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Abstract: Based on the observation data of Guyuan C-band Doppler weather radar and X-band
dual polarization radar, combined with ERAS hourly reanalysis, Himawari-8 satellite, automatic
weather station and conventional observation data, the causation and radar observation
characteristics of a local outsize hail (diameter = 5 cm) event which occurred in Liupan Moutains
area of Ningxia on 12 July 2021 is analyzed. The results show that: The supercell storm formed by
the merger and development of multicell storm caused the occurrence of outsize hail. The
mesoscale ground convergence line, mesoscale cyclone and local circulation in Liupan Moutains
area were the main triggering and enhancing systems of mesoscale convective systems (MCS),
and also affected the movement direction of MCS. When the large hail occured, the C-band radar
reflectivity factor (Z) = 65 dBz, three-body scatter spike (TBSS) length = 20 km, vertically
integrated liquid water content (VIL) = 40 kg'm™. The cross-correlation coefficient (CC) in the
high-value area of the low layer horizontal reflectivity (Zy) of X-band radar was less than 0.8, and
the differential reflectivity (Zpr) and specific differential phase (Kpp) of the mid to high layer Zy
high-value area were negative and CC << 0.8. When the outsize hail occured, Z = 70 dBz, TBSS
length = 30 km, VIL = 50 kg'm™ for the C-band radar. CC in the low layer Zy high-value area
of the X-band radar was less than 0.6 and the "hole" formed in the area with CC << 0.5 helped to
identify the area and altitude of outsize hail in the air. Zpg 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. Z and dual polarization parameter characteristics had good indicative significance for
the identification and warning of different sizes hail.

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

parameter, Liupan Mountains
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AT E R E RN, &S m e R L bk, LA R,
B, BTEKETOX s, 2012). PRI, AfLX 2 Udh/h ks (Hg<2

) AT, KIKE 2 em<HA<S5 cm) HEDIL, FRIKE (HE=5 om) HEF L
(B, 2023). IKERAHNRERGHIY, BG4Eausm. R, R, 80K
VSRS i, R KRS P TR T — B2 R A TIARl 55 P (3 A

AR, VF2ARFHE KRR R TR RILHIE T (FhRFA%E, 2006; 74,
2017; X|—¥i%E, 2011; FEREAEEN, 2016; B HRGE, 2017) (IR, XHKEMFIE
[FIEAFAEREAT 7 — @M 7. HMRARTFIE L, KKEI=E SRR E R EE
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Ky IRGFF TR, AR AR R LR R, KUK R AR B AT RE M N B KUK R B AR K
(Witt et al, 1998); M4, IKERKARTHEERPMAKERE (VIL) AU RTIENRER,
HHIKE RS VIL KN = AR B K AT (TBSS) K 5 IEAH ¢ (Edwards and
Thompson, 1998; 75 4%, 2008; PREEHAF, 2022).

MECE IR STEIE, SRR TR A 8 KPR B A7 [ R IR G, T 3REUK &
YIRAEZS . AR, ) HEA S 2 MRS (kIFESE, 2018), HPHZEF X
BIRNT (Zpr) HEWTKEIR 404 (Seliga and Bringi, 1976), ZE/MEREIEER (Kpp)
fii 0 P& W 5% F¥  (Sachidananda and Zrni¢, 1987), #5< &% (CC) HIHIR & /KEEYIH S
(Balakrishnan and Zri¢, 1990). fEFRE, XK TEIA S B TAE IS — 2 R .
AFETRER KA (2021) AFETEE (20215 2022) KA (2023). WAL (20200 Al
AR (20210 FHXUmR T IS BT ORI, VKB X BA K RO R T (Z) Ry Zopr /DS
CC /NYHRFHE: Zpr FEAHELIEE, JCHRUKE BA — @ 5EaT 8. X THRORIKE, TR
St 0 B IIER) S ) B AR 22 2 SR BRI S B I — 2w R LR, 40 Zpr NHUE . CC £
H 2020 4F 7 Hilg, THEEEEIFEERE X EBEIURIREIE, B TFRAEHN A, ERE
FELI TUAR MY 5% (0 B A BEAT VRN R 20 BT S 4, DRI RR T 90 FL AR AIE B E SO0 I R IR
fiE, AT E— 25 T 5 T 1 R U i Tl P i

RATEIEMFE BN, 1R R ARV Bl 4 RAERIINE B, IR i i
SRS M E N T H . #ER R PEEL-8 (LUFER “H8”) HAT w25 0 HE R I ¢
M, BERETE 10 min P58 AR, LLAMEIE S (B4 HERTTIA 2 km, B H AT 92 R A R
FYERRI R A, DR UK E I TR dE i % (FF85F, 2018).

AR BRI, Bk, PRFZIEMM TR, X 2021 4 7 4 12 HTFEA#ILX
Jey RS UKL R ) e PRI AN B S8 S IMARFAE HEAT 2047, LI R T 7 B UK 8 TR 1908 e ) 92
PR
1 YORAIR S S,

1.1 &8

AR BORVEAE . (1) B B TR ot (ECMWE) S 43 11 2% 8] 43 3% 2
0.25°x0.25° [A]R% 1 h [¥] ERAS Fiorrekls (2) H8 H ik PR /MEEEE (hopKN
104 pm), HEFZ340884 2 km- (10 min)';s (3D HFA G5 Bt T R 15 0TI FIHE 2% %8
Bl (4 FEAGS B ORMIZE 5 ming 10 min A1 1 h 9 ESIS RN EEE R, (5) [
J5Z 6 min C Y% B H A FORMALZ 5 min X % BOSUwR T 1L BOkE,  Forh C i B I8 AL T [E J5i i
BN RIS Bl B GRS 2853 m), HRMIVEFE 150 km, X U B R # ik AT [ 5T
BE GRREEN 1758 m), FRITEFE 120 km.

SCH T N R AR R
12 REEAR



99 2021 4 7 H 12 B A, fESIGAIREI T, 5 E R 1TH 2 s s R e,

100 TE[ PSR BT R b & I K R N S A AR, R R KUK . R 1 s, 12 H
101 14:30 JFEM X FFMBE B KEREN 1.5 cm FIUKE; 25 AREATNE L RN H 3,

102 15:10 WIHEIFAEFEE, 15:35—16:10 HIUKUKE, Hrh 15:50—16:10 FYE i in Y EAHT
103 REZHMIERLN S em FIRFRIKE, FHAATRRGEN 24 ms™ 1IFH R KA.

104 Fz 120215 78 2 BTERERKESR
105 Table 1 Hail situation in Guyuan, Ningxia on 12 July 2021
FEAG T IR KA KB B Z/lcm BRUKEERem VKRR [A)/min
14:30 JE M DX 4 0.5~15 15 18
15:10 RIREHILS 1.0~15 15 10
15:35 RIREA KL BIMRE 1.0~35 35 15
15:50 BREREE, FIRk2 1.5~5.0 5.0 10
16:00 BREFR 2 1.5~5.0 5.0 10

106 2 fil R BEXTAR A3 25 A

107 2.1 ARERSEMAKEFH

108 12 H 08:00, 500 hPa T & /N fif th X A7 T Hedb i fF A v b <, A T-6°Cilt EE g
109 1, K2 700 hPa Jyfmdb/x, AbFEEE S (EBK), B LA FRIARE 2L, AR T
110 Hfibk.

111 08:00 H il #R7 Bon (B 1b), XA &bLae (CAPE). W IRfEE (SD Mifmfy
112 FFETHER (BLD 23109163 1kg. -0.28°C. -0.9°C, 700 hPa 5 500 hPa i %y 19.4 °C,
113 HA—EMHIATEE. 700 hPa LT XBE S B, AW, 700~300 hPa X & ¥
114 ¥, GAFR, BrKABESKENARE. T Z2HBRENTRE, 7R TAfREk
115 BEMIEARRR. EZTNE 600 hPa HEGIEE HIRRIAE] T T4 RAGGE, 2410 T
116 ZURSIGER, WRZEWEKE, SreAsasii. RAWIER: 14:00 MR (31.0C). #& e
117 IR (14.0 C) BHTITIE (EW&), CAPE. BLI 2053 KZE 1719 J'kg'. 3.9 'C, #HHIBE
118 FHHUHIRE T, KAZEARE W B, thoh, TFEIKER A X KREHSHEE N
119 50%~80% (U 2.2 95/ 3), AR TXHRKKEAKE.

120 MRS, JEEM 0 CHI-20 CIE M BEX KUK B AR KR EE (FhARIASE, 2014).
121 08:00, 0 C. —20 CHIEER 0 CEEEES )y 4.8, 79 M 4.5 km, =EEH, ®3K0 CZ
122 PEHIZ) 2.6 km, XX RIKERHIEAR (Miller, 1972). [FIEF, 850~500 hPa I F K1)
123 Ak, N 22mes” (B 1), AFT REEASULAR =L
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Fig.1 (a) The vertical wind shear of 850—500 hPaand (b) 7-1np of Kongtong Station at 08:00 BT 12 July
2021

2.2 HRFIR L TR RALE

WHFLR R 3T T . B E AT T BRI R RIS (K8 R, T Rl R
AR R, SRR A AR AR A W R (PINRALA SR, 2006 XI—Hi%E, 2011;
FIEAE, 2008; RSetESE, 2018). LUK M N Al DX AR AR GoA R AR
SET AL PRI AR P AR
221 #mt RGeS FA

12 H 13:00—14:20 PO SR JEM X R B I A AE v R A4 (K] 2a~
2¢), HITIEHLEEE] 600 hPa NF4i#, (KZEKERARE, WELMITHIG TR
hnig ETE, iR TR (B 2b) . 14:15—15:15 WX ER F R 7 R sk e, R E
CNT FRUERA A A I NG (B 2c~2d). 15:25—16:00 I R HBACH (M A7 7E TR RS,
e (B 2e~20), HARARR. (i RXHE TR 234 8 mes™y 6 mes™: HARIXH AR IFA
—H MR S, Tt BT AR YT, R KR ] R R R A X
&, JFREFURE (B 2e~20), EREIFEAIKENF~E. HibEH, Hib RERE RGx0
SR R R VL KR E T AT EEAE A, X5 Bl (2017) WU R — .
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B 2202147 H 12 H (a) 13:00. (b) 14:00. (c¢) 14:20. (d) 14:55. (e) 15:25F1 () 15:50 HuTi X%
(AL ms™) K (a) 13:02. (b) 14:12. (¢) 14:29. (d) 15:10. (e) 15:39. () 15:57 &l Jf C B
BHA R RE T (A
Fig.2 The surface wind field (vector) 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 by radar composite reflectivity factor of Guyuan C-band Radar (colored) at
(a) 13:02 BT, (b) 14:12BT, (c) 14:29 BT, (d) 15:10 BT, (e) 15:39 BT, (f) 15:57 BT 12 July 2021

222 RIILR

FERUKERATT (KRG FRAER (K 3) BIRE T Z 2] 600 hPa L 7L
IR . RHLIR R BT SO FASBIL AR M (106.25°E~106.5°E), N YL AE 7S 4 1L v
(105.75°E~106°E), Ff KUK KAEER B BT thah, KR OKE K A Ui 28 il
(106.75°E~107°E) fEAEEGR) FUTAA (B 3D, AR TGk L m R B R &, TR
I A B _ETHE B TR KRR AR, X ATREZ 15:00—16:00 XA E G IF K
JEIE AR IR — EL A 2R B U7 [ A T o o) VU F 3T 8 5 — N R . Bk, R AR AR F)
TG KR, I EXHR) 7 A — R ER.
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161 Fig.3 Cross-section of u-100w and relative humidity (colored) along 35.5°N at 16:00 BT12 July 2021

162 3 TR IEMMEFAE 5B

163 3.1 DE=EYFE

164 MELLAN = BEAR (B 4) AT, 14:00 5T A M1 M2 M3 34y RO &
165 4t (MCS) Ak (B 4a). MCS [AZRFEE 77 n # sl id e iolid R g, 14:20—14:50 = T
166 (TBB) AC4ERFIE 245 K (& 4b~4c), &R T FIMXIFIEEIKIIKE . 14:50—15:50 M1,
167 M2, M3 &I B HREE MCS (M) FFarFUKfE (B 4c~4e), HIA] M [ FAFGHr, TBB
168  FF—PREMK, 15:10 5235 K, 15:40 TBB F&% 227 K, MHRIEHILRKUKE . 15:50—16:10
169 M ¥ ARmEHE), HERGHMAEA “v” 2, TBB % 222 K (K de~40), RIFFEH
170 HIUFRKE, HIKEHIEA “V7 Bk, FHik, vy RE MCS CAERAIFFRIT B IR
171 MCS RHKIKE RSB AS; TBB M{KKE Ok, TBB<245 K i, HBLIK
172 A, XSiRALE (2004) WFFREERAAMEL, B TBB<227 K. TBB<<222 K i, 437l Bl KuK
173 BRFERIKE; KIKEHIERE ERTA “Vv” Bk,
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B4 202147 H 12 H H8 TBB i (JHE)
Fig.4 The TBB (colored) evolution of H8 on 12 July 2021

3.2 CIRERERIEMMAFIE
321 BBRAEFEADERE

B IE BIBHEAE KA, 14:47—15:04 IR “ N7 FROMIHSE G &ML Cl. C2. C3.
C4 ARSI RE (B 2¢, 2d, 5a, 5b), 14:53—15:51 LKA R EE
B AR AT A ISR O TR €5 (B Sb~5d), TR Sk v 5 R b T RO R
e# s (B 2e~20), RIRE KEFRFIRE I IKER, R ET (2 4 67 dBz
( 6g)o M THuEH R mHIFARAMEN, C5 AR, 15:57 Zi5 70 dBz (& 6g).
15:51 A1 15:57 0.5°f04f b (BB, F “V”7 BRSO HI, HAEEE 6.0°MH (B 6c).
2.4 (EmS) HILE RFIEIPX (BWER). 16:14 WIFA T REEN, FBFELSHR. 70h
HEY L, 15:04 C2 HRZC S MBI KRN 6 ms” h RERE (B 5D
15:45 BEFEIAZ) 41 km, B C2 5HABEAAS I C5, 43040 rb RUBEI0 e e e ok B2 14 K
£ 135 ms" (EWE), YA C5 PEFE PR (FI/hmE, 2006). 15:51—16:14,
0.5°~6.0°MM A (B 5g) 45 S HEA7AE, BABEHIRERAS] 15 ms™, H 0.5°~6.0°1
Fi AU ) ZR AL TT T R, BEE T AU R R VKB BRI R, VR IR KUK . it
B, ZNREARE IR R AR, R BB s e i Ui, AU TR
FAINSRAERE T X R IR R, R KUKE TS AR A T — SRR B k4t
KIKELH I Z=65 dBz, R KUK HILRT Z=70 dBz.



196
197

198
199
200
201
202
203
204

205
206

207
208
209
210
211
212
213

214

E: A ORECRTR AN E, C1~C5 ARAgS .

Bl5 202147 H 12 HEJR C B FIE (a~d) AERFEHTF, (D 0.5MMA. (g 43 MARIHEE
Fig.5 (a—d) Composite reflectivity factor, (f) 0.5° elevation and (g) 4.3° elevation radial velocity of
Guyuan C-band Radar on 12 July 2021

322 EREME T

SRR EE R E (B 6d~6f) Eox, BFiEXGREEEMNGE, 1551 721
BWER Fl[aIJ 2 ELEMIEK, 50 dBz. 55 dBz MEREEWET S, H 14:29 1) 8 km. 6.6
km FHEE 15:51 £ 10.7 km. 9.7 km, 3o 15:39 Al 15:51 55 dBz i@ B # s T-20 C &
B, X0 KUKE R r HH) (Wittetal, 1998),

MAFBESHIEALKE (K 6g), 14:00 I X B AR fAMR S (B 2b) sk R,
14:29 KNI EOR R SR . PR TS B . Rl T K% 66 dBz. 6.7 km. 11.5 km,
ee 0 P TS 5 PS8 R [ U8 T v A1, B K [ B S B A 3 — MR S U BB B AIK . BB 2
VR RAR G IR R, FRRAAE Y R AR, B B K [R]85 FEE R B A To 0 vy B2 4
A FTRRAR, AR EIR T e R N AN B o RIS T BGEE R AA 5, 15:57 =F /i3 K&
70 dBz. 11.1 km. 16.8 km, ZJE#A T NFE, Hor T & B N s 5. Hikrl i,
Ree 5 e A T it PS8 R B T8 v B8 T e, [ Bk T vy e 2 1 K B e e A XL (1 R Je
SR EAEHE .
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B 62021 4E 7 J 12 HEJR CBBGRIA (a~c) 6.0°M0RETEE T (d~0 KEEFETH B (a~c)
FILR IR BRI, (o) MRS HusAL
Fig.6 (a-c) 6.0° elevation reflectivity factor and (d-f) cross-section of reflectivity factor along the white line
in Fig.6a — 6¢ , (g) evolution of hailstorms parameters of Guyuan C-band Radar on 12 July 2021
323 & H RARRENKESEF ZARBAHFIE
B/ (2006) BFFCHRH, FREiml VIL ol fg SHGCRRRES X — BIGSEg
Wi, AT R A RUKERINE. 456 KES. VIL Il TBSS ARk E (R 1, £
2), FEMXIFWE., BRERA S . BRFEEFKERRMITE, RIFEEENFEEMTR 2
R KUKEEARD BN 1.5. 1.50 3.5, 5.0 cm, AR TBSS e KK A4 18.1. 16.64
21.2, 38.2 km, HAGHIEN)Z, JEHEHE FEEH &R FRIK; YRR K VIL 20508 37, 39,
46. 54 kg'm?, PEERT VIL 23 5I8KI9 14, 6. 8. 17 kg'm™, MIFAEIAE 5 VIL B 2K,
HAaRMrbEE VILPARK. HtbE S, BERHEHEMN VIL BRIERE, BFEEKE
FOPH RS R VIL iR, (HHEIGEA LFEER: KIKE S5 KE =20 km 1) TBSS H

10



231 =40 kg'm™” ) VIL B EHFHIX KR, FRKIKE S KE =30 km () TBSS FI=50 kg'm™ [
232 VIL SHXREY].

233 % 22021 % 7B 12 BTEER VIL 1 TBSS %1t

234 Table 2 VIL and TBSS statistics in Guyuan, Ningxia on 12 July 2021
I [ Hh s VIL/ (kgm?) TBSS f KK g /km TBSS BRI

TEAT S/

14:24 JECIH DX I 23 7.2 43
14:29 JEH X I3 37 145 43
14:35 JECIH DX T 29 18.1 15
14:41 JEH X I3 21 13.8 15
14:47 JECH DX 12 7.0 15
15:04 TIFEEIES 30 145 43
15:10 HIRE RIS 36 16.3 24
15:16 TIFEEIES 39 16.6 24
15:22 HIRE RIS 29 134 15
15:27 FIRE A K 33 - —
15:33 IR B A K 41 - —
15:39 FIRE K. R 46 21.2 6.0
15:45 EREAT KL E R 34 - —
15:51 EIRBREEE R 2 51 26.7 6.0
15:57 TR ERERE, R 2 54 38.2 6.0
16:02 BEER S 54 33.0 6.0
16:08 HIFEENR S 44 26.8 43

235 gk =7 FORITEROER SR AR E TBSS,

236 3.3 XORERURIRE IEVUM4HE

237 HBTFAUERDACE R RIAT (Z) SATKEHORM, RAIEH Ze. 25 RITEAT

238 (Zpp) FIMISRZREL (CC), AT S A HER IR 1 UK 78 X6 Bk b A B % SLAR SRR AE
239 (Picca and Ryzhkov, 2012). FTHUIER 15:54 ARAPAFXURIRS EM 15:49 XRIES &
240 HITHA I UCRE R VKB REAT 204

241 2 0.5°M A L, 1. 240 Zy B KMH R 50 dBz (W 7d), #idth 0.8 km A 4. [A13
242 HYPENRER, NGO Zog AHERAERX (E 70), HAFE—A CC BE KX,
243 AKA 0.55 (B 72), XA[RERH TRENR X K3 LA SRS NET NS, RENR
244 XPHUTKE & BTG IR EE S HEME IR TR, ERRARIX T CC {453 R,
245  JEfL CC & (Ryzhkov et al, 2005). [k, @i iHABIMKE CC 20T LUAIBH AR RIX,
246  HRITFHD TIREEANERIIASE . 1S Zy SR CC BK (B 7a), 4 0.70~0.92,
247  ENMEREMBEER (Kpp) N-0.6~2.0 ©km™ ([ 7b), 1M Zpg B, N 1.6~4.0 dB (& 7c),
248 FRUPULAL O] REAEAT RY I AR 58 AL T 7E AN — B KRR KUK E . 2 &by Zy X R
249  CC 9 0.90~0.98 (& 7a), Kpply0.2~3.0°km" (& 7b), Zpx N 1.5~4.0dB (& 7c), H
250  FoKEIECHRREN R A AK TR, H X B W R U R, Bk N K th ]
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274
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276

FEA R Zpr AIERT Kpp (Ryzhkov and Zrnic, 2019). [k, BEANATRER WH. KW
B R IR N UK ARALE

HE 2400, 4 A PEREIFE CCAMEX (Bl 7e), [FIFE 15:49 4.3 A
WK CCAMEX (] 8d), HHIZ/E BWER 4MH (& 8a, 8d), HFEZEfT BWER AL
#B, WL CC RMEXFRIE CC & (Kumjian and Ryzhkov, 2008; Snyder et al,
2013). 58 EFSTRHBARRLF . VKR P2 MAHS R B m S, A F AR R
TER N HEBEM AR E R, 3 CC REEAL, MMM CC 3, CC A VER R
e R IRGEAE AR A, R R AR B E E R R E (Kumjian and Ryzhkov,
2008).. Rk, CC ¥l THang ik Zom EFRALE. 3 4. 4 4 Zy Koy 53
dBz (& 7h), B2 3.1~3.3 km (541 08:00 HIMHE 0 CJZm B RBAHS, & e
BROCIERE). 34 Zy KEX I Zpr N 0.2~4.0 dB (& 7g), CC Ml Kpp 43514 0.7~
0.9 (F 7e)v ~1.0~3.0 >km™ (E 70, BEHAAA KBEERKIKE . MKE W HES
4 b Zy KIEIXX R Zpr Kpp 28 5918-0.2~1.0 dB (& 7g)s -1.0~0.0 >km™ (}& 70),
CC FEN 0.50~0.93, CC<<0.5 KX 7 ok{E (& 7ed), JEM CC “ZiR”, I HAERE
WZEEZ L 3.4 (KBS, 43206 (K 8c, 8O #BMMIEIR Zy A CC “ZiH 7
A 15910040 4 AbxF R CC BEZE 0.55 (EIig). CC “A5” JE e 15:49 Km )=,
4.3°MFK) CC “ZiR” #FIE CC MaFE, HXfM%E BWER (& 8a, 8d), 6.0°IfH)

C “2” WX E R Zy (K 8b, 8e). CC “Z[” M H Bl & k& A 45 KIKE A
(Picca and Ryzhkov, 2012), HARZE T H#l3) £ (Kumjian and Ryzhkov, 2008).
15:59 HZE 2.4°M 4 1 CC “7R” SEREHE— 28K (B XFRALE 0.5°M4 b, CC B
Z 0.6 AT, HMILT CC “7” (K, RAHERRKEHENZ, HO MEERM
Mo XPREAEA B TR0 23 TR R UK B BT 78 X3 2 e

mE 6.00M A, SAfA CCH (B 7D, XK Zy BN 49 dBz (B 7D, FEHLEE
78 km ik ZymfH XX R Zprs Kpp LT 0, HAFFESUE, &AKEIS 3 9-0.5 dB (&
7K). 2.0 ©km™ (B 7)), CCILZE 0.5 ( 71, Kpp AKMELN N E CCILMH, FHIH K
VKB AR KUK B AAE

12



277
278

279
280
281
282

283

284

0.00 0.30 0.60 0.80 0.90 0.94 0.96 098 -3.5 -2.5 -1.5 -0.5 02 2.0 40 7.0 -3.5-25-15-05 02 1.0 20 30 0 10 20 30 40 50 60
Ve BTAR R RO B S, e BRI
B 72021467 H 12 H 15:54 R X I BEIE (a~d) 0.5° (e~h) 2.4°F1 (i~ 6.0°MMMAK (a, e, 1)
MRRE. (b, £, j) EHEFBHBER, (¢, g k) ZHARBERTH (d, h, D KPREERHT

Fig.7 (a-d) 0.5°, (e-h) 2.4°, (i-1) 6.0° elevation (a, e, i) CC, (b, f, j) Kpps (¢, g k) Zpr, (d,

h, 1D Zy of Guyuan X-band Radar at 15:54 BT 12 July 2021

0.98
0.96
0.94
0.90
0.80
0.60
0.30
0.00

13



285
286
287

288
289
290
291
292
293
294
295
296
297

298
299

300
301

302
303
304
305

Ve BORBREEERER.
K182021 4F 7 A 12 HEIJE X J B H L (a~c) APRFEETFM (d~ HIKRH
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s ETHRAM TORER A, KINERERALTR S () MK RIKER
SRR T A (VPR 2012) . Zpr AR IEAA) Zpr SR FIFRLAL 2 5 FE DL B IX I,
FERAE AR LB SR EFIE (Ryzhkov et al, 1994). Zpp ¥ E S _EA-S AL IE
FZE, WA X EGRE (Ryzhkov et al, 1994; Kumijian et al, 2014). Wil 9 iR, 15:49
45 dBz DAL aRIml ok m ik E] 8 km, A WIRA) BWER Fal & IE L5 4 ; Zpp AL T
BWER i, 5 BWER NZERHE, Zpp MRS 7.2 km, HMHEE-10CE L. B
FEY, -10~-20 CRAM T IKERIGKH K8 XK (Dennis and Musil, 1973), &4
Zor FERIE, UL AL T RE S K 1 R ¥ 7K P Bl 5 Ak AS [R) /It W 7K B 2 (K B
(Kumjian and Ryzhkov, 2008), KMt 7Ki R &5 SRR BRI B, AT (R s i (] Y 7%

WK (RFECEE, 2021).
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Fig.9 Cross-section of (a) Zyand (b ) Zpgalong BWER of Guyuan X-band Radar at 15:49 BT 12 July 2021
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Je& It pREE MCS, FPARRF RUKEL, 53— J7 i R EERR S e v RO AU Jey B
WX MCS #3077 A — e e e .

(2) TBB MUKVKE R ~F#k, TBB<K227 K. TBB<\222 K I}, 4358 KUK E AEr
KUK KIKEHIEZRB ERTTA “Vv7 B4k,

(3) C EBEREMIM TR, 2 5k X EE I K R TE i i) 4 A 3 Uk ORE R VK LY
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