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Abstract Dual-polarization radar is able to effectively retrieve raindrop size distribution (DSD). However, as the
wavelength of X-band radar is short, larger rain attenuation is observed. This paper makes corrections in reflectivity and
differential reflectivity using the self-consistent algorithm with constraints. By conducting scattering simulation and
gamma spectrum fitting, the functions of dual-polarization radar and raindrop spectrum parameters are examined to
determine the internal relationship of raindrop spectrum parameters for retrieval of DSD. The observed DSD is compared
with DSD retrieved by radar and corrected radar parameters. The results show that the method established in this paper is
effective for retrieving DSD. The concentration, scale, and spectral shape are improved by using corrected data. Moreover,
the vertical structure and horizontal distribution of DSD parameters can be obtained by using range-height indicator and

Plan Position Indicator data to retrieve the DSD. Therefore, this method can be used to effectively analyze precipitation.

s B
BRI E

1EER-N
BIREE

2014-01-23; MLETHRBE 2014-05-14

[E 5 SRR R R 7RI 2014CB441403. 2013CB430105, [H 5K HAARLFIEG B I H 41205099, 514 SR H G[2013]4001,
WAL (K% BRI GYHY201006031

6, B, 1986 AR, ML, WETUT AR S EHIAE S 515 BALEE . E-mail: lizongfeihappy@qq.com

B ¥, E-mail: hxiao@mail.iap.ac.cn



S

286 Climatic and Environmental Research

B 20 %

Vol. 20

Keywords Dual-polarization radar, Attenuation correction, Retrieval of raindrop size distribution, Gamma distribution

1 35|

jillf3

YA iy b 315 A S 10 R 30 T £ R A L% R
{10 T 550 A — B TR AR IF 9 A e T )
—o WU SO TS = MR K s R
TR, SRR R G R R R 1) 2T
Be, [ARERT AR LA BT B K B A0 Ak, 9 FL AT 4
ALV K IORSBE (Kim et al., 2010).

XU i 7 325 S5 T8 N 90 1 2 3 3ok R Ok H b
SRS WA S M 2 R 58801 o Ulbrich
(1983) $2H T Gamma #% 5 FH 143 WY R 15 20 A1
Fettk, Gamma A AFRKRIESE Ny (Bfr: m
mm . JORFET 1 (BN LLERESEH A 6
fir: mm™") (Ulbrich, 1983):

N(D)= N,D" exp(-AD) (D

b D N SERAARNT I EAT (B : em). /& Gamma
ST, BT No AL S ISR N (D) HAA
—H, WA R S, AR TR S
i, Hibl, Willis (1984) ¥ Gamma 484 SGsE
“FrAift” Gamma 734, WAL (2) Pros, “hrdk
.7 Gamma 7345 5 [t T 5500 H AT Do:

N(D) :wa(u)(Dﬂj exp{‘(“Dﬂ}

0 0

6 (s )" 2
U+

f(,u)—F F(,u+4) 5

HARIER T Ny AL mmm D) 55 Ny K&RA]
RIRN N, =N, f()/ Dyf* -

EH T 488 K RUBE PR R 7 T 9 T R v 2 B R R
BH 7 5 25K 7 i35 AR H S0 SR, RITR IR
MR TR IS, DRk, XU 4 B 1k & S 7K~
R . A P R 36 1) DR R R S A R 1) O
LI 2RI 1) A% 3R AH AT S5 B AN TR], 35 R XU 41 B
B T WIS E, F AN IS E0T T
JRAT IE AR 1 S s (T304, 2010).

B IR TR R K S ORVT 10 T R 9 0 S A HE A
SO KT, X S PBA C S IA, X 3
BUE IR ) [9] 3 D 250, B KR /N ) A B 7 A ]
W, PO R BRI, K
PR B [ FEURE I8 (R I ) S AR, ZE 80K, BT A

X B B A AR A e (HE, B
(1) FELREE IR A B /K DX PR S kR, 71 7 5 W) 7 A 4
HEAT A RRI B Ak oF BRORS R, BT L, JEAT X
Bt 9 F 38 PR 2 ek 1T 1 A2 BE AT WY TR i S v R B
AKAG T E R FTH#E . BT ZE 0GR AR Kop [ 07 :
(°) /km] FUBFEZERALFEAIN, Dop [HA7: (O]
SEOEAIRIAE S, A TR R AR [ TR S LA 1)
JK R B PR R AL AR AL 22, ANAFEAE R IR I B
(Bringi et al., 2001), FtLAn] LA Kpp FT @pp %} 7K
VRFEFET Zn CARL: mm®m ) FIZE45 5%
Zpr CHAAT: dB) #HATITIE

TR RS (1996) BT ZEI ik, T TE
15 HAR 2405 W 1% 2 ORI W R B N G &R, T
TR B ST TAE 4. Gorgucci et al. (2002)
T SR A PR A A HER S B MR T i H bx
ZHE WG S MR R, ZIEARF B
B SME ) 2257, AMETEET X BB A fHE .
Kim et al. (2010) i Sl H 1k H AR 2505
WSECHATRLS, @ TR RS S Wi S
B RREOC R, IR ZER IR =, T
S

A SR B AL 7 v g S R R i S S
K HPRSECZ G ER, HR B A0 W i 1 2k
TG, LIS S B B2 MR R, 4%
JPEAR TSI, IF AR MR S 2 jrdiAT 7
JRATIE, AT LUSRAG A R S e A5 R

2 WM& R AR RIR

AT AT R e A A ST s B
KA EE K i A S0 =5 (1) ZE BN i 223 8k
NI A 75 AR A B S 1B (43°N, 125°B),
SIS 1E] A 2011 4F 6~8 H o S5 AU NRE 1)
WA HEE OTT /A ) Parsivel 6N S, i
BEEFEELSEHUM . £ 1 HHES5H
714XDP-A [FFIEMMSEL, B 145 T XU ik
S W~ gs (Plane Position Indicatior, PPI) #4
Kb, RSO TR AL E A T Can B 4T S,
FoR), Jrhih 3200, FEIEER AR, 26.1 km,

SEH K OTT 2 &) Parsivel 30O MW T AR T
M LI, Parsivel WY EASCERL T H AR N



33 R QA X B i e T 3 S R R T AT A
No. 3 LI Zongfei et al. Retrieval of Raindrop Size Distribution by X-Band Dual-Polarization Radar 287

BB /km

60 40 20 0 20
A B8 /km

| I
0 5 10 152025 30 35 40 45 50 55 60 65 dBZ

Bl 1 PPLAREEAR (g il ASOWI A B B 2L T )
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