Vol.28 No.3
2000 3 ACTA B ECTRONICA SINICA Mar. 2000

1.2 2 1

(1. , 266071 ;2. 710071)

’

Zy ZpR, Z R

TNO59. 4 A 0372-2112 (2000) 03-0109-03

Determination of Radar Parameters for Measuring Rainfall Based
on Raindrop Sze Distribution Data

ZHAO Zhenrwei'? WU Zhen-sen’ ,SHEN Quang-de*
(1. Qingdao Branch o China Research Ingtitute d Radiovave Propagation, Qingdao 266071, China;
2. Physics Department d Xidian University , Xi' an 710071, China)

Abstract :  Based on raindrop sze digribution (D) data measured in Qingdeo , Quangzhou and Xinxiang ,the radar reflectivity

factor Zfor phericd raindrops the radar reflectivity factor Z, and dferentid reflectivity Zprfor oblae dlipsid raindrops are cacua-
ed. The reflectivity-rairfal relation (ZR relation) for convertional meteorologica radar and reflectivity ,differertial reflectivity-rairfall
relation for multiparameter radar (Zy ,Zor R relation) are given by regresson ,and the performance difference of two kindsof radar for
measuring rairfal and difference for measuring rairfdl in dfferent regons are d 9 discussed in the paper.

Key words: oonventiond meteorologca radar ;multiparameter radar ;randrop dze digribution ;radar rairfal edimetion

2
c s
, 10GH , Rayleigh
(1 sl , ,  Rayleigh , z
, [1]
11 . Y
- Siga z:I N(D) D° dD (1)
( Zogr) ( Kop) 0 9
(23] , D (mm) , N (D) (mm
m 3) . Drex , . Rayleigh
o, « . o 2
() () Ore ‘ 6
Zy ZoR, @) Luv . . a
z R b ol
2y Zor R : 220480 ©
D . :
Zor =1010( Z4/ 2) (4

:1998-09-21; :1999-04-07



2000

110
R(mm/ h) 3
D .
R=61 ><10'T ™ D\, (D) N(D) dd, (mm'h)  (5) bies rmee codf fee
0 1. 6994 4.6135 0. 9480 0.1795
V(D) (V9 , 2.7240 6.9182 0.9503 0. 2061
am  Knzer 19 3.0692 5. 6934 0.9802 0.1352
3 100 L 100
E 10 E 10
( 1986 1988 > >
415 , 1992 | |
150 , 1985 72 , 100 i 1/ 0 100
R,/mm/h
@PP-100 ). (1) ’
(5) 1 2
: 200
R=az’ (6) = 160
g 120
= g0
40
R= kZIHﬁ:)R (7) 0
1 ' 3 Z—R
5
1 .
a b k o B ’ .3
0.0s88 | 0.5559 | 0.0143 | 0.8008 | - 0.50%0 Marshall- Palmer (M- P)
0.0868 | 0.5162 | 0.0205 | 0.8233 | - 0.3%40 o zr , M-P ZR
0.0791 | 05621 | 0.0367 | 0.7330 | - 0.2864 (.
, R=0.0365 2> % (8
) . ZR M-P
bias cod Fe
3.6173 7.9823 0.8370 0.3821 ZR ' z
5. 6919 10. 599 0. 8456 0. 4307 R , ZR
4.9408 10. 418 0. 9558 0.2177 6 ,
4
Ro 6
(i,
, e @ '
Rn(i) , (bias) '
(rmse) ( cod) (fse) , 2
3 2 3
.1 2 ’
Ro Rmn , 1



111

[1]
[2]

[3]

[4]

[5]

[6]

[7]

(8]

) . . : ,1986
T.A.Siga,V.N.Bring . Potentid use of radar differentia reflectivity
measuremernts at orthogona polarization for measuring precipitation. J.
Appl . Meteor. 1976 ,15:69 76
T.A.Siga,V.N.Bring . Differetid reflectivity and differentid phase
shift : Application in radar meteorology. Radio . 1978 ,13:271 275
K. Aydin,Y.Lure,T. A. Siga. Polarimetric radar measurements o
ranfal compared with ground-based rain gauges during MAYROLE
84. |IEEE Trans. Goxti Renote Sendng ,1990,28(4) :443 449
T.A.Siga,V.N.Bring ,E. A. Muédler. Ard conparisons o rarfal
rates derived from radar dfferentia reflectivity and di sdrometer meer
surements. |EEE Trans. Goosti Renmote Sendng ,1982 ,20:201 204
J. W. F. Qddard,S. M. Cherry. The ahility of dud polarization radar
(copolar linear) to predict rarfal rate and nicrowave atenuation. Rar
dio &i.1984,19:201 208

K. Ishimaru. Wave propagetion and scattering in random media. New
York ,Academic press. 1978 ,Chepter 1

T. Oguchi . Attenuation and phase rotation of radio waves due to rain:
cacuaions a 19.3 and 34.8 GHz ,Radi Soi. ,1973,8(1) :31 38

[9] R.Qnn,G D. Kinzer. The termind velocity of fdl for water droplets
in gagnant air.J. Meteorol . 1949 ,6:243 248

[10] J.S Marsdl ,W. M. Pdmer. The didribution of raindrops with sze.J.
Meter. 1984 ,10:25 29

1965 , 1983

1946 ,1981 )

()

1965 ,1991 )



