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Abstract

According to the statistical analysis of extreme short-time severe precipitation in Jiangsu Province
under the background of cold vortex in recent 10 years, the results show that the frequency of ex-
treme short-time severe precipitation increased slowly, and happened mainly from June to Au-
gust, which the frequency was the most from afternoon to evening and less from late midnight to
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noon; there were several high-value centers in spatial distribution, the largest located from Lia-
nyungang to the north of Yancheng, followed by the line along the Yangtze River and the Huaihe
River, which were also prone to short-timesevere precipitation. The vortex in the south, the mid-
dle and the north can produce extremely short-time severe precipitation all, but the vortex middle
and north were the main ones. The precipitation under the south vortex mainly occurred in its
south or southeast area, and the precipitation under the middle and the north vortex occurred in
its southwest, south or southeast area. All stages of the cold vortex can produce short-time severe
precipitation, the frequency in the development and maturity stages accounted for 62.8% of the
total. The influence of cold vortex on severe convection in Jianghuai region mainly provided a fa-
vorable circulation to guide the cold air southward, while the low-level airflow transported warm
and humid air from the south to the affected area, the high-level dry air superimposed on the
low-level warm and humid air, and the strong potential instability resulted in the occurrence of
severe convective weather such as thunderstorm, short- time severe precipitation and hail.

Keywords

Cold Cortex, Extreme, Short-Time Severe Precipitation

Copyright © 2022 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. 5|8

IR AE A A X v P P A RIS R GE, HRET RUKEL . o B K KUNIAE N 558 FAf /K S S R
FIRERRE, H—EPRSZE. 1] BESFE2NARIEITIIRRI, Wik—FElUEg
AL BERFER SR WiRSER R BT R BIGHE[3]. TR, PIRmE R TIIHK
i 588 B 7K S B0 R HEVE A BRAG AE S BT 7.21 HRE KR Y /N R 58 B K% 100.3 mmvh, A [R] Y3

R R R AR DI R A, R R R R AN BT D R R SR SRR A (e

Zhai SF[4]45H, 1% 50 ZEIRE AR MM K HEOR B, B R RE K H B8 in. B TRk A
FERS 2 B B S, A B B v 18] 7 3 2 B (R B K B} 4 R S AN A At s 2 e 7 i JRE A I
AR K AR RE AL . H R TE B /RK AR AL B /K 9 B I 2 3o vt (i T K N TR R S 5 K RO B2, T I
RIS s BEK AR o AT JUAE, BEE I A SIS 3B P K BORO H B, Ok 2 (T 7T 50 0E
/NI BRI T RUE AR R 7R AIE o Y S5 [S TR P 91 BB I £ 3 K BORE M T A B, b 6 52 2= K i H
AL BA I A DX, TSR S K AW B 2 O T RURIANE /R, RS K AU B 22 Hh AR R4
BB . BOKIBEE[6] 0T 1 1961~2004 SEIHA R R 2B I R A0Sy 3255 55 (710 S A TR RE IS
B 7K R I 2SR AEEAT T 0 Hr s v B A (S 0 1L 2R A I R R e K HEAT T HEAEDG AR [9)5E M 1 R
TRIRE A o 3 7K 3 AT A AR RS AEREAT 1 20 HT

AT 2R S PR TV b X 52 P RS B2 R LA T v £ B VA 22 I Bl LA S Bl S B AR 2 5. T
BIRHE SR SE RS, K B B2 pOm Al . 2 i O BRI BR A, DU BE X LR K
J7 T AT 7T B R A T e A0 ] S5 RS BB R BRI FE LI 28 00 A S AZAUREAE, itk
AT s NS BRI [] RUBE PR B /KRS AL AT 3 A o AR STOR P IS A 7K BRI GH ¥40 i T 53¢ I Y7 8 A0 i 4 G
K 2B AL BEAT GE vk b, SR SR Z B IR AR, WA RZ T 5T R 9 B K I
AL S I TR iR S5 1R B 5%

DOI: 10.12677/ccrl.2022.113026 273 AAEAR I I i


https://doi.org/10.12677/ccrl.2022.113026
http://creativecommons.org/licenses/by/4.0/

FHE %

2. NG E

ACHFARIIE XN: 500 hPa KA E, 35~60°N. 105~145°E Ju N LS L& Bl I+ a
AL EFHA IS, Bk 2 d L ERRIERR RS HARME AN FIZE[ 10100 M0E, T Hh B A7 B AT i
3 NALHR(50~60°N)  HA] A (40~50°N) R Fg 15(35~40°N). £ A TRESEL 50°N B 40°N #3), Miesehr k4
PLEXTIATIR . h4h, ARG 500 hPa A7 3 & FE A E AAE NS IR R R . AR TR B
R o 4P IR RO BE R 500 hPa A7 35 5 BE B AR — A B BRARIST, BRI R v R SRR
B, RV RIS T B, RGBT, WA A2 e B .

FEIT SRR KR 1 h & >20 mm B 3 h & > 50 mm FIFEKEAE . A7 20 Inh B K i b s 1,
FRIEAT/N S 11HI5E X, K 1h NS >S50 mm 3% 3 h fi = > 100 mm 7K SRR Ao F i BB K . A
SCIER TIEHE 72 AR 2010~2019 4 4~9 HIZHFEK R, HE—ANCLEuk SA 3 FdbeiE, 5552
A imse, BV IRTE ST BRI SR PR 7K, P KA IR A M i I 588 3 7K UL ER /)N B

3. tRimAE R PEKETE 53 R 4FE
3.1. FEAFE

Guit43H, 2010~2019 SE4 TS 5t T VLIRE Mo 6 T s B /K AE 1 R 2 19.1 IR, SRR, 15 10 2Kk
ABRCR I 218 A& . Hod 2013 b, A 8 Ik, 2010 4k, 1E 2015 FikFIHE, K36
R, 2018 k%, HARRBHEIFIME. AR, HNE 1 a5 AR g fE KA —
WAL, MR K BRGR B 5, A PRSI A, W1 2015 4EA1 2018 A58 B K AR
PG, fEH S 2016 EAT 2019 4EBH & R RE.

40

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
F

Figure 1. The annual variation of extreme short-time severe precipitation frequency under the background of cold vortex
from April to September 2010~2019
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Figure 2. The monthly variation of extreme short-time severe precipitation frequency under the background of cold vortex

from April to September 2010~2019
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Figure 3. The daily variation of extreme short-time severe precipitation frequency under the background of cold vortex from
April to September 2010~2019
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Figure 4. The spatial distribution of extreme short-time severe precipitation frequency under the background of cold vortex
from April to September 2010~2019
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Figure 5. The monthly distribution of extreme short-time severe precipitation under different cold vortex backgrounds from
April to September 2010~2019
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Table 1. The distribution of extreme short-time severe precipitation frequency in each evolution stage of cold vortex from
April to September 2010~2019
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Figure 6. The typical situation of 500 hPa height field and 850 hPa wind field
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