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Comparative analysis of precipitation differences in the similar LMCS rainbands at
the rear of two typhoons landing in Fujian

LIN Xiaohong', JIANG Tao', FAN Nengzhu', ZHENG Xiuli*
(1. Fujian Meteorological Observatory, Fuzhou 350007; 2. Fuzhou Meteorological Observatory, Fuzhou350006)

Abstract: Typhoon Doksuri (2305) and Gaemi (2403) penetrated northern Jiangxi after landing in Fujian, with their trailing edges forming
linear mesoscale convective systems (LMCS) along the Fujian coast. Although the two LMCS rainband shapes were extremely similar,
their resulting precipitation intensities differed significantly. Basing on the meteorology stations data, three-dimensional lightning data, S-
band, dual-polarization and wind profiler radar data, and ERAS reanalysis data, the differences in precipitation intensity, rainband
organization patterns, lightning activity, microphysical structures of precipitating clouds and situation background and environmental
conditions on the two similar rainbands were comparative analyzed using statistical and diagnostic methods in this paper. The results are as
follows. (1) Both LMCS cases are characterized by large accumulated precipitation, long duration, obvious heavy rainfall occurring
nighttime, rainfall intensity extreme high, backward propagation of rainfall echoes and precipitation train effects. But heavy rainfall in
LMCS of Typhoon Doksuri is more significant. (2) Over the strong rainfall intensity of the LMCS-1 rainbands, Typhoon Doksuri exhibites
active cloud flashes with pronounced characteristics of severe thunderstorms, while Typhoon Gaemi LMCS-2 show sparse cloud flashes
activity and displays features of weak thunderstorms. (3) The vertical structure characteristics of cloud microphysics show: In the heavy
rainfall upper air of Typhoon Doksuri, the strong convective core of strong echo is above the 0 °C level. The dual -polarization HCL

product shows that the solid-liquid mixture particles are the main dominant factor above and below the 0 °C level, which is a non-warm
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cloud aggregation collision and growth process, and characteristic is similar to the continental convective precipitation. For Typhoon

Gaemi, the strong convective core of strong echo is below the 0 °C level, and liquid rain droplet particles are the main dominant factor,

which is a warm cloud microphysical growth process, and this characteristic is consistent with the of tropical oceanic convective

precipitation. (4) The key factor for the difference in the accumulated precipitation lies in the fact that the atmospheric vertical motion of

Typhoon Doksuri LMCS-1 case is stronger and lasts longer than Typhoon Gaemi LMCS-2. Former has a significantly higher

concentration of particles than latter, resulting in a significant increase in rainfall intensity. The dual-polarization parameters Z;;=52 dBz,

Zpr>2.5 dB, Kpp>1.6 (°)'km™" and a duration of more than 30 min can be used as a reference for 100 mm-h™ rainfall intensity forecasts.

Key words: Doksuri; Gaemi; linear mesoscale convective systems; rainfall intensity; cloud microphysical structure
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Fig. 1 The (a) tracks and intensities of Typhoon Doksuri in 2023 and Gaemi in 2024 after landing, and spatial distributions of the LMCS-1 at the rear of

Typhoon (b) Doksuri, LMCS-2a and LMCS-2b precipitation cases at the rear of (c) Gaemi in Fujian (The numbers in Fig. la

represent time: date-time. The circles in Fig. 1b, Fig. lc represent areas of high precipitation)
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Fig. 2 Hourly maximum rainfall intensity (unit: mm-h™") and temporal

variation of station counts with rainfall intensity =20 mm-h"'and = 50
mm-h"" during the precipitan cases at the rear of Typhoon Doksuri
LMCS-1 in 2023 and Gaemi LMCS-2 in 2024 in Fujian (The
solid black vertical line represents the time separation line for
the LMCS-1 and LMCS-2 and the dashed black vertical line
represents the time separation line for the LMCS-2a

and LMCS-2b processes of Typhoon Gaemi)
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Fig. 3 Radar composite reflectivity (shaded, unit: dBz) factor distributions of (a,-a,) Typhoon Doksuri LMCS-1 and (b,-b,) Typhoon Gemei LMCS-2
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648

K

% 45 %

11:00 & FE8 F45 0 (K 3b,), Diff 11 h

Zi b, 2 R LMCS [ 7K it A5 25 EL AT 1% RR 38 R 588
RE K BT T AL 4 | B 7K B 0y S EAE 5 X 3 RN
A EA A R deB s, 52t K B g mya )
IAEPERRE . (AT ALZUE R &, & KeFtIm
LMCS-1 4525 ) — Yk LMCS TR A= 3 R, BN
I kg 95" LMCS-2 74 LMCS-2a fl1 LMCS-2b
TR A T R, 25 ) B RS, IrLAE N 55 T
“HEIRT, TR SE” LMCS-2b 5k 75 71%4” LMCS-
1 FEZASHRN, 202 v [ b X fph 22 19 221 5o 3 LA 4
BURJRIY ), A= a5 AH Y, PR 3¢ # X LMCS-
1 5 LMCS-2b MFFK 25 5347 %) L .
3.2 EYIEEE LI

4 45T BIRHIRPY” LMCS-1 _E SR AT
B (2023 4E 7 H 29 H 06:00—07:00) F1“H%35” LMCS-
2b T 3R B (R BB (2024 4E 7 H 27 H 03:00—04:00)
3% 5 min FEK R BURYR S IAS 55 = N6 ) 3
B th Z, Bon (B 4a), “FIR 7 E 20 HR
AR 45 dBz (1 58 1] % F5 2 i) K 35 45 min, 29 H
06:25 2 J5 I R /K 2 35 18 38 GBE5 10 mm-+(5 min) ™),
ZINTE B SRR, —30 °C XU % )2 = I v
3N H %8 AR TE 2~6 km.  06:30—06:50, 35 dBz
] 35 TH e . 35 e 230 °C )2 L) b (12 km B 3T);

T /km, F&/K H/mm

=

0 51015202530354045505560

it [A1] /min it [a] /min

g 00
= 45
H 40 g
= 35 28
& 30 B
£ 25 qE 6
= 20
= 15 4
Lo 10

2

0 51015202530354045505560
B 1) /min

0 51015202530354045505560
A 1A)/min

45 dBz 38 [P % TH 5 TFE—10 °C JZ KT (7 km); [81 0%
{H 1 BLAE 06:20—06:25 35 58 dBz (2 km [ff 1), Bl 5
R 7K BRI 22 W fH, Lb MR (B 5 29 5 mine “F& 38”7
2 A 45 dBz (5 18] 35 B BE 24 35 min (27
H 03:25—04:00) ([ 4a,), %0 Bt N K & B 8 1T,
T NG . Wia] 35 dBz [l ik T i 1o i 8 IR =
8 km; 45 dBz 5% [7] i =y BE LA fH 2 2 6 km &b (0 °C
JZ BFF AT 191 35 B A BRAE 03:50 9 52 dBz (4 km [
), B B K R 3G 2 0 (E, Lb ]I B i IS 2
Smin, A WA RTE L5 L, “FLIR P 45 dBz 1Y
SR ] 90 Vb R 5 B R i (fF & —10 °C )2, “BE3E77E 0 C
JEMHIT), R 50 dBz L E 5 [l FREe s A

Zog SR, HEIRP” B2 MR AR Zpp FE T A
JBZ 11 km BT (& 4b)), {E4 1.5~3.2 dB, A I 4
BT RFR, FZEDALE 0 CZLUF &-30 C ZH
o A" b Zpp AR H MRS E 2 7 km ML
(%] 4b,), fHAE 1~1.75 dB Z[8], 25 KL F R sF B @/
B R Ui TS

KRR B2 Kpp A TE B S AR ZE-10 C
JZMHE (F 4c)), it 1.6 (O)km ™ {5 FEHIAE 6 km
PLF HAFLERHK K 40 min, = NAEEBTR R
WRERLFH . #3618 Kpp AR EAUHE E 6 km
BT (0 °C J2) (B 4cy), it 1.6 (°)km™ 1Y Kpp A
14 i* T

0 51015202530354045505560
15 [i1]/min

0 51015202530354045505560
i [i1]/min

0 51015202530354045505560 h
15 [11)/min

0 51015202530354045505560
B 1) /min

42023 4% 7 H 29 H 06:00—07:00 “HL75 41 LMCS-1 (a,—d,) 12024 4% 7 J 27 H 03:00—04:00 “4% 5" LMCS-2b (a,—d,) i3k
WAERLAYZ 5 min FK i (Frek, B4z mm-(5 min) ') FIXURIRE IS Z,y (a,—a,, I, 07 dBz), Zpy, (b,—Db,, 4, Hfi: dB). Kpp
(c;—c,, A, BN (°)km™) Bobi FAHZAS SIS HCL ™= 5 (d,—d,) s 4 0 st ) 2R AL AN AH R B PN ) 2= TN 3l (810
CRE RN FE FRKER-30 C, 20 C. -10 C 10 C &E)

Fig. 4 The (a;-d;) Typhoon Doksuri LMCS-1 at 06:00 BT to 07:00 BT on 29 July 2023 and (a,-d,) Typhoon Gemei LMCS-2b at 03:00 BT to 04:00 BT on

27 July 2024, (a,-a,) the precipitation per Smin in the maximum rainfall intensity point (broken line, unit: mm-(5 min)™') and dual-polarization radar Zy

(shaded, unit: dBz), (b,-b,) Zpy (shaded, unit: dB), (¢,-¢,) Kpp (shaded, unit: (°)-km™") parameters and (d,—d,) particle phase classification HCI

productschange with height and time and the cloud flashes during the same time period (dots) (The black dashed lines from top to
bottom represent -30 °C, -20 °C, -10 °C and 0 °C height)
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Fig. 5 Distribution of (a, b, ¢) Typhoon Doksuri at 23:00 BT on 28 July 2023 and (d, e, f) Typhoon Gemei at 00:00 BT on 27 July 2024, (a, d) 500 hPa

height fields (black contour lines, unit: gpm) and wind fields (arrow, unit: m-s™") (the red contour is 5 880 gpm), (b, ¢) 850 hPa moisture flux

divergence [shaded, unit: 107 g-(s-hPa-cm?)™'] and wind fields (wind vane, unit: m-s™), (c, f) 1 000—700 hPa vertical wind

shear (shaded, unit: m's™'), temperature (contours, unit: °C) and wind fields (arrow, unit: m-s™')
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