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Abstract

Mesoscale convective systems (MCS) are often accompanied by strong convective disasters such as
hail, thunderstorms, and tornadoes, which have a serious impact on flight safety and punctuality.
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When an aircraft enters them by mistake, it causes significant damage to the aircraft structure and
poses a threat to the personal safety of the crew and passengers. This article studies the MCS rec-
ognition based on the Himawari-8 meteorological satellite, and conducts MCS recognition for a
weather process at Guiyang Airport on March 16, 2023. Based on the previously improved MCS
recognition standard, Python is used to automatically recognize MCS from the data provided by
the Himawari-8 stationary meteorological satellite. This not only reduces subjective errors caused
by manual recognition, but also assists meteorological personnel in predicting severe convective
weather.

Keywords

Mesoscale Convective Systems (MCS), Himawari-8 Meteorological Satellite, Guiyang Airport,
Automatic Identification

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 818

SRR NI AL T SN 4E BEBH TR ZB X, IATA 0B KWE, ICAO f{fi% ZUGY. 2023 4 3 H 16
H, A5 ] 19:22~23:46 53 FHALY H 3055 21 o e W9 R, 1) 21:56~22:12 A3z HI/NKEL R S, 18 21:46
H I R B XU 23 KD, UGS FE FRK & 46.2 220K, R OKUKE EAR 15 mm, H&E 19, HAGRTER
A 38 ML %, 15 MR .

BT IARRMZ VU AT, SR s, AUk A B S AR S, £ T i Lt
W S ASOIR L B AR AT 2 0 WL 25 4 RIS Bl = AR RE A o SR, /N R R G2 —FhORRURE . RREER T
HARPIRIET IR RS, MR R SRS R KR IKEFERA, SECSENEATEE 20
TR AR ML %, W [RATIZ I 22 58 s E R, Rk, R AR 2R AR
MCS (Mesoscale Convective System, fijf% MCS) T2 z [ it B A7 B B A7 B B ILSE & L, v LUK Kb
TRATH R, SRATR MCS HEAT IR I AL AT U Rt 22 i i 2. BT A LR MCS W AFFEAR K )i
%2, MR B E s RN TIRA Rz, N VRIS BRI 2 120 ST AR 2560 %o it 2 10 5436 ik
—E M, Bt LR THREAL E 3R] MCS AMY AT PLSE 53Rl 3238 AT DL S G AR N G AR S 2 AR 4
HARBIE T . SR SCHIRF T B E 78 0 S IR E 4223 Maddox [1]%5 A2 H FIXE MCS R 58 SR ER S LAl
b, SEENFEE R TURE LRI AISGER MCS R e AR dE, RIS S\ 5
FERR E TR MC 247 BaRA, ATHREIE R AR AR 2, ERHR R AR I 0] ik 42
PSEAEH, JFRAE DI R = EPHRNUE e R6 0, DURIE AT R A2 R TN .

HI0 IR E MCS = H BARFE B A LB A R 22, EAEE, HHIL[3]557E Maddox I 5E SLI¥ LA
[, X¥ 1983 42 1986 (1) GMS EIE B RIZR G 04, KIIRE Y MCC &b, A dn A 8 . £ MCS
=R T OT I, R AE[ATR T B S0 SRR DX 3T Vi R AR S5 R O VR AR SRR = A R 2 B T
Ko BHSFBIRITIEE AN RELTRBE, E£2T70EA E, T2 RERN RS, —28
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Table 1. Identification criteria for MCS
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Figure 1. Luminance threshold of convective clouds
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Figure 2. Example results of edge detection
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Table 2. Summary of weather phenomenon evolution at Guiyang Airport
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Figure 3. Schematic diagram of radar combination reflectivity at Guiyang Airport from 20:43 to
23:49 on March 16, 2023
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Figure 4. MCS identification results of Guiyang Airport from 21:00 to 23:30 on March 16, 2023
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