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5 3 AMUEM: EXHP 3500 5 min BT RKE (&60) |
2 m R BE () F 10 m K (LB R RE ST m/s)
22 BF & 06 W34 5 min B ] A5 5]

IR HTEE T — B B vk S A B i R K
A P 3 TR A T /N ¥t B HL T AR 55, 18 S
5 RV i i ST IRE SV, 5 55 1) R A IX A B VR
2SS TSR T B TE AE 200 ~ 300 mg B R K AR BEAE
FEIRF A I R WA AR K e B B DS,
FeAE EXHP FIEER 2N,

4 y-th REREFEHHE

e LA I T A 5 R A R R R B 3 45 1 At
LR B 3 b A LR R RO IAERT T, A 8h
K05 (AWS) 15 431 48 3k EXHP, Hidr 36 351k
(75% ) FEREA - R E , MV BVECN 6, i JiE ol
HE/D—A EXHP 35 S BB AL 10 km, %18
MV BB ]SS ) R 5 MV-1 ~ MV-6, Ay
BEHAR S B G B RUBE I, R 8RR AE B HL 540 ity T 5t
FIR 2 e

MV F5RE R R 22 i a) S5 FEARRAE WL 1,
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TR HEA 1 A S e M iR i , BRI B ge i e
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(MV4) ByI R DIAE (4. 5% 107 /s ) 3 55 AUE A9
FEBME (£93.5x107°/s) , HAR 5 AN E 1Y 5 B 1 R 55
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MV-1 6.25 1.6 9.9 8.6 18
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Analysis of the Disaster-causing Guangzhou “May 22”7 Extreme Rainfall Event
Using Multisource Data .from Synoptic Background to Meso-y-scale Vortices

ZHANG Jighua', LUO Yali'*?’, GAO Yanyu’, XIAO Tiangui', ZHANG Yu', CHEN Yangruixue'
(1. College of Atmospheric Sciences, CUIT, Chengdu 610225, China;2. Collaborative Innovation Center on Forecast and Evaluation of
Meteorological Disasters ( CIC-FEMD) ,NUIST, Nanjing 210044 , China ;3. State Key Laboratory of Severe Weather, Chinese Academy of Me-
teorological Sciences,Beijing 100081, China)

Abstract:To increase the awareness of the causes and physical mechanisms of extreme precipitation over monsoon
coasts, the disaster-causing extreme precipitation event in the Pearl River Delta from the night of May 21 to the morning
of May 22, 2020 is analyzed using the km-and-minute resolution data and the dual-polarization radar-based quantitative
precipitation estimation and meso-vortex (MV) detection. The results show that, in this event, the maximum 8-hr rain-
fall accumulation is 397 mm and there are 48 records of extreme hourly precipitation ( EXHP;>75 mm/h) collected by
rain gauges. Under the influences of a synoptic low-level shear line and the strong warm, moist southwesterly airflow on
its south side, the upstream inflow air fed into the extreme rainfall-producing convective system is characterized by large
convective available potential energy ( CAPE; about 3000 J/kg) , small convection inhibition ( CIN) of no more than
10 J/kg, low lifting condensation level (LCL) of about 300 m, and the amount of precipitable water exceeding 70 mm.
The precipitation-generated weak northerly flows near the surface converge with the southerly airflow from the tropical o-
cean, forming a quasi-stationary mesoscale frontal zone acting as an uplift mechanism to maintain the heavy rainfall-pro-
ducing convection. Six meso-y-scale vortices are accompanied with the EXHP periods. The strength of such meso-scale
rotation is generally weak. The mesoscale vortices mostly appear on or near the surface meso-scale shear line and the
southern edge of the weak cold pool generated by rain evaporation, collocated with the surface convergence center. The
MVs at most times are not spatially related to the large 6 minute rainfall accumulation of the EXHP.

Keywords : extreme hourly precipitation ; multiscale feature ; meso-y-scale vortex ; observations of minute-and-kilometer-

scale resolutions



