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Analysis of Transition Characteristics of Hail Cloud in Central and Western
Guizhou Based on Radar Characteristic Parameters
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Abstract ; Based on the information reported by weather modification stations in Guizhou Province from 2016 to
2019, the city (prefecture) disaster report, and the data of three new generation Doppler weather radars in Bijie,
Guiyang and Xingyi, the evolution characteristics of radar parameters of seven hail cloud cells with multi — step
growth characteristics were analyzed in the central and western Guizhou. The results show that: (1) the evolution of
the second — order jump hail cloud showed a trend of development — jump increase — hail falling — attenuation -
redevelopment — jump increase — hail; (2 ) The averages of maximum radar base reflectivity ( MaxREF) , the height
of 45dBz( H,s;, ) and top of storm ( Hy,g, ) , vertically integrated liquid ( VIL) are 63.4 dBz,7.55 km,12.01 km,
39.08 kg + m~*; (3) During the occurrence of hail , the sudden — increase phenomenon of MaxREF , H,; ., Hy s,
and VIL between the two volume scan are 5. 89 dBz,2. 19 km,2. 82 km,17.5 kg - m~* on average. This transition
occurred 21.4,22.2,28 and 28. 8 min earlier than the average time of hailstorm occurrence. Such phenomenon

could be an important criterion of hail warning.
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Fig. 1 Radar parameter variation (vertical line is hail time)
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Tab.1 Hail cloud radar parameters at hail falling time of 7 hail processes

T HIH Megimti]  VIL/(kg - m™2) MaxREF/dBz  Hyp/km  Hy /km  Hyo/km  H . /km

17 B 10 43 32.5 64.5 9.0 17.1

| 01644 A2 H 17 B 16 43 57.5 63.0 11.9 17.0 . 7 6
18 Hif 19 43 32.5 63.5 7.0 12.9
18 B 24 43 37.5 62.0 9.3 17.0
16 Bt 05 4y 47.5 62.5 7.8 10.7
16 B 21 43 37.5 62.0 6.4 10.7

2 201644 H12H 17 K054 22.5 60.0 5.4 10.0 4.76 7.94
17 B 35 43 37.5 65.0 5.4 11.4
17 B 35 4% 37.5 65.0 5.4 11.4
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17 B} 38 43 37.5 65.0 5.4 11.4
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16 B} 50 43 4.5 61.0 8.4 10.3
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18 Hif 05 4 37.5 62.5 7.4 13.0
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19 B} 11 43 22.5 59.0 6.7 8.9
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T A AR I 220 0 7 8 [ K5l , DO M A2 I 30 220 ) 78 5 [ 9 2l

2.3 REBHMEREASHSNT

Nt — e BRI UKL 5 BREG R AIE , 1 SR 4R
2 AR T IR S B R AR A R O BRI R, R AR BR
FERNZ IR ER 1 YR IRRL AR I 8] 22 A BRI R T

it ot 7 KRS R TR B FHES O L,
MaxREF BK 3% & f K{H 5 15 dBz, & /NME M 1.5
dBz,*F-RI(E N 5. 89 dBz; BRIG I A= e Kl 14 MK
1, F/ N AFERLHT 1AM P EIME 3. 57 AMAS,
£521.4 min, VIL BRI KAEIA 40 kg - m ™,
/MBS kg« m TSR 17.5 kg - m 7 R
R [ KR 10 MR, Fe/ME R 1 AR,
{Ej‘j 4.8 A4 28.8 min, H45(1Bz‘@iii§-_ij(ﬁii
3.5 km,f/IME N 0.6 km, FI{E K 2. 19 km; BRIY
SRR RN 7 M, B/ MEDE 1T AMAE  SFEE
3.7 AR (22.2 min), HOABZJ@EiE%j({Ei
6.4 km,f/ME R 0.6 km, SEH4{E Jy 2. 82 km ;R
FERT RN 13 AMAH, s/ MEE 1 AME,
{HH 4. 67 ™MEFT(28 min) .
2.4 EBRIAFERERE

e LRGIT AR R T i B R R
ZVRHESHOT S8 DL R BRI 5V S (B AR R UK =
AR B TR AR , TR IR 2.

FIA 2021 45 A 3 H ke RS R U I
EIRPRIEAT TR, 5 3 H 15 I 39 LA R

JRLH XU BLAA, B P [9] 2R R O 1) B8 Bl AN ki, 18
45 7355 1 W= A BE T, $R IR = & T i # v 4%
ISR ESBE, BT AR, R 3,
Frp AT LA 1217 B 58 43 % = MaxREF | Hygyp,
Hyup, < VIL F{E 5354 :53 dBz.9 km 12 km 60 kg -
m_z,i’éjﬁjj_‘ #?E?Z‘ﬁiﬁ%lj*g*/ﬁﬁ,}hswz > -20 C
R, B R AR, B 1 T IR R S B UE A
RTPUHFEHRE , R 75 5 R AE SO i 48 b ml
FEHT 47 min PRI IKE =0 R T ERIE R AU
FBHGRF) bR - MaxREF (938 18 78 18 1} 03 433k
BUFEAR , BRI AT 42 min, Hoygp, 895 18 23 5175 17
If 58 73 18 ) 15 73 ik B F6 bR, KL 42 Hi 47,20
min, ZEAKE XTS5 A 3 HEUKE SRR, FEES
B8 b3 R AE S HER B DU 95 B BE B 4 4
NVKE KA
*2 BRiAIEHR

Tab.2 Hail cloud identification index

FHIESH ZHE R4
MaxREF/dBz 52 5.89
VIL/ (kg - m~2) 30 17.5
H,.,p,/km 7.55 2.19
Hyyp,/km 8.9 2.82
AT [0 o Hysap, > Hox -
= Hop, > H 5 -
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Tab.3 Radar parameter value and body by body sweep increase in hail processes on May 3

i MaxREF H,op, Hyy, VIL AMaxREF  AH,g,, AVIL Hye H e

Fisf [ /dBz /km /km /(kg+m™?) /dBz /km  /(kg+m™? /km /km
17 A 13 43 40 - 40 - - - 4.8 7.9
17 04 18 43 45 3.6 9 50 5 3.6 10 4.8 7.9
17 A 23 43 45 3.6 12 45 0 0.0 -5 4.8 7.9
17 A 29 43 50 7.8 12 50 5 4.2 5 4.8 7.9
17 B 35 43 50 7.0 12 55 0 -0.8 5 4.8 7.9
17 A 40 43 52 8.0 12 60 2 1.0 5 4.8 7.9
17 B 46 43 52 7.1 12 60 0 -0.9 0 4.8 7.9
17 B 52 43 55 6.2 12 60 3 -0.9 0 4.8 7.9
17 B 58 43 53 9.0 12 60 -2 2.8 0 4.8 7.9
18 A 03 43 61 11.0 12 65 8 2.0 5 4.8 7.9
18 A 09 43 62 9.1 12 70 1 -1.9 5 4.8 7.9
18 B 15 43 61 8.5 12 70 -1 -0.6 0 4.8 7.9
18 A 20 43 60 10.8 12 65 -1 2.3 -5 4.8 7.9
18 A 26 43 64 10.2 12 65 4 -0.6 0 4.8 7.9
18 A 32 43 65 10.0 12 70 1 -0.2 5 4.8 7.9
18 A 38 43 66 10.2 12 70 1 0.2 0 4.8 7.9
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