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Lightning Activity Characteristics of Severe Typhoon
and Super Typhoon Landing in Guangdong Province

Li Minxun', Zeng Liming', Chen Jinxing?, Huang Bin?, He Hanqing?, Yu Yijun'
(1 Meizhou Emergency Early Warning Release Center, Meizhou 514021; 2 Meizhou Meteorological Bureau, Meizhou 514021)

Abstract: Based on the cloud-to-ground (CG) lighting location data as well as tropical cyclone (TC) intensity and path data from
Guangdong typhoon real-time release system, we analyzed the spatiotemporal distribution characteristics of lightning activity
and its relationship with TC intensity changes in seven severe typhoons and one super typhoon that landed in Guangdong from
2008 to 2018. The results show that the increase or decrease of TC lightning activity is not directly related to whether the TC
makes landfall or not. The daily variation of TC lightning activity presents a single peak distribution, with a peak at 17: 00 BT
and a valley at 07: 00 BT. TC exhibits three distinct circles of radial lightning density, with active lightning in the inner core and
outer rainband, but inactive lightning in the inner rainband. The differences in microphysical characteristics and updrafts within
different regions of TC are responsible for the “three-circle” structure of TC lightning activity. Whether before or after TC landing,
the outer rainband has an overwhelming majority of lightning, and there is a trend for lightning activity to converge towards the
center of the TC after landing. TC lightning activity displays a spatially asymmetric distribution. There is no significant correlation
between the intensity of TC lightning activity and the intensity level of the TC at the time of lightning occurrence. It is not the
case that the stronger the TC intensity, the more active the lightning. Lightning activity is most likely to occur during the typhoon
stage, and as the intensity of the TC increases, the lightning activity gradually weakens. In the inner core, lightning activity surges
with the intensification of the TC, and the weakening of the TC is accompanied with the decrease of lightning activity, indicating
that lightning activity in the inner core has good indicative significance for changes in TC intensity. During the weakening period
of the TC, the inner core and inner rainband experience the strongest lightning activity, while during the intensification period of
the TC, lightning activity is most active in the outer rainband.
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Fig. 1 Comparison of lightning frequency occuring 24 h
before TC landing and 24 h after TC landing within 500 km
from the TC center
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Fig. 4 Overlay map of the lightning and TC cloud system from severe typhoon “Mujigae” (a—d, the box: the cloud map
of the TC center during TC landing) and super typhoon “Rammasun” (e—f)

R Z TR, N H S S AS B s RSN
BEE R D0 5 DN Pl A XA AP X I S R, 2R
AL T IV B 25 XL ) BB 1 R R TR X O, A A P R A
FUA SR X, AEE R LTRR, VKA
FAEEE. X E M D 5iEa R <
WL BRBERT JEIANE = R A, “ b A
o, A% X TR A DA TG SASEA B s (HLB S TCR Bl
JE T PEACR s, 20144E7 H19H 11: 00ZE ) 38 FLhb
(FEl4e), TCHNWAM XL RITMR A, NHLTEshE
TERR, JET12: 000 HL A B K 41628 fI/h (41, 14
I8 1202.4%, BJ5 JL/INES AR T N HE IS SR SRR R
TCHI B W 7 5 TR HL 2 4 DX AR SR AT AR i 1 X6 1oz G
R BTN NGB EE SRR B A K,
P DA FL 3 A AR TC Pt HLA BH 85 1 25 A A X FR 1
LA A3 a] 0, TCAR] X 8 1] 1 S BRI ok
i B RO R BT SR T IN LIS S 22 5,
R TCHEA T4 X 5 2 5 B

Jy it — S TCREA I IN FL 25 [R] 43 A, ATCHp
AR, B AIEAC AL, K TCINHLIE 34 hid 4
SR, BRI, PIILRR . PR SRR
LR, HHWETCINHR A i K. Hp 7 TCHEARA
AR =B g5, B MWD BT INEE s
/b, GEFESTEANIAL . EISA R i RRIN TG Bl
25 [a)43 A, MBI AT A H, TCINHE TG B AR X FR 4y
i, IENAHESTF NS, BN EREA A
WA . HARTATCHEA MBI RHE (B . TC
T N B AR R &, TCRRE TN B i 2 2R vh FiE

B TCHL400 kmfffar, RS W R TCH O
200 kmffifT, 3X-53. 2795 A R A AR ] 0 A1 — 2

500

400

300

200

100

BETCHLM R B /km
(=)

L)
[ B -]
(=T —-1

(=}

200 -
300
400
500

=3
(=1
—_

—500
—400 1

s 5 =
L2l o —
b
BETCHh LB B /km

+ BRHTE N — BEETANE 0 BREEIENR — BRE AR

E5 SEAX “HAI” TR NREHZESH
Fig. 5 Spatial distribution of lightning activity during
severe typhoon “Mujigae”

RIUNTCERERAT JaINRE S SRS gt it
TR AL 5 1) 2 N L Bl S, R Y
AU 7517 DA B 3 2l ek b s 2R T 5 1) A2 TCE ki i A FE
o AN 2%, R (B RS 7 S0 INHA
Wl EJb. TCERATIA AL 2 EEE P ETCHL L
i, BRI A i Bl T AR PR AETCH R A

20 | Advances in Meteorological Science and Technology S&EHE#E 15 (1) - 2025



F1 TCEMLAT, FNREHE KRR A5t
Table 1 Statistics on the proportion of lightning activity in
each quadrant before and after TC landing

TC EMRE FKR/% FEILZRR/% FEEZRR% FERR/%
i 2.11 52.35 44.89 0.64
AR RS 42.80 0.16 0.64 56.40
St 5.90 47.50 40.78 5.83
R 23.74 76.07 0.10 0.09
ek BHiE 8.45 0.16 78.82 12.58
St 18.36 49.37 27.79 4.48
Bl 4.65 76.74 17.57 1.03
R HhiE 31.90 3.55 6.06 58.49
St 29.04 11.23 727 52.46
i 32.72 67.28 0.00 0.00
B BRE 99.14 0.03 0.07 0.76
Js8an 80.66 18.74 0.05 0.55
kex iy 82.87 16.84 0.04 0.24
Fiar EbE 51.09 0.18 0.08 48.65
JsSan 63.73 6.81 0.07 29.39
T 5.63 88.73 423 1.41
s BE 26.39 1.39 43.06 29.17
st 16.08 44.76 23.78 15.38
Rl 0.90 9231 6.07 0.71
Kb BE 29.27 2531 1033 35.09
it 1.84 90.09 6.22 1.86
[T 1527 82.21 1.66 0.86
Wy ERiE 2221 0.11 0.31 77.37
it 21.56 7.80 0.44 70.21
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