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in Fujian from 2017 to 2020 were analyzed by using statistical analysis and comparative analysis
methods. The results show that: before hailing, about two-thirds of the lightning frequency peaks
are more than 50 times / 6 min, and 80% hail cloud surface hail falls behind 3-25 minutes after the
occurrence of the lightning peak; the total lightning frequency increases sharply before hail, and
70% of the hail storm cell average increase rate is more than 4 times / min, and the time of
lightning rapid jump ahead of hail is mostly 6-40 minutes; cloud flash is the most in the three
stages in mature stage The results show that, before hail falling, the above melting layer of hail

cloud is composed of hail and graupel, and under the melting layer is composed of dry hail, wet
hail and rain particles, while the lower layer is mainly composed of wet hail The lightning
intensity is closely related to the echo intensity, the strongest echo height and the strong echo

spreading height. These results can provide reference for hail recognition and lightning warning.

Key words: hail, 3D lightning, dual-polarization radar, recognition and warning
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Fig. 1 Distribution of 3D lightning monitoring websites in Fujian
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Fig. 3 The time ahead of the ground hail of peak value and rapid jump of lightning frequency
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Fig. 5 Distribution of positive cloud flash and cloud flash ratio
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Fig. 8 Zn(a, b), Zdr(c, d), CC (e, f), HCL (g, h) taken at 0.5 ° (a, c, e, Q)
and 2.4 ° (b, d,f, h) elevation at 15:52 BT 6 May
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Fig. 9 Frequency distribution of cloud flashes at different altitudes and time sequence
diagram of echo intensity and strong echo extension height (a. May 6 .b. May 23, the
column is the number of cloud flashes at each height layer, the solid line is the strongest
echo height, the dot on the solid line is the strongest echo intensity of the corresponding
volume scan, the dotted line is the extension height of 60 dBz, and the horizontal line is the
height of wet bulb temperature 0 ‘C layer and - 20 C layer respectively)

3.2 2018 4£ 5 A 23 Hk B3 &

JZ17 S BWBUmIR TR A ERHE R, 5 H 23 HE M 16:51 HIA K @2 18:21 TS, A
122979 90 min, ZEIREEHIXTGS, £ 1 D2/ RIERPWT BT ER T 1 MESE OK R
JEi£ %] 66 dBz #h, HAXIATE 65 dBz UL T, 55 dBz60 dBz i [mI3% [X e e {H & 11 E 43 1) 9.1 km.
7.6 km, Adw AR BB AE. PR ISR, (CARESM . R 1R
Rl TR 5 A0 S 55 291 Lo B TBSS RefiE, 7E 2.4 A (L8 7.5 km) TBSS &K
ek, WAL 8km 4 (El10b) o K 7b %A = B A iy S HAIR] 6 min 8200 IR B AT
B, 7E 17:20 INHSEOTIELTE, 28 17:31 1 26 UX/6 min BRIGRIETH 122 X/6 min, 61
N 8.7 X/ min, ZJEFFURIIN. 17:45 5 [E1 S LSS 3.5 km, HUJHIZE 17:50—17:55 f& T
EAEN 8 mm HIUKED, FFEEA RIS 9RBE K . X BRAR BRI IS T A R ME 2979 19 min, ST
DA BRI 29 30 min, = INAERCR, =5 RINHFERZ) 0.4,

OIS B BT 9 min ££ 0.5 1 (RFEZI09 2.8 km) , 51 dBz JR[E[ X (]
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10 R SZZEAIR BBl ) Zae N-0.3 dB, JEIHIA 0~1.5 dB X1, FeZ4#/th 2.8 dB fRAEIX (]
100) , ZIXILESEHEAHFER Kep 15 4° . km~', HKRE cC 7~ 0.85~0.97 (K 10e) ,
AT LRI UK B R T T B 2L 2 B T M K BB /N S A AR £, I B AR A
¥, BE SR E K, 5 min FEKEN 6 mm, IS 10 min K A BB K EIE 17.8 mm;
1.5 i (REEZIN 5.2 km) , 64 dBz BR[EISHHLIX Zy 9-0.5 dB, Ji %784 0~1.5 dB
X145, CC v 0.85~0.97 (& 100) , FllrAy R/ NKE LR AR, RIEIREE 0°C
i (WBZ) N 4.7km, -20C/EmE 8.1km (K 9b) . 55 H 6 HE =HikMEL, %8
RS, TBSS KJEAN 8 km A4, XTI Zor HH SRR 21 1 MR AE 1 9848 B 350 45 11 151 B
i, CCMEmE R, HARES Zo 1N 2.8 dB (& 8d HE (R LRAIRI N ). ik b B doki 1
AN (HCL) gt fE0Z 0.5 M F BN KA KGR FAHME: 1.5 °
sl (4R 5.2 km) LLUKE N .

Kl 9b AR BE R FE 3 MY N A s Bl s AR P, A ER L, = A
BB = N F B A AE 2~6 km =i ), BT B = INAIEUR = ANI Boh s (04 244 IR, %
BBt 3~4 km &5 B = NN E i, ik 158 IR, 6~8 km = 5 AN 4 7k T EL
INED N 12 e = AB B INAREL s> 58 45 293, 27 IR,  JEARY B HB N AT B & = A
B B s i CEImE D o T A m s i BE I P b, S B T A T v B Rl T — M
BEFEN 3.5 km 4b, mE4ERRTE 3.8~6.4 km, JET WBZ I F5-20C)EmEZIH, 60 dBz 5
[ 8 IX A e = FEAE-20°C JZ LA R
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Fig. 10 Zx (a, b), Zdr(c, d), CC (e, f), HCL (g, h) takenat 0.5 ° (a, c, e, Q)
and 1.5 ° (b, d, f, h) elevation at 17:41 BT 23 May

3.3 2MNEBEXtE

B3R 2 A B ANEFR I I Y 275 Y/6 min. DY 395 /6 min, IR
WA ST N7 P 28 ELAR AN TR, WS B AVK B ELAR N 1~2 emy 38 MBI FRIE (BN 123 1R/6
min, X RNAUKEERN 8 mm; FEE RTINS A RIEIS, BN EaEEEREE
JE BT RS R PR AT, U5 N BRI IA RIS EIIR ; 2 DME RIS N HA,
TN ES B, - NESIEA. ERNSRINE N S NS ES—5
FBoANETIEMN . IE R NN A TMERX, RIS AN E BN EW R K.
B NS 2 T R e AT L ) IR AR S, DR P9 230 25 A T R IR 1 A e o L2455,
2009). AT THKE SN S TR EERE . MRS EZ KRR, WET 2 MNKES
7 B B B BEORT o 38 R 1 28 B o 9 B R s [l B i - (3R 1)

Rl 2R BB BN BB R IA a5 B K s [l e B (2020.5.6/2018.5.23)
Table 1 Lightning frequency and radar echo intensity and strong echo height
of two hails at different stages (2020.5.6 / 2018.5.23)

Hh A -~ A A EHN S ExWNG Hr Heo G i3

€/9) €/@) €/@) Hb A b =N (km)  (km) (dBz)
KIEBTE:  102/45 65/27 167/72 0.35/0.07 0.06/0.04 4.3/3.3 62.8/59.5
BT EE  2037/293  715/244  2752/537  0.35/0.17  0.29/0.05 6.0/4.5 9.1/6.8 71.8/63.0
HETT B 396/27 163/12  559/39 0.30/0.15  0.31/0.08 3.4/3.6 58.0/48.7

it oM 1A L, 2020455 H 6 H & 2 AT 150 B 24 B Be s K F-20184E5 H 23 H AN, R
B B o B R B R AR R TET70~75 dBzZ ], 60 dBz [H3R[EIJHEE Y R TF-20C
LR&RE, HIIMMEADEE-30CEEE (4 RH-0N9.3km) , J5H HE4ERFTE60~
65 dBz2 [fi], 60 dBzfJ5&[AI: T B Y EAE-20°CEHRZE LN o IXSERIE 5 A/ ES (2020) s
SE45 I SR OK (1 223 B R SRR R AR IR B0 48 R R SR B (55 dBz )5 [R] % 3 ELY R
I -20°C IR 2 X M S L D) M i I65 dBzLL b ISR Al IS5 AR & . BT F HeolL 538
#12.3 km, Hril 1.5 km, RH2MNE 20K R SRR ZES, 520 BT A H
B JG #5552, IEHIN RIS G #26%, [ExNRNRTefs, mi#HiKE B Em N1~
2cm, JEEHANS mm. GITHATIA3I N E R HAR, K254 (5E4180.6%) B kA
BCABAARRAE, R Heollisr, IAJREATAL. IEMLIAEIE = N HUAEBOR, HeoRMK, TN REAIEL. 1EH:
INBLIE Z [N BN

4 Z5rhe

(1) PR AN BB 2945 =20 2 —4F 50 ¥k/6 min LAk, NI, Al fEP= A 1)
IKE BRI ; K2 EOKE A PR B 18195 5 T A LI LS 3~25 min 5

(2) PEEIHTIN AR, DA FE BRI HR BT T PR B I [ K 2 7E 6~40 min;

(3) HAMBEaNZ =BT REZN, KEMBS/DN, =NS8R EEAHEF;

(4) IKE PR EAN B NP AGTE 2~6 km B E 2, B 2 ME 3~4 km & E R =
DA A A s

(5) EZHRERET (Zs) « HEKRE (€O BB PR TSR M £ E = &R
AL ZE L E VK E AR, aiibZ Nl VKSR R, (%20 32 gk g
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