortex effect was obvious, providing a large and long-time horizontal vorticity input for the development
and maintenance of supercell. During the formation and development of supercell, the storm relative helicity

(SRH) was between 140 m* » s™% and 171 m* » s %, and exceeded 150 m* » s for most of the time. Before the

2

formation of supercell and near the dissipation stage, the SRH was significantly less than 150 m* « s 7.
This indicates the SRH has a clear indication for the occurrence and development of supercell. The outflow
of the cold pool preceded the formation of the supercell, strengthening the convergence and uplift of the in-
flow. This was conducive to the development and maintenance of the supercell. In addition, there were
more cells splitting from parent storm, which to some extent weakened the strong development of the su-
percell, but it just made the sinking outflow not too strong but made the gust front move away quickly,
causing the cold pool always to keep a certain intensity. At the same time, the front of multi-cell storm
provided a stable vertical wind shear of 0—3 km (maintained at about 20 m « s™') for the supercell. This
resulted in a long-time balance between the wind shear and the strength of the cold pool, and finally made
supercell maintain a stable state for a long time. In a word, the main reason why the supercell maintained
self-organization for a long time is that the appropriate vertical wind shear provided by the mesoscale envir-
onment kept balance with the development of the storm.

Key words: supercell, mesocyclone, gust front, vertical wind shear
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storm in eastern Hebei Province

from 17:00 BT to 21:30 BT 19 June 2017
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