A % Vol.51 No. 1
METEOROLOGICAL MONTHLY January 2025

iy 5%

14
25

::E

%1
1

REA A, £ WL AT/ Ak, 2025, 559 3 1 RUP)AS TV F i B I e AR AE[J ). K4, 51(1) :43-56. Xiong X Y, Wang X M, Yu X
D, 2025. Statistical characteristics of downbursts under weak vertical wind shear in Jiangsu Province[ J |. Meteor Mon,51(1) ;:43-

56 (in Chinese).

BEEXNVIEZETNIATERRAEITHIE

AR EHWT AR
1o B 5 SR 9 % B 5L 100081
2 P E AR A KT I AL F 10008]

R OE: yirRHEa XA R T 0T &8 R E 3 F SA 0 2358 KA 5 R 25 M (10 m) # A XUE R} L K i 1k
KEDE A HEEBIITLIN 2019—2020 4F 6—9 AFFEEHKNI AT 381 IR B R F M W RIES MM TR Z FE#
TR R . SiTas B X 6—9 A 64. 9% M TH R H AL R B, F¥ENSTH2E A &4 8 KT 2R
FHA =R T HBR AL F N R 2 21, 70 E P 3R 47, 6 %0 F il B 30. 700, B i Bl AE 15—16 B (db o
B 5 36 T8 IR A ) R R i 28 U F B R ST ] R 25. 4mm~¥i’3§% Chi I B2 XU 25 (sl IR A AR R KOl 22 m« 571,
07 AT i 2 AR AR 35 B BOR K AR HE IR A AR 0] 3R 25 mo» s BRI HGE B X 22 (HiK 40 m» s D Tl BT K 1 i
MG AR K I (E N 15,5 m o« s™ ', B 00 M AN Kouk; 1 o 2% 3 AR A 48 1) 3 85 25 DA WS B X 80 o
(73.3%) AHZ A AEXFFRAL XA 6. 126 0T o 28 Uit 2 XoF R 1) 4 B0 88 %o 45400, 26. 7 Y0 1 T o 28 970 38 B IR AT 1 3 XL
KR : FHER.BEEN D, Fd LR, B S R 0 fRdk

FEDES: Pad2.P457 XHERFRERD: A DOI: 10.7519/j. issn. 1000-0526. 2024. 113001

Statistical Characteristics of Downbursts Under
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Abstract: To study the characteristics of downburst under weak vertical wind shear, based on the SA
Doppler weather radar, sounding and surface (10 m) maximum wind data and the cloud images from sta-
tionary meteorological satellites, we selected 381 downburst events that occurred under weak vertical wind
shear from June to September in 2019—2020 in Jiangsu Province and divided them into three categories ac-
cording to the scales of microburst, macroburst and downburst cluster. The statistical results show that
64.9% of thunderstorm days in Jiangsu from June to September are accompanied by downbursts, with an
average of 8 downburst events per downburst day. The proportions of three types of downbursts are
21. 7% for microbursts, 47.6% for macrobursts and 30. 7% for downburst clusters, and they all tend to
occur in the time period of 15:00—16.:00 BT. According to radar radial velocity, the average duration of
downbursts is 25. 4 min, and the average intensity (radial velocity difference of divergence couplets or ex-
—1

treme radial velocity at low elevation) is 22 m * s Only 7 downburst samples reach the standard of

* EEARPE I A& T H (U2142203,42375018) o [5 /3, 4 J5) i o 11 300 191 41 80 2% BH B A 350 E L o [ S04 )R I A 6B T BA (CMA-
2022ZD07) il B 4R KGR T8 B 12 5t T 5 PR (2022CMATCZD12) 3 [ ¥ )y
2023 4E 12 H 6 HkHi; 20244 7 H 5 His &R
Ve e B, T BN K AE 57 A 5 58 I I K R RS . E-mail :1074791779@qq. com
RAEE T 75 U, 322 AT 5 P B X I K AU 5 BB A S 5T . E-mail : wangxm(@ cma. gov. cn



44 A

% 951 %

disaster gale (extreme radial velocity at low elevation reaches 25 m « s~

! or radial velocity difference of di-

vergence couplets attains 40 m * s~ '). The average surface maximum wind caused by downburst observed

by surface meteorological stations is 15.5 m * s !

, indicating that disaster-causing potential of downburst

is not significant. The low-elevation radial velocity modes of downburst are dominated by divergence vel-

ocity couplet (73.3%), but the majorities are asymmetric while only 6. 1% for symmetrical divergence

velocity couplet. There are 26. 7% of downburst characterized by strong wind at low elevation.

Key words: downburst, weak vertical wind shear, downburst cluster, intensity and scale, asymmetry
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Fig. 1 Spatial distribution of sounding stations (red pentagram), radar stations (blue dot),

and downburst locations (purple triangle) in the study area
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Fig. 2 (a, ¢) Reflectivity and (b, d) radial velocity of two typical modes of downburst in radar radial velocity

(a, b) typical downburst with divergence couplet at 0. 5° elevation of Sugian Radar

at 15:06 BT 30 July 2019, (c, d) typical downburst with high-value radial velocity
region at 0. 5° elevation of Taizhou Radar at 17:31 BT 8 August 2020
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Fig. 3 Technical approach and statistical characteristics
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Table 2 Occurrence and proportion statistics of
downburst development in Jiangsu Province

from June to September in 2019—2020

T Rk R FEA S S LB
R d B> TR 34 4~,29.8%
BT e 2 F i 2 i A 14 4,12.3%
R A BT i R R R 66 4~,26. 4%

I T3 R/l N TR 73 Rl NG T % /3 16 4>
R IECT i 200 64 4~,56.1%
BT i 535 82 1~,32. 8%

di/NRER i B iR R T di R 96 4~,59. 6%

2.2 THERZEZME

Tl B U A S ) e AT A TSR = A i
AN o TLIRRARIE AR By S W B2 W B TR ik 21 R B 4
8 BT BT BLE 1Y J5 58 T LA 8 B L 950 48 4 R
Sy X3 O I R ER A Bl D5 1) 22 0k Y 1) 2R Y
P —ZR AL T o B O B TR R AR TR T P A L
DX R AR B Z M HM R ) T i R A .
PN | A U 2 Ol O T A TR R A €

B R FR N =55 dBz 25 59 40 80 At X 0
2 AEAL T X — M DX S FH R 25 il 2 0~ 6 km 3R
HAYIZET0 m « s "B o PRI V55 2R b 3 i
e i 55 B AP T BT B A R D TR
PRG0N o 2 N B A X5 2 M O KU A A R
(EHE,2009),

2.3 THRRMESS

S O Nl N e 2 S R 11673 IS8 a2 B SO i
UM R E R RE DI G BB (12: 00—
19:00) . L HAE 15:00—16.00, REA B B i £, 5 5
80 A~ MWRH BBk A Tl WA T
A B FEAE 15:00—16:00 KA S m - 28 F ifi 2
WAE 14:00—15:00 &AM K i . 1982 4F 3¢ [H#}
PHiZME) JAWS S35 50t 2 WY, TR i F o 2
it A AE v A I A I AE S H R ] 1500 24
ik # Wl (Wakimoto, 1985) , 558 4 X5 F
AT i U I % 7 5 T ST S A
iR e E.

MEEER O 4 4 2 1 2 2 0 2 3 1 3 7 4102112148 3 4 4 1 2
EF&##% 1 2 1 3 1.0 1 1 2 0 1 1 1529E3527272014126 6 4
PR 2 2 301 2 0 2 0 4 2 1 1 81716241922 8 9 7 7 1 3
Fi%%|3 8 8 6 4 2 5 1 8 5 3 530_362623178 9
00 01 02 03 04 05 06 07 08 09 10 12 13 14 15 16 17 18 19 20 21 22 23
I&fa] /BT
10 20 30 40 50 60 70 A
6 VLI 20192020 4F 69 F il B UL ) 53 45 CREA Rt 2525 )
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in 2019—2020 (525 samples)
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radial velocity during downburst periods (2225 samples) of different types of downbursts

in Jiangsu Province from June to September in 2019—2020
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Jiangsu Province from June to September in 2019—2020
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