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Abstract: In order to better carry out the monitoring and early warning of hail weather in
Jiangxi Province, using MICAPS data, automatic station data, radar mosaic data, radar PUP
product data, dual multiple wind field data, hail disaster photos and videos, and WeChat hail
information feedback, and using principles and methods such as meteorology and radar
meteorology, the characteristics of the echo of hail in Jiangxi and surrounding provinces on March
14, 2022 were analyzed. The results showed that: (1) March 14, Hailstones have occurred in many
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places in Jiangxi and surrounding provinces, with strong winds of >17.2 m/s occurring at 20
regional stations, and precipitation of >50.0 mm occurring at 24 regional stations, with
thunderstorm gales and cold air gales mixed The main systems of hail weather are the 200 hPa
high altitude outflow zone, the 500 hPa south branch trough and wind speed shear, the 850 hPa
low vortex and shear line, the surface convergence line, and the southwest inverted trough; After
the correction of the CAPE value in Nanchang, the larger and stronger inversion layer, the middle
dry region, and the lower wet region provide environmental conditions for the occurrence of hail
weather Hailstones are mainly composed of supercell echoes, sometimes isolated, and sometimes
in echo groups and bands; Echo intensity >60 dBz; The minimum strong echo area is >18 km’,
and the maximum is >180 km?; The strong echo gradient at a distance of 30 to 60 dBz is <6 km,
with obvious cloud anvil forward echo; The life history of hail echoes is mostly more than 2 hours.

field (dual Doppler radar retrieved wind field) have characteristi
lateral convergence wind field, and convergence of north sout
farms are relatively messy. The above analysis results pravide
and early warning of hail weather in Jiangxi.
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Figure 1 Overlay of Jiangxi Radar Puzz nd Maximum Wind Speed on March 14, 2022
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Figure 2 Distribution of Lightning Frequency in Jiangxi Province from March 14 to 15, 2022

3 REBHSEZHES

2022 43 A 14 H 08 M RERIRZG - HTE (B 3a) , ATLLEH] 500 hPa & Kl
SIERIR, o ATEIAE TGRS SRS — A, AT B R B I IR A,
ARG T S A, AR TR R A AR R, A FRIT A Tk, %
TH BT AW Y75 228 Wb R HE. TG IEER 500 hPa NEFE TX (T-Td = 27°C),



55 700 hPa VLR KVE BB IX AE SIS0, fEEALEREE “ LT FB” M. R &0
JERIERL, 5 500 hPa AREERILES . 20 B RS (B 3b) , AEREE, BXE
£, 500 hPa [RAEFENEE AL, SO T#ARI6 L= 700 hPa. 850 hPa YJARLEHH AT ok & &,
0~6 km B KB EINKE 16.5 n/s, G F T IKEEWRAR AR KA.

BERTE 08 (B 3c) , H)Z 500~600 hPa &3 T2, 5 700 hPa i & LAT
(IR ISR X T R MY “ufim\ 11”7 4544, 850 hPa 1 500 hPa J5. 2 27. 4°C, HuJfiF& 55 18°C,
CAPE 15 211.6 J/kg CIN N 229.9 J/kg, e KIGF#EE (BLD -3.1°C, K#5%( 37.4°C, ¥
[RIE%-2. 18°C, KMELMEMAR RS, ETEERER, REKEKFTHEE 2
SRR EREE . KEMAZE S GERREE 0°C 2T &) 3449 my 0°CJZ 3509 m.
—20°CJ2 7052 m, HABFEE R T VKGR 20 i (B 3d) , BEEHASMEE, K2
VISR, FIRUKERERER, {BX RBAIRTE, VKE RSB R ~

@ (b)

AR
LR i

M ~
2$MEI (a, ¢) 08 HFAN (b, d) 20 HFRERSRGESHE (58606) HERE
Figure 3 Th scale Weather System and the Sounding Map of Nanchang (58606) at 08:00 (a, c) and 20:00 (b, d)
on March 14, 2022

4 BIEHEEIBAE
4.1 16 ROKE EIEFRFE

2022 4F 3 A 14 H, YL RJHIHIX HI— R ERTE BV E R ol 2. @id o, K2
16 AbvKE(E B dt B A FRIGUE . X OI R 16 RUKEE R, #ILE & A 24
AP R RE (B 4) 4T 50T

TEVHUKE 3 DU AR B AE N F, FERHEERE: f775£=60 dBz HIREIB SR,
7 e i AR 2 B AR UG IR AT =65 dBz [ RIS (B 4a, 4b, 4d, 4e, 4h, 4j, 41, 4n, 4p) ,
WO A[%k 73 dBz ([ 4g, 4m) , H/MEN 61 dBz, FIME 66 dBz. 60 dBz [HlJ A F)
EN 63 km', K 184 km® (B 4b) , H/h A HAA) K 18 km” (B 4¢) . 65 dBz

5 W dk 13 |



[ A IIME N 17 kn®, K 51 km® (B 4b) , /N0 kn® (B 4c) ; 70 dBz [AIy A
SEIMEN 1 k', FK 12 k' (B 4b) , /N0 kn® (B 4c) o 30~60 dBz 3% [Al i B ok
55 5.66 km, H/AMEA 1 km, “FIMEHN 3 kne ZEEHIHREE, [0 30 dBz R AN
BHAREIRIW A% 10 dBz Z MBEES LA, &K~ 1« 3.23, /A 0, BMEAN 1 1.

T IAPFHEIA & R 53R Bl BURHE

e hail radar mosaic in Jiangxi and surrounding

2 PR IETE R R () 5R a1, [BIpaE A IA 2] 55 dBz. BEAK[RIME Ay B4 v AL fm e <
WA, 2 fli [ R AR 7 A

13:10 (B 5b) , B/KRHIH 2 kbsglElg:, —arEil st b, 9:EE =60 dBz, 5# (A1 TH
A 23 k', AAREHBIKE GEAEEIRIED) 5 B —EBKEMMHLR D8, 2 LA
IHRUKEL Ak 4L, Rl 58 FE =60 dBz, & [EImAAS] 37 ko',

13:20 (B 5c) , AR 2 kbsm Rl 4eRe A (UKEYERE) , Bl =60 dBz,
SEREIE AR A E] 15 k' 24 km', XS RTANERESA /DN, 13:30 (B 5d) , B/KIKE
S5O0, IR EE R RI<<55 dBz, {HEIPECHIRFFLALAR ~PEER, X155 850 hPa Al 700 hPa
PIARLR AT BARSS, AN HTH EI 5 200 hPa A1 100 hPa K —3. XK, %3 55 dBz
CHEME RS -ATR

e UL L 13 ;W



13:40 (B 5e) , 22 SCEIAR PR e BOR AL AR, [R5 =60 dBz, 5 [F1)%
AUAE] 18 k', 223 CGEMMEE CFEKE, MKERA FE, IKEEA<2 cm. 13:50
(B 5) , 2 XIKEFIPEGREELR 60 dBz, & [FIHHAR/NE] 10 kn', 22 XIKE 1L, FPE
iy e T o A BRI, (HEAVKER R

14:00—14:10 (E 5g, B 5h) , [BIPH IR RS A FTiiss, 7655 dBz N. % SUKE
] A% Hh 22 SCEL Mﬂ&ﬂ4%(@ﬁ,gaﬂ,@%%t@ﬁ(@ﬁ%ﬁw\m$%W%
Rﬁ%AwiEﬁ$%ﬁ%, HHIKE? MIEE B RiE.

L (d)13: 30

(3)1300 R
3

(b)1310-_. b3 g [©1320-
3 - =

= O

SoBRSRELLEBRIA

(a) 13:00 YLUEME/KIRINHIKE (b)) 13:10 VLFGME/K 2 4bvkE
(d) 13:30 YLPGZ SCSRES (o) 13:40 YLPU% XUKE  (f) 13:50
(h) 14:10 YEPEZ RS (1) 14:20 ZA0RER]H R

60 dBz;

%Uﬂ\j 34 k S /)

T3 HN EH RS RUKE . WRYE Bl amEE . 58 Bl AR AN S E03E 4T F M7 B s
Pes s I I 30 TR P s 75 25 FE 55 [m] 36 2 R 2 il [ 8 A1 R LA S5 IR R s &
Hro

4.3 FiEME R[5 A

2%2@3H14E:mﬁ%%@ﬁﬁé&%$cma DLF= A UKL I TR N BT 55, AR
RT3 5 2 (L5 /D), St EEPHEE 10 208 iE R VS Bl Ok dBz . (B 6) o A
LA RHE A OUVKEL RIS R AR =60 dBz [RlyEH, AL Bk nT DLA R 65 57 70 dBz, KN
73 dBz; Q@UKEL [N AE A s 2 HON 2 /NS A A, D HCR 3 /T, ﬁ#ﬁﬁﬁ&ﬁ4¢ﬁ
AL 5 /NS AR @RLAE VKR SRR (A 0, Z BT =60 dBz [BIEHD,
Fﬁm>%mmﬂﬁﬁ§,%%W%ﬁ%ﬁ%%%ﬁ¢ﬁ;@Wa@&%&hﬁ%ﬁ%&
EFARGAE T REAEAR, JUHE 2 /NS AR S UKE [E, BRI R BRh AR LRURAR

7 W k13 |



@
8

16 AP BAIEEENAT 60 dBz, B3k 70 dBz
o S 65 dBz 5 70 dBz B (5%5)
oo | Bz mESS N\
&
e \gﬁlk\
: /467 §§§§§SX\
£
£
2 30
*F4h KT 2hga
2 — LT P RR OBk — 2386 FihE 2 0k — 3T LK 4 ZEEEERE
— 5 EHEMEKE — 6 ILPEIFIRIGH 2 1k — 7HAL L H 20k — 8 WL R
10 — 9 T PHiF I & Dk — 10 Z {5 £ Uk — 11 i g ke — 12 iT P PR % 0K
— 13 T T SHKE — 14 1T ¥ 5K E 15 7  HEUKE 16 TS % 7 11 5L

sjmnowzuauwsuuuwzusumsumwzusuwsuuuwzusumsuuuwzusuwscou
et 01 0z 03 04 05
Ejal/BT

[ 2 s R B AT 5 B =60 dBz, A =70 dBz.
%ﬁﬁ,%>mkmhmk7u>womoﬁﬁ$ii§

S, HHEREE
SOy 2 /)
P25 E M A

H#B<6 kmo EBYPAREIK S EAET 12 kn, B
IV, e i e T IV F 6 e 3 = ) € A IV e =X
W CA b, PRARUKAS 2 BT Rl s B R/ D =60 dBz, Z 5
B dBz (H R 218 b THFIZE18 T B

5 &%k PUP = R
5.1 B4 PUP &%

T iL PUP U IR AIlUK
FEHRDBAS/KEE VIL, &

S, FI2E 6 IR (2
D, JXEEFEARAHA

[Rl-¥~ 3 E.3| T RCS 42 [ 33 5 = .31 T VCS
PUP 7=, Giit i KME S s/ MERTTFE (R
EE%X

PUP Parameters of Some Hail Radar on March 14, 2022

VIL/ V0.5/ RCS 60dBz/ VCS/

KE%EX

kgem® mes'  dBz km mes '

60 10 60 5 10 223 CGERMEH

60 -19 65 6.2 19 PRI 2
FES 9798 14:47 65 9 60 -10 60 5.8 -10 FRE N
B 9798 15:12 65 11 60 -10 65 5.6 -10 TR HE 2
R 9556 14:58 65 10 60 19 65 6.3 19 LR
#9559  15:00 60 10 60 -13 60 6 -13 Wi L2

RKME 65 11 60 19 65 6.3 19

fR/ME 60 9 60 -19 60 5 -19

“FHME 63.3 9.8  60.0 -3.8  62.5 5.8 -3.8

¥ @ R AARME, @ BT KT, @ VIL EERASRAKGE, @ Vos EALE0.5° 0

® RCS AR ¥ EH BN, © 60 dBz [RIFEWEE, @ VCS A B3R B i okl



R 1 HE AT RVPIEER KT 60 dBz, [RIFHTRINEHAE 9 km PALE, EEBEASK
B RFHMELE 60 kg/m’, FEARBFEELT-19~19 m/s Z [H. “ﬁb%ﬁxﬁumuwﬁlﬁl?&zf@
FRIFIER o
5.2 HBSMBSKEE (VIL)

FEVKE IR A, TEERREKE R VIL RN T (813 i AR UK B
Ri, YLPEUKELESE VIL A 7 =35~60 ke/m’ [X[8], FFHEAEKIE. VIL KA GREE
MDA EEARNFVKE RN — B VIL=60 kg/m’, # LR K BARIIUKE (BAA=5 cm) ;
VIL=35 kg/m’ ~<<45 kg/m’, IKEEER/N (HE<2cm) ; i VIL=45 kg/m’ ~<60 keg/m’,
KEEAEY (BT o [LIEKE VIL<35 keg/m’ (M0 JLF5A .

B 7 2022431 14 B 16 WIKEMIEBERSBSKEE VIL EEKHE
(a) 13:00 YEVHBZGR DK (b) 13:10 WHLAMZKE (o) 13:41 TG KE () 14:03 ZH-LAREIKE
(e) 14:49 ZHUETTHENKE V() 14:53 LRI ZIKE () 15:02 L EH Z0KE (b 15:21 ZHEMLBIKE
(i) 15:18 VLFEIFRIEMESUKE  (§) 15:28 ZHERIIZUKE (k) 16:00 BIRFHHIEIKE (1) 16:12 VLPHZEIHHEE £ 0KE
(m) 16:42 WL T HWIKE  (n) 18:22 WL IZMKE (o) 19:01 WiFE HEBWKE  (p) 20:00 JLIGH £ HILH

Figure 7 VIL echo characteristics of vertically integrated liquid water content in 16 hail cases on March 14, 2022
(a) 13:00 Hail in Xikou Town, Xiushui, Jiangxi Province (b) 13:10 Hail in Wumiao Township, Hubei Province
(c) 13:41 Hail in Anyi, Jiangxi Province (d) 14:03 Hail in Qidu Town, Anhui Province
(e) 14:49 Hail in Lantian Town, Anhui Province (f) 14:53 Hail in Xihu Township, Fuliang County, Jiangxi Province
(g) 15:02 Hail in Shanggan Township, Zhejiang Province (h) 15:21 Hail in Dushan Town, Anhui Province
(i) 15:18 Hail in Zhitan Township, Fuliang, Jiangxi (j) 15:28 Hail in Yaoshan Township, Anhui
(k) 16:00 Hail in Meixian Town, Hunan (1) 16:12 Hail in Jialu Township, Wuyuan, Jiangxi

(m) 16:42 Hail in Qiandao Lake, Zhejiang (n) 18:22 Hail in Yiwu, Zhejiang
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(o) 19:01 Hail in Fuli Town, Hunan (p) 20:00 Hail in Qingshan Town, Pingxiang, Jiangxi
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Figure 8 RCS Echo Characteristics of Vertical Profile Reflectance Factor for 16 Hailstorms on March 14, 2022
(a) 13:00 Hail in Xikou Town, Xiushui, Jiangxi (b) 13:10 Hail in Wumiao Township, Hubei (c) 13:41 Hail in Anyi,
Jiangxi (d) 14:03 Hail in Qidu Town, Anhui

(e) 14:49 Hail in Lantian Town, Anhui (f) 14:53 Hail in Xihu Township, Fuliang, Jiangxi (g) 15:02 Hail in Shanggan
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Township, Zhejiang (h) 15:21 Hail in Dushan Town, Anhui
(i) 15:18 Hail in Zhitan Township, Fuliang, Jiangxi (j) 15:28 Hail in Yaoshan Township, Anhui (k) 16:00 Hail in
Meixian Town, Hunan (1) 16:12 Hail in Jialu Township, Wuyuan, Jiangxi
(m) 16:42 Hail in Qiandao Lake, Zhejiang (n) 18:22 Hail in Yiwu, Zhejiang (o) 19:01 Hail in Fuli Town, Hunan (p)

20:00 Hail in Qingshan Town, Pingxiang, Jiangxi
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Figure 9 Characteristics of Double Multiple Wind Fields for 10 Hailstorms on March 14, 2022

(a) 13:10 Anging radar Hail in Wumiao Township, Hubei (b) 13:41 Nanchang radar Hail at the 0ld Observation Station
in Anyi, Jiangxi (c) 14:03 Mount Huangshan radar Hail in Qidu Town, Anhui (d) 14:49 Mount Huangshan Radar Hail
in Lantian Town, Anhui Province (e) 14:53 Jingdezhen Radar Hail in Xihu Township, Fuliang, Jiangxi Province

(f) 15:02 Jinhua Radar Hail in Shanggan Township, Zhejiang (g) 15:18 Jingdezhen Radar Hail in Fuliang Zhitan Township
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(h) 15:21 Jiujiang Radar Hail in Dushan Town, Anhui Province (i) 15:28 Mount Huangshan Radar Hail in Yaoshan Township,

Anhui (j) 16:00 Changsha Radar Hail in Meixian Town, Hunan
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