iy 5”5

1% 455 M =9 % Vol.51 No. 5
2545 H METEOROLOGICAL MONTHLY May 2025

AR SCHF PR IE, S E W, %2025, T BN 35 1 X — YRRy M4 R VKRS ) 8 R W4 AE [T ] K 4,51 (5) :595-606. Yu W M, Chen

Y Y.Ma G T.,et al, 2025. Radar observation characteristics of a local outsize hail in Liupan Mountains, Ningxia[ J]. Meteor

Mon,51(5) :595-606 (in Chinese).

TEARZ IR —XEHEF Kk E R E LW EFE

I ORBES BEA AEE B K Eak
I EALRRRHERLAZKREENTL G NREEEE LR E.48 )| 750002
2 THARBERRKE K E®E RN 750002
3THEAZ G4 750002
4 FHEERTALR,ER 756000
S5THEPIWTALZA.F I 755000

]’ OFE: ETEFCEBE W RAE R X P B R 50 78k 45 & ERAS B 58 8 S DR WML
WL 4 Z2 5 kL X 2021 4F 7 H 12 BT E N &L X — R MR R DKL (CELAR =5 em) 9 8 DX 7 38 W0 DU 4R i 647 43 #r . 45 2R
LU, 2 B R R A I R R IE B0 8 2 R T B YRR R VKR B, 7S X T P R A A 2k v RO e AR b I 3 2
o R R G E Ak l*?%%,uﬂﬁj‘ﬂzﬂ;ﬂm/ﬁﬁzfjjﬁmo KUK I, C il B 38 S i 6 B 7 (2) =65 dBz, = it
SHEET (TBSS) K =20 km 3 B R B A K & & (VIL) =40 kg » m 3 X BUR 3R AR Z AT SO 38 F (Zu) w8 X 9 A ¢
%%LLKO 8. HEZE Zu rs:maL%Zéﬁfiﬁi%l%(zm>$ﬂi§%1§i‘§$ﬁ$§%(f<m,>j3ﬁi{ﬁ‘cc<o.80 R UK b B, C
WELEF Ik 2270 dBz, TBSS K J#=>30 km,VIL=50 kg « m 2 X W B K KZE Zu E{EH X ) CC<0. 6,CC<0. 5 B KIS B0
“AS A B TR A P R UK I A X A B . A S [ X Y Zor A AT CC R AT 45 7R 8 S A = 2 R TR
DL Zy T XU AR 25 5 485 A8 o AS TR RS ok S B4 R 310 150 1A AR I i 38 R 3 X

KR« 4R UK T IR LI AT B A, U 4R S i S L

hE5SES: P158.P446 N ERERE: A DOI: 10.7519/j. issn. 1000-0526. 2024. 122703

Radar Observation Characteristics of a LLocal Outsize Hail

in Liupan Mountains, Ningxia

YU Wenmei'** CHEN Yuying"?® MA Guotao"** NIU Jianjun'**
YANG Yuan'?® LI Xiangdong"**

1 Key Laboratory for Meteorological Disaster Monitoring and Early Warning and Risk Management of
Characteristic Agriculture in Arid Regions, CMA, Yinchuan 750002

2 Ningxia Key Laboratory for Meteorological Disaster Prevention and Mitigation, Yinchuan 750002

3 Ningxia Meteorological Observatory, Yinchuan 750002

4 Guyuan Meteorological Office of Ningxia, Guyuan 756000

5 Zhongwei Meteorological Office of Ningxia, Zhongwei 755000

Abstract: Based on the observation data by Guyuan C-band Doppler weather radar and X-band dual polari-

zation radar, combined with ERA5 hourly reanalysis data, Himawari-8 satellite images and conventional
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observation data, we analyze the causes and radar observation characteristics of a local outsize hail (diame-
ter == 5 cm) which occurred in Liupan Moutains of Ningxia on 12 July 2021. The results show that the su-
percell storm formed by the merger and development of multicell storm led to the occurrence of outsize
hail. The mesoscale surface convergence line, mesoscale cyclone and local circulation in Liupan Moutains
were the main triggering and enhancing systems of mesoscale convective system (MCS), and also affected
the moving direction of MCS. When the large hail occurred, the C-band radar reflectivity factor (Z) =
65 dBz, three-body scatter spike (TBSS) length == 20 km, and vertically integrated liquid water content
(VIL) = 40 kg * m™%. The correlation coefficient (CC) in the high-value zone of the low layer horizontal
reflectivity (Zy) of X-band radar was less than 0. 8, and the differential reflectivity (Zpg) and specific dif-
ferential phase (Kpp) of the mid- and high-layers Zy; high-value zone were negative with CC<C 0. 8. When
the outsize hail occurred, Z = 70 dBz, TBSS length == 30 km and VIL = 50 kg * m ? for the C-band
radar. CC in the low layer Zy high-value zone of the X-band radar was less than 0. 6, and the “hole”
formed in the area with CC<C 0. 5, was useful to identify the area and altitude of outsize hail in the air. Zpy
columns and CC rings near the bounded weak echo zone could indicate the position of strong updrafts in the
middle and upper layers of supercell storm. So, Z; and dual polarization parameter characteristics have
good indicative significance for the identification and warning of hails in different sizes.

Key words: outsize hail, radar observation characteristic, supercell, dual polarization parameter, Liupan

Mountains
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Table 1 The situation of observed hail in Guyuan, Ningxia on 12 July 2021
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Fig. 1 (a) Vertical wind shear (unit: m * s=') of 850—500 hPa and
(b) T-Inp of Kongtong Station at 08:00 BT 12 July 2021
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Fig. 2 Surface wind field (barb) at (a) 13:00 BT, (b) 14.00 BT, (¢) 14.20 BT,
(d) 14:55 BT, (e) 15:25 BT, (f) 15:50 BT overlaid with radar composite
reflectivity factor (colored) of Guyuan C-Band Radar at (a) 13:02 BT,

(b) 14:12 BT, (c) 14:29 BT, (d) 15:10 BT, (e) 15:39 BT, (D) 15.57 BT 12 July 2021
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35.5°N at 16:00 BT 12 July 2021
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Fig. 4 The TBB (colored) evolution of Himawari-8 on 12 July 2021
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Fig.5 (a—e) Composite reflectivity factor, (f) 0.5° elevation and (g) 4. 3° elevation

radial velocity of Guyuan C-Band Radar on 12 July 2021
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Fig. 6

(a—c) 6.0° elevation reflectivity factor and (d—1f) cross-section of reflectivity

factor along the white lines in Fig. 6a—6c, and (g) evolution of windstorm

parameters of Guyuan C-Band Radar on 12 July 2021
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Table 2 Statistics of VIL and TBSS of hail in Guyuan, Ningxia on 12 July 2021
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