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Abstract

This paper is based on the main polarization parameter data of Zhuhai-Macao S-band dual-polarization
Doppler weather radar, combined with the lightning locator data, and analyzed the relationship
between polarization parameters and lightning occurred in the Pearl River Delta region on June
12, 2018. The main polarization parameters included radar horizontal reflectivity factor ZH, dif-
ferential reflectivity factor ZDR, zero-lag correlation coefficient puyv and specific differential phase
shift KDP. The results show that both the strong echo region and the weak echo region have a neg-
ative ground flash distribution, while the positive ground flash is mainly distributed in the center
of the strong echo and its vicinity. ZH decreases with height, while lightning is distributed in the
negative region of ZDR at 7 km. puy increases first and then decreases with height increase, and
KDP decreases with height.
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WHERRASEN, B, M. RS RA K, AR E B E LR R H R LB
Kiasy, JAm X TR, ™ B N BB A AR A R = 22 4 o T 2T ) IR [R] 0 4% ]
FREEBUN, R ROH T HAA W] R AN (B E /N ROBEVE BB A R AR, DRIk HL 7 R Vs 3 6 M 0 Pl 42 H B sy
MIER (1],

BT &6 T ARG 2 R R F B, Hh R 238 80 RSB B AT SR RO TR 2 B 2 R R T B
22—, T H G 32 BN TR A I 3 TR o SR AR &R MR T g 2 S R R A G iE 23D,
FEGE IR IR R BESRILBI B . AR B S BETE e . o — AR AT IARR T R A S haesh,
AT AR K RGN 2 5y RS2 R F-(ZDR) Z 2 M Z(KDP). LA R RE(COEF kS &. il
MK SRR A T E, P RREKNEZEE . M TERZEPRAES, Wk mIRTE
IEAERIN 2= A0 37K T7 1 D) L 8 B0 7 TE AT S SR I RE /0, JCH R AE Al M K AR = okl AR 7 T, Xk
Pl B BRI TR R PERE[2]. MR RdR B ik 1 AR JE B 5 46 4 2 5 ) R IAARE, R
AR SR RS KT T )RR, TR BRI R A R S RN, T R Al s U R B
S BRGSO B ) ) LR, R A IR R T 1 R [ 3845 S ok e R . AR LG S, B4k
X T AR T s B ST E A, R R RS BN A L B R RN RS T C A S T —
SE HIRIEFE R3] [4] [5] [6] [7]. FEl A 55 0% T WU Al B 08 77 T (O AF 96 AN, 20 42 80 AEARTF 4R, HHEIS
GV L T o FAE N TR R SEES, R AR IR AR SR AT KA R A S R A5 T T (AT
F[8].

TRRMEMLEAT L NERE . BEAFITHT. 3 AMEB, MTERBY BLERA AT R fh bl 5 TN L R 4
PR BN LR R B TR B s T L R AE B — s BEHLIE RO e e, — RO 2 = I IE i
PR A S BUSCE N AN . (HRETHERMREM B, mEMSHZERHE, Bz A i
SERIRCNEIR, = AR L ITHLE] H ATIS A BONTE R E . AR SO, SR BT R UK R
TR T R AR AR (9]0 TR LR M T Ak TSR AR 1) 2 Pl iR 2 2, 0] o0 A 0 s A 0 e K R R
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S AKORE - A 25 257 THI #1540 N FHZ8CSR[10] [11] [12], BRG] A2k 4R 22 8 ) 35 1 4R I 75 B 3h A
RO Z W NI F[13] [14] [15] A EER BRI - I TEEILE R S 3 BOWUWIR 2 5 8 R A H k(5
SCTRTFR BRI TR A )R L A Bk, W BRYT = A W b X R AR 1 — U0 B R R AT R IR R A A B 5 A
BEAT 00T, IR R IR B0 XN XU R 75 A RFAE 2 8RN FARRAE S 500 KN B o A Re i, B MG i &5
P Z AR R R R
2. WimiRZSEE]MRSFIEE T

Bifg S W BOUmAR T LT 2013 47 12 AFFIRIERIZAT, MM ACHRIOR AR, FixHibhFES
WA 1o FEXCRIAERT, BRI T DERBUK S RIFH Zy 2 E R MEE V. 8w W =M
M2 HFEIAMFRNEEASE, FIFGERT DGR 4 MUUmRE, GRFKERFRET Zy. 25 REEHE
T Zpr~ FHJEH R REL puy L3 HHES Kppo BLAR, 38 R SRELSON 5 IA P4 B 75 7K 1 8 1A S50 Sage

Table 1. Main parameters of Zhuhai-Macau dual polarization radar

F1. RBRRRREEERESH

1 £A (deg) 0.1 0.5, 1.5, 2.4, 3.4, 43, 6.0 9.9, 14.6, 19.5 0.5

Jik i 7 52 4514 (Hz) 650/488 650/488 999/666 325
ik 58 B (us) 1.57 1.57 1.57 1.57

53 HEE (m) 250 250 250 1000

B R AN 5 (/) 48.8 48.8 53.1 8.1
BRSO IR B (km) 230 230 150 460
PP T 55 5 52 18] KR 6 6 6 6
I B (deg/s) 8 14 20.8 12
A2 64 32 32 23

3. APDIER

201846 H 12 HZE 13 H, BR=MMXEA T —RHETHERSRE, NHEENM RN 2 )N
IR, BRUASOE U UGS B E N — IRANMEIEAT b B 1 45T 12 H 17: 20 sy 2 AN F A= AN
HEME. Hh “+” RoRIERAN,  “=” FoRFHbN . FHA BT 1 NS 75 &Ik R — AR R R R
AR, BI17: 20 & 17: 260 IRIEHEASEEMNMCR, B 1 ER T REFIER Z. KPR Zy.
ZOY R Zpps ELZE R Kpp MR REL oy M Ve (m/s) BIAEEES BT 0. WE 1 LLE
H, k= AMXNE R REAHY, Fy TET XM, w6 FREAR IR =
Hid NE R =H A, iEEF O EMEZE TR 2] Bo A 1(a)B 0 N #1562 R T Z
MK EalEH, FERaE A PBRERAKTHERSE B, A= A MER =N S w2 T = 7
B. TEF—REANE A, BFFRXIBNILRAT 123 M, Hd 35 A ufithiy, 88 A4 IEHIA. 35
AL AT 88 AN IEHL NI R TE = ] A B [E g ot R T BAMNEH 9 NN 8 AN IEHINTE =
B 4b, HAEER. NS = F K8 R RFEE G IR IF AR . Zpr 1 PP 13 B H4R1E
REE . 97 HE— B0 W TR 55 A H R 3R S = eSS M AE S L S5 IR SR 2R, RSN 17: 20 JF
LRI EEE CAPPL 43T, 45621 Wl A Zpg 19 CAPPT B A BAFAE, DRI A ST R EUK
BRI Zys ZEIT R Zpps WE IS Kpps AR R KL pyy (19 CAPPL EBEAT 047 -
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Figure 1. PPI diagram of overlay with lightning at 17:20 on June 12, 2018
1.2018 £ 6 A 12 B 17:20 E/0IAEH) PP &

3.1. K EREEEF 7,89 CAPPI B S #Hh

B 2 g5 T KPR Z R Zyg 1) CAPPIL B — Ny 5~7 km & 82 N R IG I = B, T HIER
GUICVEAIRAF N H AR I B B, BRI AR ST R B KB I B AR AR A7 B 7E 5~7 km i . A 2 ATEH,
=[] A 4k 40 dBz [FIPEFEARTE 5 km BAR, 5 km BLE R0 58 5 LU 55, 2= ] A AR TN B AT TE B IR B AT F H IA)
AR R . M 3 km mETIE, =B A > 40 dBz MBI, 5 km &P, 98 [E] R AR
WA AR/, 7 km BT SR R AR EE— P4/, SRBEREAR BAE 25~30 dBz 2 A, —fCki, HRE L
HHIE FLRT 2 B0 AT E T B o B, R O DA R BT PR K SO R R Zyg B AR A () Zy B
=W B BB ES, o WHEERE -, FFEE ER NS G, (ER AR A 54 LB 8, T
£ 7 km NP b, FEAREABREIR 0. MBLESHTRIEL, 3 km B 7 km TEE S, KRG
RRF Zyy & B8 = P 0w 2 B0 AR RAE

(a) 3km (b) 5km (c) 7km

Figure 2. CAPPI diagram of Zy; overlay with lightning at 17:20 on June 12, 2018
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3.2. EFRHERAF Zor B9 CAPPI B 5347

F203 R R T (Zop) 58 SUNTKF SR IR F(2y) 5 3 BRI R R T (Z0) I B . B A5, #5
SEFRAF Zpg BIKNG KR FRIR. KA FRBAA S, 15BN FRISETR, F2hT
BRI FE RS, L K/NRE I W HORL e /KPR B ) B A B 1 3 A T 2 O R IR T Zok
(1] CAPPI &, MEH AT RIL, 3~5 km & 5P EEAH N Zog 2046 B R AREE, 17 7 km &P
T LN R TE Zpg UME X, AT Zpg MIAE X 5 N E G HUIBER

Figure 3. CAPPI diagram of Zpy overlay with lightning at 17:20 on June 12, 2018
3.2018 F 6 A 12 H 17:20 EMIAELH Zpr B CAPPI [

3.3. FiHEHEXEAEY puv B CAPPI B 5 H

R WKL T R 22 (0% 1) BRI 7 = 0L AR RIRE R . 21 0 A0, KR T
FEAE R AE R N HESBTC SR, T 2 3 I8 ORI OIS I, BEKORL T i H T 1A
HEZ, FHESI ENT R 98 B TEAR G, T2 5 AH IR R puy BRI T 25 K OIRL 7 BOTEAR . A py
1) CAPPI E(E 4)r[ & X F = A 75 3 km A1 7 km & 5 -F 1 b, N EALEK pay 76 0.9 BL 1, 5 km & E
P E ppy (5K =P B 7E 3~7 km @ T b, NHXZRMEI T 3 ppy IAMAX . SAARE,
3 km ) 7 km (5B, F AR R puy B S LRI, RIS RS S B2 AT RFAE -

Figure 4. CAPPI diagram of pyy overlay with lightning at 17:20 on June 12,2018
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3.4. LEE51EB Kop B9 CAPPI E5T 1R

EEZE 0 AR Kpp HORE SCOYFE R S8 FR RS P AT (i 41R [ 95 R 3 L Qi R [ A 022 18] B 220 . AASE ST,
EEZE 73 AHES Kpp & — N S5KEAITEAR . S B BONMECE LA RIS . T R FRE T, Kpp XK
BT A (R A AN ORI e (AN 52 350 7 U8 R BEL R4 0 % o) [R) PR KL O R0, (B AR TR 85 . 3
Wk Kpp BEMGETE RS EARBIARERIE BEACKL 7 (R — B0 RT 7 175 i e e R EORE )2 ke e il 7 2 1) 25 S Bl
LI [a) A1 — B ELIC I N I DL o e il A 2 [ 48 STRE AL AT I (Kpp =~ 0), T A il £ 2 1) — B30 LK
A (Kpp # 0), £EF] Kpp TRAIRL TR I 38 5 A O B AR 73 e e i 6 22 1) 22— S50 LA . TR Kopp
AR, WK S WA T =B A7E 3 km B 7 km @ BEFT b, ) HIAL T HZE 23 A0S Kpp 7E 0.9 LA
F, MEZEIEIZE, Kpp BEE s IR . =B B ARSI T ARSI, HEHZE S Kop bl
FEARRFAEA 2

Figure 5. CAPPI diagram of Kpp overlay with lightning at 17:20 on June 12, 2018
5.2018 4F 6 A 12 H 17:20 &MIAELH Kpp 89 CAPPI [E
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1) A Zy i) CAPPI Bl EE, M A 4 3 km &5 KT 40 dBz 5 [m] e HIFRECR, 5 km s B i a3 THI AR
AT A /0N, 7 ke g P [ T AR — D4/, GRJEREA FAE 25~30 dBz 217, /KPR HH T Zy b
e PEE 1 0 T N

2) M Zpr 11 CAPPI ¥ B, 3~5 km = 5V BB A HINEAE Zog 70406 B B AREE; 7 km &8P
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3) M puy [0 CAPPI I E&, =M A 7£ 3 km F1 7 km & B P10 E, N HLALE py 7€ 0.9 BLE, 1 5 km
e B L pyy B OK, F Ja R R B pry BB e PERE IR I 9 e 488 K Sk N FRFAE
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