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(scatterer)
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(Brussaard, 1976)

) Laws

Parsons
(terminal velocity)

(profile ram rate)

(
Marshall

Palmer

(host)

1



(effective  permittivity)
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Pruppacher and Pitter (1971) Oguchi (1983)
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Medhurst (1965)
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(Brussard, 1976)

Oguchi (1983)
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(Oguchi, 1983)
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Vis. . 2
Y ' iVht

n{a)da = NOoe~Ada m AR
NO= 16x 10 m mm
A =82R-02 mm1

n{a)da R
(mmhr)  a

da (21)

at—

1 47 2
Joss et al (1968) Oguchi (1983)
, 7 (disdrometer)
3
(drizzle), (widespread) (thunderstorm) Joss et
Marshall Palmer
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Oguchi (1983)
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Marshall & Palmer Rain Drop Size Distribution
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(relative permeability) 1
(host medium)
(scatterer)
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Cole Cole Ray (1972)
Cole  Cole (modified)
(Debye ' equation) ! 20 50
( (empirical model)
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. Relative Permittivity of Liquid Water at 20 degrees Celsius
10 T

bsilon)

relative permittivity
=

e(epsilon)
100 0 11
10 10 10°
frequency (GHz)
2.18 2
2
(inhomogeneous  medium) (mixed
meium) 2 (host medium)
(scatterer)
(ellipsoid) ' (size), (ellipticity) (orientation)
(quasi-static)
K
d «— d (Sihvola, 1988)
(scattering
loss) (Sihvola, 1988)

(absorption loss)



(macroscopic electric field, E)
27

-£0E
:
(polarization, P) (28)
P=«P
0
(D)
D=¢k
D=fE+P

FelfE 27)

{L1f]
(displacement current, D)

............ )

............ 28)

(displacement current)

(2.10
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N

(2.13)

213)

(depolarization field)
(polarizing field, El) (Sihvola, 1988)

EG=E +AL'P .11
P (28)
(depolarization dyadic) (212) (Sihvola, 1983)
1=2Ln, e (2.12)

(depolarization factor)

— (Sihvola. 1988)

(nolarizability, a )
P=ake .. (213)

DEEfrsPpa  Ee (27), (28), (2.10)
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Kharadly and Choi (1988)
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Im(Er) - 1

Re(Er) - 1

Real Part of Relative Effecive Permittivity at 20 degrees Celsius

Smm/hr
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Bmm/hr
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10°}
106 0 3 1
10 10 10
frequency (GHz)

Irgaginary Part of Relative Effecive Permittivity at 20 degrees Celsius
10 .

————401.6mm/hr
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(differential ~ attenuation
| ' (differential phase shift coefficient)

(cross-polarization isolation : XPI)
polarization discrimination : XPD)

F(L) - E{L - Q)M

coefficient)

............ 230)
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1 2
1 1 1
£1 ) =e-KL I
E2{i) = el 2
(DA)
DA =2010glE2 )!-201og[E, )! (231)
=2010gle'A/|-2010g[e'V|
=201o0ge;(1v )
Inle/tk A,Ii)
DA =20——-— (232)
= 8.686Im(k, —k,)L dB
(c0) 8.686Im(£1-£ 2)x 1000
Ca=8,686Im(£1- £2) dB/km (2.33)
(DPS)
DPS =zE2 )-ZE1) (234)

= Re(£1- £2)L rad.
= 180Re(£1- £2)L  deg.
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(Stutzman, 1984)

(crosstalk)

Cf = —

221

(¢}

--Re(£1- k2) x 1,000 deg./km

221

............. 2.3)

39



40

1 xil=-1
Ex
2 Xpi2= -~~~
p Ea
AEMIMISUWINTEAY
E E2 12
E Il E2 1 2
ER E7 1 2
221
XPIx * * xpil  XPI2 Xpi2
1
£l £P 2
£2 £2

(Stutzman, 1984)



1 xpdl= £

2 Xpd: = EG

)

(instantaneous value)
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