Open Journal of Natural Science H#R%}2%, 2023, 11(3), 361-366 Hans Xl
Published Online May 2023 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0jns.2023.113043

~

2021 AL PR K E L IERTEE

XA, & #, B &Y, £ 48
CKOCRRBUR, HHT KO
M TG, WL

Woks . 20234F3H 140 FHER: 20234F5H3H: &AAHM: 20234F511H

R

FANCEP/NCAR 1° x 1°F-43 BT 50RL- 5380 0 AT 255 80 55 1A B v Bk Xt DU YR VKB RS T B R A =PI A
TR E W AEAT T 007, BN REMABUSTIAR K. EREH, 2021EKXTIRKETE K
RARIEEEL, —RABIEINEE, WICONRIEEHIE; NRIKETESRYHILT 30°C UL EMEES
B, REBSI%MGE, HEBRARERS: WKRKIKETFECAPE 21000 J/kgbh |, K=32C. LI<-4T.

T (850~500) 226°C, WS212m/s, 0CR-20CERERH; WRAXNKES. BEAXSTHEKE.

FEHERIZXN RKEETREBE N HRKELERFE =260 dBz, BEIHEINE =10 km, 50 dBzE/H#
BEEAREHE-20CERE, BARERNBRARTMIKERBENEEFEIIER; VILFKX/NIKE
HRABHE BHIRER, R KHVILYKERRE & X 5H 14 Hid 2 A B 8 < je. BWER. TBSS. “V”

RGO, HZDR. {RKDPEHL BAK NI VK B AL .

K
WE, AP, TRE, BEHE

Comparative Analysis of Four Hail Events in
Changxing in 2021

Wentao Lu?, Qi Quan!, Wei Tao?*, Juan Lu?

1Changxing Meteorological Bureau, Changxing Zhejiang
’Huzhou Meteorological Bureau, Huzhou Zhejiang

Received: Mar. 14”’, 2023; accepted: May S'd, 2023; published: May llth, 2023

Abstract

Using NCEP/NCAR 1° x 1° reanalysis data and Huzhou and Hangzhou Doppler radar echo data, the
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synoptic mechanism and radar echo characteristics of the four hail events were analyzed, and the
similarities of the four processes were summarized and different points. The results show that one
of the four hail events in Changxing in 2021 was the post-cold vortex type, one was the subtropical
high edge type, and two were the subtropical high control type; the four hail events all had rela-
tively high temperatures above 30°C on the same day, indicating that the thermal under good con-
ditions, unstable stratification is easy to form; CAPE = 1000 J/kg or more in the four hail processes,
K= 32°C,LI < -4°C, T (850~500) = 26°C, WS =2 12 m/s, 0°C and -20°C layer heights are suitable; the
extremely large K index, the precipitable water in the whole layer of the atmosphere, and the ver-
tical wind shear have forecast significance for large hail; the radar reflectivity of the four hail
processes is = 60 dBz, and the echo top height is 2 10 km, the extended height of the 50 dBz echo
obviously exceeds the height of the -20°C layer. Overall, the reflectivity is still the most intuitive
and convenient indicator for hail forecasting; there is no clear relationship between the size of the
VIL and the diameter of the hailstone, and an extremely large VIL is meaningful for hail forecasting;
on May 14, there were obvious supercell and hail features such as mesocyclone, BWER, TBSS, V
notch, negative ZDR, and low KDP.
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UK A SRR R U R P AR BE R R R AR, B R AR A SEmiE N SRR SR N, 8
PEBETE AR A R SR R A1 R (KEFERIREMIE(GB/T 27957-2011)) , HAAE
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HARE[3]5: IMNLW[4]55): REZAR[S]FFEHE B st iR A0 AR ML 5 35 S 80k AT T 24t
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4 H30H.5H14H.7H15H.7H 16 HNYZaEAFUEREHIL 7 IKE, Hrb 5 H 14 HUKEERRKE
FLARIL 3 em, — DY IROKEL I FEAE KM S GO 7 s 5% b4 % W, . 4 3CF | NCEP/NCAR 1° % 1°
oIRGB 22 2 E TR R T R4 H 30 Hy 5 H 14 B &k set, 7 5 15 H. 7
H 16 HONEINEIEBERL, 5 PU IR UK R RS R AU B Ak [ ARHE AT T 507, g5 Yt
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23 AN AR — AN SRR ORI 285, I — AN AR TR AE NS BE N, IR ER I I 22 - RIS
WM FIPEE 2481, S0 PraE o HIL/NKES, SEFER 10 200 R(27.4 m/s), IEGS AR IR AE
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2021 4E 5 H 14 HFAF 15 B 30 70 2GR 154 2 AR AL ok e IF - bt 16 H 30 431
PR TE N B, PR R R s T it g Ak, B B4R B AR AL AR S RS AR R T ), —
Sl KO IH=A 2, LUK O REH#X I E AR 3 em PIRUKE, o 28 502 WA — 4
RELE, WREFIEERE 20 mm/h (REEI SRR K. SRS FLAR 17 B 50 /A8 K%, N KI5 4k 4k
K¥, 1EHIMNEHRIES .

2021 4F 7 H 15 HA A 12 W22 650 F1-725 50048 Sk A o b 3y, 13 155 20 43 S5 54443 00 gk 5578 2%
RIS AT 6 )5 A OB SRR I R IR, RIS ) P A Zh A 22, R SR [ PR AL D )
eI, KL L EE, W, KD RS HINKE . SOOI 7~8 AR, H
FROR AT IE AT BE R 12 2%(33.2 m/s), AR DL B X

2021 7 H 16 H 14 B 2235 /T 875G 54 SRR AR R, Bl S CE SR OUAS B A= BOBn Sk i b 7, 15
B 40 pFEIRKSEEHR, 16 BITERC— 2 A5 04 n) [BIJ af7 () b0 RO PE AR, 74, BRI, K26z, #l
SR, Hrpz HEVMNKE R 10 28K X(27.4 mi/s).

AR HGE 1), PGS FRIAEE SO NIRRT SRIAN SR, okt R 20 mm/Ze 45, ELRFERIN [A) 4 .
AR R ZONMREE A 10 B AL ERR, B RIKE R IAR: PUIRIKE A I [a]
A=, ZRHBERFE R, —RHBBERE, B B B .

Table 1. The actual situation of four hail events in Changxing in 2021
1. 2021 FRAMDRKELIZMFLR

VK B4 (mm) ] Y 58 (mm/h) KA KA TR
4830H 5 N 104% i L
5H14H 30 20 74 T
7H15H 5-10 20 124 o
7H16H 5-10 15 10 T4

3. BpEH S

MIRFIE ARSI S0, 2021 44 A 30 H 20 [ R I6A 7, 500, 700 hPa 45 N #4251
JE, FXCHPEILR; 850 hPa A HIZ AR H%, RIX NTTm K, SRS XEE . U RREARER T 34C,
RERRZESIHBT, F LETASREN, ERAREZEYS, MR ERIEE. BERERE W
K, B e R I B3 R AR T m#a, fema . X — IR IR S B B KR A

2021 4F 5 H 14 HEIRAGE S EE LA T 20°N, AT &S gl i r < a4, 08 B 700, 850 hPa
BRI AL RE R ILiA, KXSMBUNER . 14 B 500~850 hPa B NTHFEF X, FHIRX A FREX T, H
P AR S AR . FURIGEEN N RE R BRI S, MR RIREPGET R T 32CEL, R
JZ Rl G AR E B4 . 925 hPa TE BRI A AFR A, SRR AR A B R, 2 O R )
fill R RS XA — IR AT IR X R UK R

2021 4£ 7 A 15 HERIX AL T 588 Le4z il JiE M, 700~9250 hPa Jyfrd KH KA N, (H 2K E S
Tk E) 38°C, Fl sl N 1 A A TR R AR, BRI R — R EE i B vk i AR

2021 4E 7 A 16 HRRIEEHIR K IKELRE, KHAS 15 B, AEHKR.

ATDAE (2 2), TGS RETEARIA R SR WK RSB S, B SRATE 30°C L B, #)
MU, AHESE: AERERERER, HEATSRSS, —RUERARE, HFATSSEY.
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Table 2. Situation and actual situation of the four hail events in Changxing in 2021
® 2.2021 FRAMDRKEIEHBSIR

#4507 rhrRzh 4 1 R (C) O Hf AR E
4H30H iR e 1Y H 34.1 54%
5H14H Al a4 A & 31.7 100%
7HI15H Al e ) p 38.0 69%
7H16H IR il 7 34.5 75%

4. INEH SR

W R, AR TRRKE AR AR T 1) -30~—10°C 2 AR A AL RE: 2) REERE
PR, EH FHHE LA b 6 km /& BRI 2 8] KUK B 2R KR, TEREEHAE A 12 mvs )& T
UL BBRAE, AT 20 ns B TR AIER E 2 B AR 3) UKL AL 2 BT i) s BE o in SRR 1)
R 2) #RECK, M 3) AR REEN S EOE ), WRIKE 8 A LR 7]

MXTFA AL BE(CAPE). K fa#i 5 se 2511k A, U2 CAPE ¥7E 1000 J/kg BA b\ K ¥7E 32°C
PA b LI¥/NF-4°C. {H CAPE. K 5iRKREN, EZ= CAPE M K AR . Fele 7 A0 =ik
It #2 CAPE ##1d 2000 J/kg, 11 5 H i KIKEIIHE CAPE &1 A 1200 Jkg, KttH CAPE 1 K KTk
VKBS AR SLAEA R =T B A R B BAE . 7 H 9 R o 2 584N 2= H LR 51 1) CAPE KI5
KVE, 15 H 14 HRUWKELR K fe8uk 2T 38°C, 7EHH M RAFIH A

SRUKEL R AR A — @ EK, Rl RREMRE M. 5 A 14 HRKESEH TR
o, REEE AL, WBEE RS HKEAPW)AT LA, 4Kk APW B EH R, A8 7 55 mm. 1M
NKELIEFE AT ZEK S APW, 5 APW R 2372 A KUKEL . Tt BH i (1) 8 J2 KU mT K B0 R VKL
PR

B I A LX) AR (W S) A& 4E R K B (] 5 28 P 5 B AH SRR SR R 3R 2 — . DY IROK AL I 7R 3 BLX
DI )E T dEss s, 5 A 14 HRUKEE R B XY R, X3 18 m/s. I H R YL CAPE % 11K
B R A AT BEAFAE HLAME G R

EHM 0CK-20C)EmERATAKERIVBESMN . 4 A 30 HKELFE 0°C %—20°C 2 &8 HEAL,
X PLZAE ARG FRAE AR IR S AR L R B~ £ /MK E IR IR . 5 H 14 HRIKELFE 0°C &—20C )2
FFEAEL 7 ARG RIS R . T3 3 A& T ERIR AL S FE(DBZ), IRIETTRT7], BERKIR
FE R E(WBZYE T TERRE R, ST IEMAEIE 0CIEmEA T 2.7~4.2 km [X[A], FEARTFE CHRC
F 0°C K—20°C /238 H. = 1 A8 45[ 8]

Table 3. The physical parameters of the four hail events in Changxing in 2021
 3.2021 FRAEMDRAEIIERVBEESH

A RAIAE  KIREC $ATHER T (850~500) #Z KR MEMDIE O0CEEE —20CEEE

(J/kg) (C) (C) (C) FeKEmm)  (mw/s) (km) (km)
4H30H 1000 32 —4 32 25 15 3.3 6.1
5H14H 1200 38 —4 26 55 18 4.5 7.5
7HI15H 2700 36 -8 28 53 12 4.8 7.9
7H16H 2100 36 -8 30 50 15 4.6 8.1
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5. BIEEDRAFHE S

Wz 4 iR, UKERCTFRSER, B R PUIRVKE SRR [R5 K IR A S %3 7E 60 dBz LA
F, WUGEFELE 65 dBz LA L. 7 B 16 HUKE IS HE 65 dBz VA LB GRS, RRELmbiafE; 5 A 14 H K
B HE 65 dBz DA R EREIEEIR, RIS N RFEE[A]IA 30 min.

e AR S B /K B (VIL) AT DU BERR R JE58ESS, DYk I fEHBR 4 H 30 Hid #24h VIL ¥I7E 45
kg/m?> VL E. Hrp 7 A 15 HUKEFEK DB VIL #85id 70 kg/m?, {H02 B VIL 12 45 kg/m®, {HFiH
UKE KNI R ZER . B L EAE v A RIKE SRR VIL fAERE, 3 VIL FXOMNIKE EE
B KR,

Table 4. Radar echo characteristics of four hail events in Changxing in 2021

R 4. 2021 FARAIDRIKE L 2 E A LUK FHE

Bﬁﬁ%iﬁ% mﬁﬁﬁ?ﬁ?ﬁ%}éﬁkg 3 T 5 (k) 50 deEélt)i;Ij)EPE e
4530H 60 30 11 9
5H14H 65 70 16 13
THI15H 60 70 15 >6 km
TH16H 65 45 12 >6 km

KE =M LT, Wl T m AR . TYROKE 2 R T 3 7E 10 km DAL, R
RS, 50 dBz [RIJ 8 Y B R -20°CE m AR = K EEE K& (7 B ik
T RN T IS BE BT, A AR AN I R )

H X 5 H 14 HORUKE LR I 0 B A 3 i HLFR AR [RIBRAE . 16 I 33 40 4E 15740 A Ab I I 21 v <)
BECILE 1(a)), 16 B 48 3£ 0.5 A7 (1 H AT 555 [ 5% X (BWER)FIAEPIR I (WL 1] 1(b)), X i 4 Fpk
() UARVRRAE 16 B 48 43 FF UG A 4L 22 /N I OUN 21 = AR EH (TBSS) (WL 1(c))F1 V7 8SEk (L 1(d)),
FUBH AR EG RIKE, V7 BIE O 7E A REMR K i R r AR T DU )

Iy BTl B IE R Y — 242 5, M ZDR "] LU H 16 I 48 4 0.5°A1 1.5 {547 E 21 ZDR /M T
0 dB X3, R RKIKELEBH LR RIALE, 75 RUKE XM M2 ZDR KAHX, FEH1Z XA KW
o FIN R KDP B F, VKR X300 B2 KDP 870y, /NT 1°/km, KRS X306 B2 KDP 30K, KT 3°/km.

BT R AR IR B B AT o G vt 2 B R AR s A e 2 KUBR 22, 2 B i 1 25 L 30° [9]
5 H 14 HRUKE SRR 17 5] S0 A4 M, 5 500 hPa S 30°, 5 850 hPa <ii kM 45°, HIEAK
WIE . A SN B

Base Velocity Base Reflectivity
Range: 230km 2\ N Range: 230km

Resolution: 0.12km N \ &l Resolution: 0.12km
Date: 2021.05.14 - 5 % Date: 2021.05.14
Time: 08:33 { Time: 08:48

RDA: LinAn_Z9040 : 2 3 RDA: LinAn_Z9040
Task: VCP27D S Task: VCP27D

Elev: 1.52deg = Kt Elev: 0.51deg

Max: 20.5m/s LS ; B Max: 67.5dBZ

Min: -20.5m/s d
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Base Reflectivity
Range: 230km
Resolution: 0.12km
Date: 2021.05.14
Time: 09:02

RDA: LinAn_Z9040
Task: VCP27D

Elev: 1.52deg

Max: 64.5dBZ

© | @

Figure 1. (a) Radar reflectivity factor on 0.5° elevation at 16:33; (b) Radar reflectivity factor on 0.5° elevation at 16:48; (c)
Composited reflectivity factors at 16:48; (d) Radar reflectivity factor on 1.5° elevation at 17:02

1. (a) 16:33 1.5°MMABEELERE; (b) 16:48 0.5°(MARSEETF; (c) 1648 AARHER; (d) 17:02 1.5 A RS EEF
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HFEMRIHIELT 30°CUL B, RABTIZML, ST EE5 .

2) MRIKE L FE CAPE > 1000 J/kg LA L, K>32C. LI<—4C. T (850~500)>26C, WS> 12 m/s,
0°CK—20CIEmEEE: Mim KM K 848, BERBKE. BTERY)IEXN RIKEA TR E X, 1
CAPE H1 K FEUKEL TR 77 18 B8 FH S AEAN (7] 22715 15 B A (R R BRI

3) VURIKE LR S % > 60 dBz, [H13 T5 % > 10 km, 50 dBz [1] 35 0 Ji v B B i —20°C E H B
SR SO ZRARK IR TR UK L i BB (B I 4845 VIL BIR/NAIDKE BAR B B OC &, il K
[f) VIL XK ETiRA =X 5 A 14 HidBEAHE €. BWER, TBSS. “V” #Ek[1, 41 ZDR. &
KDP %588 4% AR FI UK B RFAE -
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