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Abstract: Based on the Xingyi Doppler weather radar data, routine upper-air and surface observations, a
detailed analysis of the atmospheric environmental conditions and radar echo structure of a strong hailstorm
which occurred in Anlong, Xingyi and Xingren of the Southwest Prefecture of Guizhou on 14 April 2009 is
made, and also the echo structure of the mesoanticyclone that embedded in the left moving supercell is ana-
lyzed in detail. The backgrounds for occurrence of the hail storm are intense heating-up of the surface,
which leads to the development of thermal depression in the lower atmosphere, the developing eastward
meso-q scale trough in the mid-level, and an upper-level jet stream above the convective location. The east-
ward convective clouds triggered by the meso-a scale trough evolve into supercells under the influence of
the unstable stratification and significant vertical wind shear. The strong hailstorm splitted into a right
moving supercell and a left moving supercell at 18:36 BT 14 April 2009, the left moving supercell devel-
oped into a strong one, accompanied by a mesoanticyclone with a diameter of 3 km, rotational speed once

reaching 30 m * s ! in average, and travelling leftward along the mean wind (northwest wind) towards the
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southeast direction, it is a rare but very strong anticyclone supercell; this supercell produced hails up to 40

mm in size. The right moving supercell is accompanied with a weak mesocyclone producing hails of 20 mm in

size. The radar echoes displayed the characteristics of supercell: the strong reflectivity echo gradient in low levels,

weak echo region and bounded weak echo region, front inflow and rear inflow, hook-shaped echo, strong mesoan-

ticyclone and weak mesocyclone, all these lasted for 3 to 4 hours. This article also gives an analysis on the struc-

ture of the mesoanticyclone in the strongest stage of hailstorm, and a discussion of the application of VIL (vertical-

ly integrated liquid) value in the forecast of hailstorm.

Key words: vertical wind shear, left-moving supercell, strong mesoanticyclone, VIL (vertically integrated

liquid) value
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Fig.1 Upper air observations on April 14, 2009 .
(a) 700 hPa at 08 BT, (b) 700 hPa at 20 BT
Arrow shows upper air jet at 200 hPa, dark dots

show the approximate place of convective activities
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Fig.2 (a) Hailstorm path in the afternoon
on 14 April 2009, four dark dots represent
soundings nearby convective places: Weining,
Guiyang, Baise and Kunming, heavy hail
location is within rectangle; (b) Guiyang
sounding observation at 08 BT 14 April 2009
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Table 1 Vertical wind shear of Guiyang
sounding at 08 BT 14 April 2009
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Fig. 3 The evolution of 3. 4° elevation reflectivity from 16:03 to 19:28 BT for
the supercells occurring on 14 April 2009 in southwest Guizhou Province
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Fig.4 The evolution of 3. 4° elevation reflectivity greater than 40 dBz from 18:30 to 19:28 BT for
the left moving supercell and the right moving supercell occurring on

14 April 2009 in southwest Guizhou Province
The arrow indicates the front-flank or rear-flank inflow
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Fig.5 The evolution of vertical cross sections of reflectivity from 17.:01 to 19:28 BT

along inflow location through the storm core of reflectivity on 14 April 2009
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Fig. 7 The evolution of 3. 4° elevation radial velocity on 14 April 2009

T B4 Ry Fe B IR LA FS XU
3.2 18:30—19:28 AR RNENABNRET L

FE 3. 4TI A b Ay BT R B R Y R R AR Ak
18:00% 1830 # i & I Jp HLyg b 5 24 AL
FUAb A FF 5 ) RCRBE R A T S B R R0 KT
60 dBz. [ ] AR R 7 %2 e B 8% ok R S T i
1836 X2 B4 J5 0 1 B 79 S 9L & S 59 S5 DR 7 [l

AT a3 A R AT R T CIET 4D SR 1 5 X 2 B
PARTE 0 B 43 24 B 20 7% KU R A B XU T TR X A T
S IE X AE RS KRR R AT RS R 1 TS A R
18 A8 FE 8] I A7 bifi 45 70 8% U2 1 vp S0 - £ 8
JRUZ 14 555 T I S A B KU o i 55 T RUE R IX AR
8 km ([ 8) ek AR H Z FI K 24 m = s ' A2
B R ZE Y o SR X B AR 10 km, JE B 4
SHEZ A 24 m« s~ ', 19:03 £ 8 KR IN5E . 4T



430 A

% 537 %

P PG AL 7 i) B 1] F- 257 IR CPY b X #9260 » Jie e A% 1XC
FARAE/NE S ko £ B R ZE 1 55 SURESS A .
77 1) B [ S B R A . 192141928 4788 K,

< 18:48 1< 19.031%:14 4+
K8 20094 4 H 14 H 18:30—19:28 AR MG A4 #8 XU FR 3. 4740 FA S S50 30 A% o) o 5 i A4

HELNEZ ALK 29 m s ',19:24—19:28 £

JRHE T i B 18] P58 R0 B B 72 Bz R RO

BLIX EAR 3~4 ke, i % 5 J5E 46 0 {H 2 Al — & 1K 3

: | Y ¥
M 10:20" Sl 19 24 R
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The anti-mesocyclone is within the white rectangle
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