Koy

CHINESE JOURNAL OF ATMOSPHERIC SCIENCES

BEAaR “Wfr” (1822) RYINEEShEFE
R EAR FRE MR GRcT &8 ZE6 A
Characteristics of Lightning Activity in Super Typhoon Mangkhut (1822)

ZHANG Zhiwei GUO Fengxia CHU Yu ZOU Dike LU Xian WU Zeyi LIU Zhou
TELR IR BE View online: https:/doi.org/10.3878/1.issn.1006-9895.2203.21229

BRI e R SLEBAI EMth 323 Articles you may be interested in

et X Y (R BB B 2= 53 TR 4 AE R AN B3 B R R Sk

Spatial and Temporal Distribution of Lightning Activity and Contribution of Thunderstorms with Different Lightning—Producing Capabilities in Beijing

Metropolitan Region

KAFFFE. 2020, 44(2): 225 https://doi.org/10.3878/1.issn.1006-9895.1904.19128

FREIARNE = HEM N R —RE RTINS =R EHE
Beijing Broadband Lightning NETwork and the Spatiotemporal Evolution of Lightning Flashes during a Thunderstorm

KAERIF. 2020, 44(4): 851  https://doi.org/10.3878/j.issn.1006-9895.1910.19161

REAXREAARKBEEL RGN BENHERESHNGHXF
Lightning Activity of a Severe Squall Line with Cell Merging Process and Its Relationships with Dynamic Fields

KEFRIF. 2018, 42(6): 1393 hitps://doi.org/10.3878/).issn.1006-9895.1801.17220

B A MR ATSENREINSEFHERRESSIERETUNXR
Climatological Characteristics of Lightning Activity within Tropical Cyclones and Its Relationship to Cyclone Intensity Change over the Northwest Pacific

KR, 2017, 41(6): 1167 https://doi.org/10.3878/j.issn.1006-9895.1704.17102

BEAR “XREE” (2015) BERTHREVIERR
A Mechanism Study on the Sudden Track Change of Super Typhoon Goni (2015)

KR 2018, 42(1): 227 https://doi.org/10.3878/j.issn.1006-9895.1708.16280

R FRLRE i 0 B 3 M B3 L E = 2 4T P B L PR R BB I B8
Application of Lightning Location and Radar Data in Cloud Analysis System and Numerical Experiments

KEFRIF. 2019, 43(1): 131 hitps://doi.org/10.3878/j.issn.1006-9895.1804.17233

KHWAE RS, PFAFELINEE


http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.2203.21229
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1904.19128
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1904.19128
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1910.19161
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1910.19161
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1801.17220
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1801.17220
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1704.17102
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1704.17102
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1708.16280
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1708.16280
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1804.17233
http://www.iapjournals.ac.cn/dqkx/article/doi/10.3878/j.issn.1006-9895.1804.17233

547 B4 2 ) NI T Vol. 47 No. 2
2023 43 H Chinese Journal of Atmospheric Sciences Mar. 2023

TEM, FORE, VIR, 4. 2023, R A X AT (1822) [N RUIEBIRFHIE [J]. KR, 47(2): 399-416.  ZHANG Zhiwei, GUO Fengxia,
CHU Yu, et al. 2023. Characteristics of Lightning Activity in Super Typhoon Mangkhut (1822) [J]. Chinese Journal of Atmospheric Sciences (in
Chinese), 47(2): 399-416. doi:10.3878/j.issn.1006-9895.2203.21229

FBIEESR ‘WL (1822) BYIAEESNYSE

KEMF FRE AW A BE XERE XA

P AUfE B AR K 2 B S B 22 5T R TR U 5 PP Al B R BT P, I 8T 210044

W FE T BINRMGE e (TC) A Eay i N L FITESIRRE, A ORI A BkIN g A2 (WWLLN)D
BRL, PSS REN TC BAEHE. MalE A E (FY-4A) (A SEAKEE (TBB) $¥EF1 ERAS FE Tk,
BEFLT 2018 SR B R E ek & R “LuAT” MR RS T4 A o 3w DR B 9% 3l (90 e 25 43 A R B 5 B () AR LR AE
Wi TINHIES S E R FREXRR. S5RERW: (D 0”7 FRNEESIEHEN =B/, Wiz
N R, WA LT-RA N, SMRAT TN AR R 2 . AKX B S A T B ) 3 B AR I TRAN [, AR
ARG WAL KRR N . (2) IWHIESIN T G045 TC L. Ak A7 B R BB VI, AR
N T AL A R . (3) NHIESS KB AR A IR R, NG 2 KT XEREREUN AR A R 7
fo (4) TCPUEIGTRHIAI KL ATIS, WRZINRIEENST TC M mEA —E M REM. ik, WEINBESS
i e B R IR AT PR O . (5 YIS AN Hh AR AE XS T i R e B I E B R . SGE B s e
Wb Tr, FERUNE. TC BRI SIS A L) 300 km HOHET, KiK. REFELEHAASBERKZ, 5FF
AR R, BT AR N . XA UG BT I B BOREEE TC Hh /N ROBE BT it s IR T30 o (R R A
KR Esma X WL INE AIRITEE AN (WWLLN)

NERE  1006-9895(2023)02-0399-18 REDES P427 XEKFRIRTE A
doi:10.3878/j.issn.1006-9895.2203.21229

Characteristics of Lightning Activity in Super Typhoon Mangkhut (1822)

ZHANG Zhiwei, GUO Fengxia, CHU Yu, ZOU Dike, LU Xian, WU Zeyi, and LIU Zhou

Emergency Management College/Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters (CIC-FEMD),
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Abstract To gain further insight into the characteristics of lightning activity during the whole life of a tropical cyclone
(TC), World Wide Lightning Location Network (WWLLN) data, TC best-track data from the National Meteorological
Center of China Meteorological Administration, black body temperature data from the Fengyun-4A satellite, and ERAS
reanalysis data are used to explore typhoon Mangkhut, the strongest typhoon that landed in China in 2018. The temporal
and spatial distributions of lightning activity and its variation with intensity during the whole life of typhoon Mangkhut
are studied, as well as the relationship between lightning activity and wind circle radius and the underlying surface.
Results show (1) the three-circle structure of the lightning activity in Mangkhut: the highest density of lightning in the

inner core, almost no lightning in the inner rainbands, and the largest amount of lightning in the outer rainbands. The inner
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core lightning has a different main occurrence time from the outer rainband lightning, which can also produce a large
amount of lightning in the open sea. (2) The azimuthal distribution of lightning activity is closely related to TC intensity,
geographical location, and environment and is different in different periods. (3) There is no clear relationship between
lightning activity and wind circle radius. The lightning activity mostly occurs in the southeast and southwest, where the
wind circle has a smaller radius. (4) During and around TC rapid intensification, the inner core lightning activity has a
certain indicator effect on TC intensity intensification. Moreover, there is a good correlation between lightning activity
and convective intensity in the inner core. (5) The existence of islands and land plays an important role in severe
convection development. When the stream hits a higher terrain, it is forced to lift, forming lightning. The southwest
direction of the TC is about 300km away from the southeast side of the island, and sufficient water vapor, heat, and more
anthropogenic aerosols are observed, which are conducive to updraft development, thus generating lightning. These

insights contribute to the application of lightning data in monitoring and early warning of mesoscale and small-scale
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severe convections in TCs.
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Fig. 1 Radial spatial distribution of cumulative stroke density (shaded, units: 102 km ) within 1000 km from the TC (tropical cyclone) center during
the whole life (from 1200 UTC 7 September to 0900 UTC 17 September 2018) of the TC
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