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Table 1 12 severe hailstorm cases

T H 1) i [ Hh A5 KB B A%/ mm
1 2004-03-30 15:30 1EHB 30
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3 2005-03-22 10:14 e 24
4 2005-05-05 18:30 IS 50
5 2009-03-29 18:30 AL 20~50(H KA 100 mm)
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10 2012-04-12 23:30 1l 20~30(FH KA 50~60 mm)
11 2012-04-15 12:10 HHOETH X 30~60
12 2012-04-05 15:34 4% el 20~30
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Table 2 The maximum reflectivity and heights, echo tops, 45 dBZ echo heights, VIL and VIL density of 12 severe hailstorms
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1 61 5.8 12.3 9.7 32 2.6
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12 70 9.2 16.5 14.7 75 4.5
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Table 3 The reflectivity core depths of 12 severe hailstorms

M BIF S B X T8 B/ km B HBBR/(dB - km™h)
1 4.7 5.1
2 8.7 0.5
3 7.9 1.1
4 11. 8 1.2
5 5.9 2.2
6 12.3 3.2
7 9.5 4.4
8 14. 8 0.8
9 9.9 5.1
10 11.5 0.7
11 10.4 1.3
12 13.7 3.1
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Table 4 Features of three body scatter spike (TBSS) and side-lobe echoes

i SR 5 70 1] 9 PATE/min - FFZEME/min Wi B

1 i T P Z SR AL TR e (B3
2 oW T DR B AR RO T g o
3 & ¥ AR AR T LR L A
4 H H 12 18

5 H T 12 24

6 T A 40 102
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Fig.1 The reflectivity distribution at —20°C layer of 12 hailstorms
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Table 5 Average heights of 0°C and —20°C layers of 12 hailstorms with their maximum echoes

ABUFS OCEME/m  —20CEMAE/m 0CERIE RRKRUSRNT/dBZ —20 CJZ W B R K SUN R IA T/ dBZ
1 4200 7240 57 58
2 4020 7040 66 64
3 4130 7200 67 65
4 4820 7790 63 64
5 4240 7390 55 57
6 4540 7810 66 66
7 4730 7910 54 54
8 4560 7860 63 64
9 14630 7970 65 66
10 4750 8030 60 64
11 4710 8030 63 64
12 4690 7920 63 65
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Fig. 2 The vertical reflectivity distribution of hailstorms

R E T — i 60 dBZ A Ay, K E ik
70 dBZ, it /IMEAXL g 50 dBZ; fie K B 5t 5 K+ XF
IV 14 8 BT T R PR R R T AR 2L T
2~5km @EZHN. X FXEXEF,40 dBZ [
W — MEARMETE 3 10 km @ BELL b, EEEPTE 5~

8 kg JE Y [ P+ HL 1) b e T3 R R ORI
B KR R R RIS B 22 5 . RITE R 2%
5 R UK X2 B AR T4 - Pk 28 MU
LA PR B A DX 3K B Y T R BN 8 HL ) b
JEAT PR S X DUTE SRR UKL



H1M B SR )R OR UK KUt B A 1 £ 3 ) R AU IR R AE 63
25
20 A
E 157 :. ... ... L]
f L] L] L] L] L] L]
.ﬂ;k( L] o0 (1] L] L] L]
*uﬁl()f o::o.:. .o o..o.ooo * °
: S S
0 ‘ 0‘ ‘ ‘ . ‘ - ° o-‘ ‘
0 10 20 30 40 50 60 70 80
SRR T/ dBZ

B3 okE H AR U KU B AR Y 53 25 DR 3 0 A

Fig. 3 The vertical reflectivity distribution of non-hail storms in hailstorm days
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Fig. 4 The vertical reflectivity distribution of storms in non-hail days
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Doppler Radar Features of Severe Hailstorms in Guangdong Province

Hu Sheng” Luo Cong” Zhang Yu” Li Huaiyu” He Ruyi”
Y (Guangdong Meteorological Observatory » Guangzhou 510080)
2 (Guangzhou Meteorological Observatory of Guangdong Province , Guangzhou 510080)

Abstract

Doppler weather radar features of 12 severe hailstorms in Guangdong Province are studied.

Firstly, radar echo characteristics including the maximum reflectivity, maximum reflectivityheight,
the echo top, 45 dBZ echo height, the vertically integrated liquid (VIL) water, the VIL density and the
vertical gradient of reflectivity are calculated. The maximum reflectivity of these 12 hailstorms are mostly
over 65 dBZ with the highest value of 73 dBZ. The maximum echo heights are over 5 km with the highest
being 9. 2 km. Besides, all of 45 dBZ echo heights reach 9. 7 km. The maximum VIL is 91 kg * m ? and
only one storm’s maximum VIL is less than 50 kg » m~?. The average vertical gradient of reflectivity is
2.4 dB+ km™ ', and the minimum vertical gradient of reflectivity is 0.5 dB + km™'.

Secondly, three body scatter spike (TBSS) features, side-lobe echoes, and reflectivity distribution
features in 0'C and —20°C environmental temperature layers of 12 sever hailstorms are analyzed. Side-lobe
echoes and TBSS features are observed in 3 and 6 hailstorms, respectively, but they are found simultane-
ously only in one severe hailstorm. Severe hails occur within 0—40 minutes after the first TBSS feather or
the side-lobe echo appears, and the average forecast lead time is about 14 minutes. Average heights of the
0C and —20C environmental temperature layers around 12 severe hailstorms are 4502 m and 7682 m. All
the maximum echoes of 12 severe hailstorms in 0'C and —20C layers are over 54 dBZ, and the maximum
values are 67 dBZ and 66 dBZ in different layers.

Finally, vertical reflectivity profiles between severe hailstorms and non-hail storms are compared. For
severe hailstorms, most of the maximum echoes exceed 65 dBZ, and their heights are between 5 km and
10 km. Radar echoes in hailstorms below 10 km are over 40 dBZ, and 30 dBZ echoes can extend to 15 km
or higher. For non-hail storms in hailstorm days, the maximum echoes are about 60 dBZ, and correspond-
ing heights are lower, located at 2—5 km levels. 40 dBZ echoes in storms are rarely above 10 km. It shows
that these storms in hailstorm days can’t generate large hail because of their weaker vertical updraft and
weaker, reflectivity. For storms in non-hailstorm days, the maximum echoes vary from 55 dBZ to 68 dBZ,
and heights of most of them are about 5 km. 40 dBZ echoes in some storms can extend to 10 km or higher,

however, large hails don’t occur for these strong storms due to different environmental conditions.

Key words: hail storm; radar feature; three body scatter spike; environmental temperature; reflectivity
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