w2k B2 &
2021 4F 6 H

g W

JOURNAL OF METEOROLOGICAL RESEARCH AND APPLICATION

7% 5 W H Vol.42 No.2

Jun. 2021

WA B SR BT BRaL 58, A5 ANTRD SR I 25 A BONU 3R 7 A AR (). G TE 5 1, 2021,42(2) - 19-23.
Chen Xingdeng,Guo Zeyong,Zhang Honghao,et al. Dual polarization radar characteristics of clouds with different intensities [J].
Journal of Meteorological Research and Application,2021,42(2).19-23.

AERE = R NRIRE EFFLE

A8 !

SR, WKALEES, BT, R

(LB iR R XA LR, J7& YT 529500; 2. FAVL A4 )R, 74 BHIT 529500,
3. BTG, IT&R FHE 529600)

FEE . A S BB I 7 5 0L 2 1 2R = AEBR X U = DA KK = SRS A5 2 R A R
XUt 4 2 ik B ARRAE 22 S DEAT 20T o G SRR J2IR 5 B 22 0 S 3 o Zio P2 AMRHFE R Koy 32T O {H, 2200 MRS Dy, BifiAR
1] B B S5 80N 5 W0 AE AL AR AR — B TR AR R X R b, CC AR AR FRE TR 0.95 DL L, I8 B2 K T 35dBZ B,
Zow Kop FIl Dy 37 852538 K A1 Dy A2 A IE A W IR 3R B X0 56 R 7K 1) BORCRRAIE 5 DKL 25 118 XD 3R A5 A1 2 1 5

R B I 5 — 3, BAE UKEL X N S R ZH KT 62dBZ I, Zy i FEAIR ZE 0 BT,

DB K B DO B K o 25 H

CRIR 57 60) Kop SRS 1 A4 70 W1 S8 BB, 02 24 0 DAFEAD 26 1 (AN e be ) PR S 23k

FER: SRR L B S AEBEEX R = K E = (F R L
doi: 10.19849/j.cnki.CN45-1356/P.2021.2.04

HESES: P4152 CHEAARIRAS ;A

515

XU 4 T 1A 5 B O 4l 2235 ) R AR TR R L AT 3R
BERYNEZER, ANMUBEFRFERICE L Hix
Yyl g i 7 IR R VAR E R SR kS
ZE57 B #E IR Zog 25 0 AR GRS 3 Ko A OE R AR
CC R m R 280, EN A K 0FoE £ BT, X530
T ¥R Z BRI A T 0 B S s 5a, mT DA R
P =i R 115 AR R EOK N W T = NP /S = DO PO
TR RS ARG W I R e T, PR I U iR A
JEAR R KA TE IR R W58 SR PR B A 7E R
] 588 5 2 2R (AR A HL A 3 2 A B S0 BRI
B — A8 KA CINRAD/SA T 2016 441 5E B XU
PR IS THRAGE TS AT, 2 B A el %5
A0 FH A8 3UAR B B 3k A SR BH V30 e i 38 %
3 AN [R5 B 2= 2R 00 SO0 00 5 A, 3 3k X S [ R
F O R S & R 2 S AT iR oY, S X A3

WG B . 2021-02-19

AR R G0, 47 75 38 B i), DL g st il 3
KA T e P Al 55 AL o 2 R 4%
1 RA IR N BHE 1 B

P 2020 4F 3 H 4 H —WRJZ =B #2018
F5H 9 HREMASRE L 202043 H 27 H—IX
VKB I R AL 3 FhOAR [R] 3 B 1 KAt B (R D FE BT
FEXT G, BORMERE Xk R BEYT. S Ik BE AU % 7R 1A
FEE, RS RAT (Zy) . EOREERAT
(Zop) AR REL(CC) 2250 I (D) A1 2253 FFE %
(KDP)%O

2 RIS 25 2R Y XU R4S B

hy B MO L ST = RS T K 25 2 0 LB
SHORFE RO T 3B 10 2 1 45 ) 7
B o R T A BT, T 40
(1.5 BE B ) BORE AT AT AR i b ) 4 D 1

AERA ) A A EEHBRAA X (2020B0101130021) R F XA B £ £ .5 % B 5 JF % k& (2020LASW-B04) & & i# A £ b

KRR E B EEE ke T 50 A (SCSF201904)

EH R REA(1985—), 8 M, T, A FRAFAINA LA, E-mail : 522848878@qq.com
AR AR . IRFF (1982—)F A&, HA A, AFRAEF LN EZ L, E-mail : guozeyong@126.com



20 LW 5E 5 W H 42 %
£1 ESEBAR
o PRI T Bocmm  RoRPRNGE HORE R
( mm ) (m °S ) ( m*s )
S 1 (ZBEW) 2020.03.04 22.3 13.5 17.8 14:00—17:00
AR 2 (REW) 2018.05.09 231.9 12.9 17.7 08:00—20:00
A3 (VKA 2020.03.27 55.9 7.8 12.3 21:50—23:30

JE RS A AR K HAR B2 ;. {51 L SNR
Xt BU R 2 BOE AR K 02 Zos 55 SNR KR /NE
PIARSG , R 1036 A5 5 R AR A I LU 5 B 1) 7 31
Wi 1Y Dpp LCEAFAE B ., W] 46 b A7 S BR
2.1 EREBRIRFFAES 7

K1 JZIR B BERT AR rh 15040 # 09 BU D 4f
ity (P AP " bRiC T A ol VL ) o Zy ZEASHRAE 35dB2
VAR X B Zog $302 F 0, {HBE TR IS 8L I 10— Bl Zig
P E X, X RS2 AL E RN T EL, CC R T 0.95, %1k
T 10, Ky 35T 0, J& T MBI A JZ 2Rk 2

WRAE)Z 2 [BLE Rl AL 2 B2 28, sl e
OCIZ 52 MW A% P AR AR AR 5 B2 I T

1.5 ff, 4342 1 (9 20km~100km (5 &5 )% 100-
400) , 1H3 T Zy—Zopn Zy—Kopp 5L B (P 2r (0 i 28
R T A IS 5 2R Zie Ko BT 248 A2 £k it
28y, WE 2 iR, 24 Zu<25dBZ B Zyg S 1R
0,4 Z:>25dBZ, Zy Bl 7, 35 KM AE 0~2dB 2 [A] 2 i
Rk R LR AR Ky BN, BfetR
K BETAE O {B IR e 22 50 AH A L 5 238 IR 1 1
J3 2% Pt ] LA H (8] 2¢), )2 B IK @y B2 B/ T
E R AL RSE R GY DA TS SR G i AP UL SN
Oy W I H T 32 M2 BT B, L 45 R 5 5k
G — 2

23.5°N 75 23.5°N
70
23.0 o ;o b
55
25 N 25
40 J
220 35220 r
30
215 215
15
21.0 0 210
205 L : - 3 3 : % 205 L : 3 3
1105 1110 1115 1120 1125 1130 113.5°F 4105 1110 1115 1120
23.5°N 100 23.5°N
0.95
(c) e 0% (d)
085 230
0.80
075 225 |
0.70
0.65
060 220 -
0.55 A
00 s |
0.40
030 210 |
0.20
0.10
205 L . - | ) | 000 205 . . :
1105 1110 1115 1120 1125 1130 113.5°F 1105 1110 1115 1120
B1 BEZXREkR"m
(a)Zys; (b)Zpr; (¢)CC; (d)Kpp
3.0 100y
m(m (c)
804
2.0
'EI.S 360
71210 4
B = <~
20.5 & 40]
H
0.0 3 20!
-0.5
S -1.0
0 5 10 15 20 25 30 35 40 45 0 10 30 40 100 150

Zy(dBZ)

Zz}?(dBZ)
B2 EBzWREIREFIE
(H)ZH—ZDR; (b)ZH—KDp; (L)ﬁérﬁl)ﬁﬁ% 4]

=
=}

1] 9% 518 B (ABZ)




214

PREX:, . AR = & #9375 KRR 21

2.2 FEBEEX R =R IREIED 7

P 3 S 3P B N A 15040 £ Y XUDR 3R 7
i o TERE BB IRV B 5 30~60km Ab AT P AL 3 1] 1k
O (NE A B &b, 5 K Il 5 B 35 60dBZ, 5 171 %
O XTI 25 93 R Zog Kop I KAA, MG R B
CC ¥J7E 0.95 DL I, PR X I 25 K T 97 114 568 o4 7K X
IS A AR 1) B 20km~100km B Zy—Zoog Zn—
Kopp B35 P8 A K 7R 34 36 28 30km A58 0 (A) F7 37 Y

ZEOr RS R T 3 R 7 B BRI (1B 4, ki
SRR B Zog B Zy 35 K0T K AT Gk 2~4dB; 24
1] 30k 55 BF K T 35dBZ B, Kpp AT Dy 35 1 35 3 48 | H:
H Ko J5 K AT 3 3.0°/km; O B 40° 75 47 Y] 46 AH
DL =T 1000, F B Kyp F1 @y ¥ 55 581 B K 15>
OB A AR OUL I 25 R 55 bR S A O T R A SR OGS
AR F XL 5 R — 3k

22.0°N 22.0°N
E',‘h. . 5.0
21.9 210 (b 40
l 3.5
21.8 218 [ 30
Nyl L% 2.5
207 217 RS o
? W 1.5
216 F 21.6 &: 10
0.8
215 215 | N 05
s 0.2
214 214 | S _ 00
_ -1.0
213 213 | 20
3 -3.0
i : ; ; ; , E==
212 147115 1116 1117 1118 1119 1120 121 112.2° e 121 11220k 0
0°N T s 22.0°N A "
219 1B 219 H(d) [~ et -V ~ 27
21.8 218 - o, Thee 3
. 8 ol = 23
R R 2 ' 20
217 217 18
216 216 F b o
215 215 | Z.B 08
0.5
21.4 214 | # 0.3
0.0
213 213 | -02
04
, : . : : i : 5 . . . : ; 08
212 141115 1116 1017 1118 1119 1120 21 112.2°E 22 21005 1116 1117 1118 1119 1120 1121 112.2°F
B 3 iz IRIR~m
(3)211; (b)ZnR; (C)CC; (d)KT)P
4 LTS , 200 60
. c — #hi
.()~ : lﬁ() - EHEE
3 X 50
2
[==]
Z1
E
N

0
100 125 150 175 200
I A

10 20 30 40 50 60 0 25 50 75
Zy(dBZ)

4 IR ARG
(a)Zy~Zor; (b)Zy=Kpps (C)ﬁé I'I‘JE]?%FQ{I

2.3 KE = WRIRIFES 7

R85 AR 330400 1 118 XMl 4% o 38 7 b R AIE
WS B 0 IO [ 56 B 0 5t DX 35 (I 6 5 J3E 5K 3]
70dBZ L ) A B 5 % B Zy, AR AE X (0dB) Fil CC %
(/NTF0.9), HAT A5 B 5 A KBS AE e TR A Koy
T IR A Fe ok, 3] 50 -km ™! L E | 356 3% X B LA
Ak /INUKES R 3220 H D BOOK S XSO 1Y K 25 (H
(B /RTERAD), X T X6 0 28 A i A1 ¢ R 500N
F 0.85, F8 Ky AS 5 iR HE I BRT S0, X
PO Kop SR LR T B BB, 10 2 DL At 4%

({5 O VE S Y3, YA 56 R BN T 0.85 (A5
FATH R, BT 75 258 Ko fE TR R S

DM ZiZoon LK TR B (1 6) Ko B Zyy 22
b5 3¢ P PERE K — 3, Bl R ZH B3k,
M KR T LA UKL %5 R 0 CC 2 M B AR i
T3 Ko, FTLLE 6b HFE 2 7, 5% H 3] 60dBZ, 1
Zy KT 60dBZ B Ky TCEE . Wi 4E Zyy /N T 60dBZ
B Zop—Z Pop Zys 72 101 B B 5 4 28 b 5 % 37 M e /K
SRR, HALE Zy KT 62dBZ )5, Zoy L FFAL 2
0dB FHfif



22 KW R 2%
(75 22.3°N
70 5.0
65 40
60 222 3.5
55 3.0
50 2.5
45 2.0
40 221 15
35 1.0
30 08
55 220 0.5
20 02
15 0.0
10 219 -1.0
(5) -2.0
=5 7 -3.0
E | B 5 218 E i 2SR | ' . 40
11.9 1123 1246 C S T dI9 1120 112.1 1122 1123 1124
0.95 3.1
0.90 (d) N S 27
085 222 | .
e 18 :
0.75 7 2.0
= g 221 F A 1.8
0.60 }g
2.0 050 20 & ? 08
045 o 0.5
040 \\ : 7 0.3
219 030 219 BEEEY 00
0.20 E 4 -0.2
0 . 0.10 * 04
BT R 112.1 1122 s e 0 28 e 110 1121 22 23 124k 08
B 5 MERERR™®
(a)ZH; (b)ZDR; (C)CC 5 (d)Kpp
3.0 201
— EfHM (70
2.5 i3 (€) - EEE
2.0 s )
=15 50%
1.0 405
0.5 302
0.0) 202
-0.5 A 10
-1 I 0
10 20 30 40 50 60 70 10 20 30 40 50 60 0 0 20 40 60 80
7u(dBZ) Zy(dBZ) 8 R HL
B 6 PMESEIURIRIFE
(a)Zy—Zow; (D) Zy=KDP; ()42 [t JiE 2%
Sy 5% 300k
3 ik [ 1 ] Kumjian M R. Principles and applications of dual—polar-

AL 4 M ST BRTT S U BB 4R 5 A 7E 2R
=, AERRE XTI & FKE 2 % = FORFE SR E = R
MU PR FEAE /2 E5 8 a0 F .

(1) J2JIK = 9 ZDR KDP #3i% 0 i ,®DP Fifi 12
] B B AR AL AR 5RO R — B, R RIE R
T A 4 B

(2) AEFEE X = 1 ,ZDR KDP Fl ®DP [ &
I 58 5 ) 8 R B k4, Horh KDP it @DP AR
PRt A W S, 3 B SHE X 3 [ 7K A SRR AIE

(3) VKB =AEAR A VKA, ZDR (KDP 2246 5
5 B KON I = R A8 AL — B, BE S [P 5 3 1Y) Ak 22 3
KR = A KB I, ZDR U R A /D BOKE [X 3
XF R KDP Ry 23 A (k7R 15 55 €0 ) 32 B KDP Ji fR 530 1%
FEAE B SRR, W20 DA At 2% 44 CAn 5 e L) 1
2y,

[4]

[5]

[6]

ization weather radar. Part Il ;warm- and cold—season ap-
plications[J ]. J Operational Meteor,2013,1(20) :243-264.
Ryzhkov A 'V, Zric D S, Burgess D, et al. Observation
andClassification of Echoes with the Polarimetric WSR —
88D Radar[ R ]. Report of National Severe Storms Labora-

tory, Norman, Oklahoma, 2003 . 19-26.

Bringi V N, Chandrasekar V. Polarimetric Doppler Weather
Radar: Principles and Applications [R]. Cambridge Uni-
versity Press, 2001.

Katja I, Martin H. A quality control concept for radar re-
flectivity, polarimetric parameters, and Doppler velocity
[J]. Journal of Atmospheric and Oceanic Technology,
2006.

i E 07 MR David Gochis, 5. JOPLE 573 45 £ AUl
R T IR A7) R 7 A v (3 I W R AT (). Al R4
=4, 2014,30(2): 361-367.

R BT, 200 S U AR 22 3 ) R U IR R R IR S



214

PREX:, 2. ANERIE = & XU Ik 7 ik

R AE 23

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

FOREF LT, M4 B0 TR 2 28 4 (H AR B4 ) , 2004, 5
(3):98-102.

B, B AR VR B AR A R 2230 ) Rk B R
BRI ARA4,2006(4) :12-16.

gt /Nl W AR XU IR T A 6 R B 7 S
MriJ]. J7RA%,2017,39(3) :69-72.

BRI, XIBF. W 4k 2 3% 3 K RH RPN R E X
JrEMIET]. K4:,2006,32(6) :13-19.
ML, 3R IR BB o, SRR SR BESR  = &R S B
KU I T 2 WL 23 Hr [T ). % ,46(1) :63-72.

W AR B S NS I B U B ks HHE
BRI T[T, TR R 544, 2018,34(1) :59-67.
GuoZ Y, SunZ P, Guo J, et al. A Method for Calibrating
Zdr by Using Light Rain Echo in Volume Scan Data[A ].
2019 International Conference on Meteorology Observa-
tions (ICMO)[C]. Chengdu China, 2019:1-3.

SRR, T IREHE , B4, %5 N CINRAD/SA & 5 XUffi
P& T+ K B S A [J].07 AR (4 ,2018,40(4) : 74—
77.

XM, 5% 2 SRAMAF) .5 V5 b i X — YRRk 22 5 X O K
B P AT ]G 0058 5 0 ,2020,41(1)

[15]

[16]

[17]

[18]

[19]

[20]

[21]

79-83.

B R g 2 A5 R N T TR SR R R 2
AR IR 3BT (TR 5 5 0 ,2016,37(4) 18-
21,132.

VLERE BN SRR 45— R4 ZR KO 1 XUf ik 22 %
PRI B A [ ] A5 R ,2019,39( 6) : 755-
762.

5K IE B ARG IR, A AF T 3k Bl T (ET) 7 5 e
JUUE UK P R R RS [ R S
2014,35(4) :89-92.

R A, B A SR B OO 2 3 ) AR M T KR R
HI A3 [T A5 S5 00 ,2014,35(4) :36-39,43.
A, RKF 5T T.20184E 5 7 7 HRFESRIKE
OIS REAE ST (] ). AR5 T, 2019,40(3) : 52-55.
Loney M L,Zrmic D S,Straka ] M. Enhanced polarimetric
radar signatures above the melting level in a supercell
storm[J]. Appl Meteor, 2002, 41(12):1179-1194.
Ty SRR AR SRR SFOBU AR T 2K 7 A A 5
RPN B R AT (]34 ,2018,44(12) : 1565~
1574.

Dual polarization radar characteristics of clouds
with different intensities

Chen Xingdeng', Guo Zeyong®, Zhang Honghao®, Chen Shidong®, Yin Hongnan®

(1. Meteorological Bureau of Hailing Experimental Zone, Yangjiang Guangdong, 529500

2. Yangjiang Meteorological Bureau, Yangjiang Guangdong 529500

3. Yangchun Meteorological Bureau, Yangchun Guangdong 529600 )

Abstract: Based on the radar data of stratiform clouds, non-hail convective clouds and hail clouds with

different intensities observed by S—band dual polarization radar, the characteristic differences of dual polarization

parameters were analyzed. The results showed that the difference reflectivity Zpz and the difference phase shift

rate Kpp of stratiform clouds were close to zero. The difference phase shift ®py changed little with the radial

distance profile and was consistent with the initial phase. In the non—hail convective clouds, the CC value was

basically stable above 0.95. When the echo intensity was greater than 35dBZ, Zy, Ky and @y, increased

significantly; the variation of Kpp and ®pp was especially obvious, which was sensitive to heavy rainfall. The dual

polarization characteristic of hail clouds was consistent with that of non-hail convective clouds. However, when

the reflectivity ZH was greater than 62dbz in hail region, Zpz decreased rapidly to near zero. The Kpp

corresponding to a few hail regions was null (displaying background color). The original Ky algorithm has obvious

defects, and other conditions (such as signal-to—noise ratio) should be taken as constraints.

Key words: dual polarization radar;stratiform cloud ;non-hail convective cloud;hail cloud;signal to noise ratio



