SAT % AW A % Vol. 47 No. 4
2021 f‘-IE 4 A METEOROLOGICAL MONTHLY April 2021

Tz, METE TR TR AF L 2021, AR AR Uk B 22 R BRI R R A R N I o R BR S 37 FRR K I AR AR ] R4 47 (4)
424-438. Yin L. Y, Mei H,Zhang T F,et al,2021. Environmental conditions and radar characteristics of a severe convective hail-

storm with multiple supercells in central Yunnan Province[ J]. Meteor Mon,47(4) :424-438(in Chinese).

ZEPHB—REASITERBEFERFD
58 X it 3 42 P 1R 37 0 5 1A [0 R A AE

Fm=' Hm E' kB I B AR mfEW’
1 ZHAALEH AR FN, BB 650034
2 mEA WET AL, 3 655000

R o R E R | b TE N A B 25 8 KRR DNCEP(I° X 1) % 6 h 40 #r 5e kX 2017 45 8 H 23 H = m H
f@lﬁ*()\gﬁw“(}lhﬂ?ﬁ%%ﬁ%ﬁ*ﬂEE?LIE’& AR SEAT A3 AT . 45 S 3R - G RS X R R R AR AR B KRR AT L P A A R S
TR SR AN AR E R EE T R T M T AR A ORI 5 T 1 XUV AR A ) I KU ) R RN . IR XU R A7 U R e A O I R, 3t
PR TE B 6 A8 O 50 A B 28 8 % PR, 7 R 0 BRI R Je J AT 10 min, 3 A [ 8 R 0 B 1R 5 0 VY S TR IR T L oA I 8 R/
TR UYL T [ . 6 1 R (A i IR % A 52 0 L o AR By T RUBE 55 i i AR AR dee RO X AR S (H AL 10 mo- s i)
HH A R PR B VK L VKBS BLAR =15 mm 1B R RTE 2. 47~ 3. AT A 43 i A 36 B b OB AR ME L VKB BRSO 15~20 mm
) A S PRLAAR S S 53R PR B A R o T OB A T, R A R T 3B L 5 [ X [l 5 R = AR AR AR R U AR S L AR A X
B —10°C )2, THHE s X, —20~0°C )2 1] i Jie K5k B M3 55 dBz,50 dBz [ml i JEE B > 6 km, T B BB K & &
(VIDBEE>2.2g+m °, WKEEKE 5~8 mm FIA FF T F AR [0 9 A% B 57 . 2 38 [ P R AE R B35, 48 A X 5 D A1 - 48 1
JEERE R T A DR A () 4 T2 1m0 30 5 3 22 31 /1N L 5L 50 dBz [m] 7 JE <6 km, VIL % E<<2.2g+m ’,
Séiﬁilﬂ: B AR L UK, TBSS, s A, VIL % i
FESES: P4ss XEFRER: A DOI: 10.7519/j. issn. 1000-0526. 2021. 04. 004

Environmental Conditions and Radar Characteristics of a Severe Convective
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Abstract: The evolution characteristics of radar echo and environmental parameters of the severe convective
storm in central Yunnan on 23 August 2017 are analyzed using conventional observation data, automatic
weather station data, Doppler radar data, NCEP (1°X1°) 6 h reanalysis data. The main conclusions are as
follows. This severe convective storm occurred under the background of strong unstable conditions caused
by the front side of typhoon depression system moving westward and the rear side of mid and high latitude
cold trough. Surface convergence lines and strong vertical wind shear were conducive to the maintenance
and enhancement of convective storms. The severe convective storms were influenced significantly by the
topography and six supercells or similar supercells were induced during the evolution of convective storms.

The strong centers of three hail supercells climbed along the terrain, while the non-hail and small hail
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supercells descended along the terrain 10 minutes before the supercells developed to maturity. The six su-
percells or similar supercells had characteristics of mesocyclone or meso-y scale vortex. Hails occurred

~!. The velocity at eleva-

when the maximum velocity to rotation value in the supercell exceeded 10 m * s
tion 2.4°— 3. 4° reached the mesocyclone standard when the diameter of hails was bigger than 15 mm.
There were the characteristics of higher reflectivity centroid point, echo nuclear tilting forward, weak echo
zone, the echo wall and three-body scatter for supercells with 15—20 mm hail particles. In addition, the
radial velocity showed the following characteristics. The zero velocity line tilted back, the height of the
convergence zone exceeded —10°C layers of supercooled water zone, a strong divergence zone appeared at
the top, the maximum echo intensity of the —20—0°C layer exceeded 55 dBz, the thickness of the 50 dBz
echo was more than 6 km, and the density of vertically accumulated liquid water content (VIL) was larger
than 2. 2 g * m °. The echo nuclear shows an upright shape, the characteristics of overhanging echoes
were not significant, the height of the convergence zone was low and the thickness of the divergence zone
was higher than that of the convergence zone, for supercells of non-hail and 5—8 mm small hail particles.

The maximum echo intensity of different isothermal layers showed little difference, but the 50 dBz echo

thickness was less than 6 km, and the VIL density was less than 2.2 g« m °.
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Fig.1 Moving path of severe convective storm and

distribution of severe convective weather in central
Yunnan in 11:00—16:00 BT 16 August 2017
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Table 1 Stations and time chart of precipitation, strong wind, hail during the severe convective storm on 23 August 2017

A 3y ik R R GE/ (m s s 1) KIES ] /BT [ 7K /mm VKA st E] /BT VKA B AR /mm
B L IO i 11.0 12:50 20.9
ERCHE RS 16.5 13:05 44.1 13:00—13:12 15
Uk 1y [ 3 21.1 13.42 16.1 13:44—14:15 20
gk 12.7 1358 2.3
P& eyl 13.2 13:58 13.6
Uit - 2 T 13.3 14:02 10.5
RSN 20. 3 1412 38.6 14:31—14.37 5
BV B gk 14.3 14:31 6.1
1 %32 3 3 13.8 14:34 24.9
JE 1Lk 14.9 14:43 23
LA 12.3 1449 24.3
A1 B 4 1k 19.6 15:00 47.1 15:01—15:17 8
JCIL A 38 3 14.9 15:45 23.7
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Fig. 6 Same as Fig. 5, but for radial velocity
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Fig. 7 Cross-sections of radar reflectivity (a, ¢, e, g) and radial velocity (b, d, f, h)
for the 2nd, 3rd, 5th and 6th supercells on 23 August 2017
(a, b) the 2nd supercell at 12:28 BT, (¢, d) the 3rd supercell at 13:03 BT,
(e, ) the 5th supercell at 14.02 BT, (g, h) the 6th supercell at 14:31 BT
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Fig. 8 The time series of VIL density, the echo
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the evolution of supercell on 23 August 2017
(Green bar is hail time, blue line is the

VIL: density threshold of 2.2 g+ m %)
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