S AS A5 A M A % Vol. 48 No. 4
20224 4 1 METEOROLOGICAL MONTHLY April 2022

GO 8 XAk BN L 4F L 2022 1 g UKE & = 4 DN H B 0D R Ok TR AE A BT [ ). R4 . 48(4) :442-451. Ruan Y, Huang H
L,Wei M,et al,2022. Analysis of three dimensional lightning and dual-polarization radar echo characteristics of hail cloud over

Fujian[ J |. Meteor Mon,48(4) :442-451(in Chinese).

BEKE = =4 N B R IRIRE LB EFES

B KB 8 B E HAES
1 BEERERERAE L LR ZE M 350001

2 BEAEALE 8N 350001

3ERAEAZMAF &, 48 M 350001
AEEGEEIRRFARRETRPE 564 A H P8, 87 210044
S5ENTA%RE,EIT 361012

]’ OE: B THRANRIKE = P N U R & 2 BLR R VLE/LF = 4 8 e W %ok, 45 4 S I BOWU i 4% 75 i
T L0 25 5 k), SR S8 T R E T v L SRR 2017—2020 4F 31 S UKCE SR TN AR AE HEAT T A0, 45 SR B L R 1T N HL A
B E 2404 2/3 78 50 YK+ (6 min) ' LA 1,80 % VK& = b 1A W& 2 3 BLAE N A WG (B S 19 3~ 25 min [% 85 T A DA B0 50+ B B
8,70 %0 B Ak BT HOT- S 3 1 KK 4 K+ minT ' DAL DA AR BRI SR AT TR E AT 6~40 min; = INIEE R A BE I Z . &
JE W Bedm D s UK AR = A BE S INE P 0 i E 2~6 km 5 )25 2200 TR F (Zo) R R (CO FE SR TR AR
IR il AR e e A A o O =2 7 o | R £ = S e 7 5 T VA 11 (3 L X o R i @2 L e el NI T A
T AL 5 TN F AR L IE i A B 0E 25 TN 7 BE 3R A5 [ 38 00 B2 e it [ 8 s B o [ 38 P 8 v B SR IE A G . S5 A T N RS 0L PR
FHikS NN KA = A 4 R R AR S %,

KRR VKA, =4 N O AR T LR

FEDES: P412 XHEERERD: A DOI: 10.7519/j. issn. 1000-0526. 2022. 011501

Analysis of Three Dimensional Lightning and Dual-Polarization
Radar Echo Characteristics of Hail Cloud over Fujian

RUAN Yue'? HUANG Huilin®  WEI Ming" PAN Jiawen’ CHEN Qiuping®
1 Fujian Key Laboratory of Severe Weather, Fuzhou 350001
2 Fujian Meteorological Observatory, Fuzhou 350001
3 Fujian Meteorological Service Center, Fuzhou 350001
4 Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters,
Nanjing University of Information Science and Technology, Nanjing 210044

5 Xiamen Meteorological Bureau, Xiamen 361012

Abstract; Based on VLF/LF three-dimensional lightning monitoring data, combined with S-band dual-po-
larization radar and ground observation data, the lightning characteristics of 31 hail cells in Fujian during
2017—2020 are 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 per 6 min,

and 80% hail cloud surface hail falls behind 3—25 min after the occurrence of the lightning peak. The total
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lightning frequency increases sharply before hail, and 70% of the hail storm cell average increase rate is
more than 4 times per minute, and the time of lightning rapid jump ahead of hail is mostly 6 —40 min.
Cloud flash occurs the most in the mature stage of the three stages and the least in the developing stage.
The results show that, before hail falling., above melting layer, the hail cloud is composed of hail and grau-
pel, and under the melting layer, it 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 could provide some references

for hail recognition and lightning warning.
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Fig. 1 Distribution of 3D lightning

monitoring websites in Fujian
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(Upper limit of the box is 75% quantile, lower limit is 25% quantile,

red line is median, + represents abnormal value)
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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 on (a) 6 May 2020, (b) 23 May 2018
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line is the strongest echo intensity of the corresponding volume scan; dotted line is the extension height of 60 dBz;

horizontal line is the height of wet bulb temperature 0°'C layer and —20°C layer, respectively)
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