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The Analysis of Scattering Characteristics of Raindrops and
Estimation of Specific Rain Attenuation for Different Drop Shapes
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Abstract

To predict rain attenuation accurately, we must know scattering characteristics of rain-drops for
real drop shapes. In this paper, the scattering characteristics of rain-drops are analyzed by an
analytical model, and the differences in the characteristics of the forward scattering amplitudes for
three different rain-drop shapes are compared. Using the results for the Pruppacher-Pitter's real
rain-drop shape, the specific rain attenuation in domestic environment is predicted, and the difference
from the ITU-R model is compared and analyzed.

GHz o149 S thool M Zhe-d4nd 244

LA 2 o A7 A F g8 [TU-R 2L A

o Mwres AFAE 2AH o|2R93} Laws-

FABANNAH)N Al 2o HA 2 "*“71]*} Parsons®] BlWHg 37] Bxel| 7ue B3 g,
S AAME Al e B3 3 0112‘—01 Tl e Ze7ad tg 97 ARgA
gt ITU-RAA A= Bdo] Qle At A} Ao, FUgtAel Ajg 7 Rgo) ot ¢l
28 & & E 400 GHzM A Hexd & Al% 7 o S i A AEd 43¢
Szl thE &40 Fo{A 1oy I s A= AR HE Foko) thE Foigo) wie
AL o AEE oA JAHY, EF 40 AEH ABEA ) 40| Mg ojoF B} Prup-

* Zdisty A sh2 83 Dept, of Radio Science & Engineering, Chungnam Nat'l Univ.)
** g2 ARNEANA T H(ETRI)
ok oAy 5 e AR 2 A 3 Dept. of Information & Data Communication, Ulsan Polytechnic Collage.)
= B tH 3 990826-07S
- ARSI 1999 99 15Y

701



REBHFPRAGE B 108 H5% 1995 9A

pacher-Pitter(P-P) ¢} a4 8929 sazye
Ougchi 5| point-matching7}8-& A28l &4
& ol glovt e AL At A" &
AE xS FEY dolEHI Fo4RA) &
e Rl @ AL RAAFY Aolx A
BRI
M2t 2 =FoAE e g 73974
59 /el d#o 2 Pruppacher-Pitters) A4 Hl
T& 3 o] ZANE BAl 2l tie) Morrisone
ol HFA Bl s AR FaA5IAL
g olgd ol2rye Algste Wwed Mus
- AE ANE T g Feol B2 ASAFER
% F 54¢& vxsAch 283 o)A
aE WEed a7z Ega 3y 29w
el AR A BHAAFE FRsn 12Y
ITU-R 2d3}e] Aolg vlw, BAaigd

Yy rEk

I. 2A0|22E

gEo] F4E2 ol o ywge Roke
T8 o) omuq 3719 ¢ o R J8 18 13 2o

P A& S AYyEs g 2% 19 13
zE ‘ﬂ‘%‘%ﬂ EHE
I'=g,(1+ MZOCnCOS”ﬁ) (1

2 Ued 4§ 9 6714 g dawd, é &l
¥ e 59 AR 2= 1A v
o, e HEAFE VeI

Pruppacher9} Pitter= W& W W9)Rd) o
@ o) HELRAL o gste MBS 0,2 A
dete e Tostdo AgubAdel 025~
325mmQl WiHge) W o2 Rk 17 2
s} 7},

39 3HF AT} ko) QAN Qe
o yZo] $HoT 257 a9 ZEE o} u) 99
o wrgko 2 Hud Atste) HAAL £ Q9 W

702

A N

2b

221 e e gue
Fig. 1. Cross-section of distorted rain-drop.
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Fig. 2. Pruppacher-Pitter’s rain-drop shapes.
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