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Field measurements of soil moisture in Tsukuba using microwave scatterometer
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The hydrological information at the large area are important to know the interaction
between the land surface and the atmosphere. Now the microwave sensors mounted on
satellites such as E ERS-1 and J ERS-1 are expected to collect the new information. This
study will focus mainly on the relationship between the soil moisture and the backscat-
tering coefficient measured by the microwave sensors. The backscattering coefficient value
is affected not only by the soil moisture but also by other factors such as polarization,
incident angle, sensor’s frequency, surface roughness, soil composition etc.

This paper examines effects of polarization and incident angles on the backscattering
for two different experimental sites, using a C-band scatterometer system. In case of the
bare soil, as the incident angle increases, the backscattering coefficient value decreases.
As for the relationship between the soil moisture and the backscattering coefficient, as
the incident angle increases, the soil moisture sensitivity increases while the correlation
coefficient decreases. In the measurement of the soil moisture by the C-band scatterometer
at FIELD, the better system combination is found to be the cross-polarization and the
incident angles at 20°.

Keywords: Microwave Scatterometer, Soil moisture, Backscattering coefficient, Depen-
dence of incident angle, Tsukuba’92
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#EH# (FIELD) HH 8/16 29.64 6.82
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EFER#% (GROUND) | VV  8/15 22.24 2.58
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o(u,v) : REDOHEBGE, u=z -2, v=y—y, ks = ~ksinb;cos ¢, , k, = —ksin 6, sin ¢,
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r r I(ET = 1)(R - R.L)lz o0 u2,U2
oy =0y = 1kio} cos? 6 2" //w Dol

BL. D, =k, +e,k,, ko =VE -2 =02, K, =VET—u?— 02, k'=kiEr
Ry, Ry : Fresnell DRHHRE (hF, BHE) 277

W(u —ksing,v)W(u + ksin§,v)dudv (3)

SEOEATRBETEEORELZTRDAN DT, BRAIC 3 DORMHZEX THESBREMKEREL, ZO&HE
FMOBBAY A P CHBLNERREREATH LBOLPL2EEEERL TS, EREBER, 12 C AV HEENTHE
BLEF— 2L TERAY A M ECHERCEAE, ZThOoDRHERIICELD D, ERELRAES 2B L
RELKERBR YV #—Ei# (FIELD) @ HH BEIZOWTIIE 6 FRBFHE (GROUND) O VV RHEIZOWTHE TITR
T, KBEEBRE Y ¥ —ERTRFPLARSNNEVFIZIBREICE D 25, PLARARKE RBIZO>NTERE»LH
T, TRIZFLARBBERE KR o TN Z L CRAKEALUADOHR, FITHEEDKINC L D EHBELBKE 2D
LEZDHIERTE, TOEDEEERFENEN TV EELZLNS, —F. FREFHATIZSVTIRRE L HRS—%
LTHY, BENBEEHELISENLOLARLTIVWI EMNbAS, 29 LEAEKFHRIIBT 2BRELBRECEEE
REREIZBVWIRFTH o,

(ot Moimure - seo vn)
E []
g-w \. l § ]
© n )
- e — .,
- R s S
| o~
-0 — 1
10 » 2 «0 50 «®
(D] H P - - “ .
Siveeemn o womy

X 7 il & B REE OB (GROUND VV /) R 8: #EMRK L T8k & & OB (HH20°)

—786—



{ ot m - n3s) ) (501 - (HH50) )
g g
¥ s can |
E L Rl g ¥
' "’ ——;I Aoisture (:) : ) ’ _—;II Molsture ;) ) )
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ZET 35, S50°DEIIEFLDARBBRRES RS- THEEOODRIIFEELRY, ZhIIFTEHOKRLE—KT S,
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ThODRRERD L, KEER Y #—Ei#h (FIELD) 0HE., PLANAINKE {RBIoNTHEASRENM < 22
V. hoEEEL/NEL S, L, FOASAN 2000 HH, HY, VH{EE T, HEGES 08 U ELBIFT
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—% ., BFERBEHE (GROUND) D4, PLOAHBIZL LT, HEBRENERICE,, Tk, TRASBELADMEN
HMT& T, HH {EH. FOAHA 20°UATREVES BRNEI IR 3, S EOBREIZEVWTLIRASEROT
BHEDS/ N E Mo e DICHERL TRASBECHBRERRNRAVWEEZL LW, ERRIZB 2RGEORGBERR TIZ. +
BAKSEROTBINES 30% ~ T0% & KEL, ZDED 5~ 9% O HEAIRENTERLTVBT,

# 4 BHREFR AWSKE BAHNHE (FIELD) ¥ 5 $HBEER-EMAKE EBHNEE (GROUND)

RE\AE 20° 35° 50° FE\ A%k 20° 35° 50°
HH el 028105  0.13767  0.07887 HH al 010114 -2.80742 -0.02214
b || -19.05675 -17.52993 -15.95005 b | -17.30555 33.46396 -19.56217
r 0.82 0.49 0.35 r 0.36 0.50 0.04
HV ol 026935 0.19421  0.13433 BV al -0.14892 -0.22576  -0.10935
b | -28.86746 -26.99033 -24.51368 b || -23.87086 -23.37409 -27.53363
r 0.86 0.80 0.69 T 0.22 0.28 0.11
VH el 025679 0.154775  0.09513 VH a x  -0.60815  0.18680
b || -27.49515 -25.51789 -23.96480 b x -12.74949 -38.74814
r 0.81 0.81 0.68 r x 0.35 0.81
Vv all 015241  0.13629  -0.00985 vV e 013191 0.08147  0.08223
b | -13.82127 -18.14403 -13.23260 b || -13.91535 -19.48065 -22.26191
¢ 0.44 0.59 0.04 r 0.29 0.29 0.16
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HEHEOERNEL, VAT AOEBESTRTVWEWIRAERS, LL, LEOERERBLITHICIII v R ERD
INEVHLAHBETERTIONFELNEEZEXOND, ZOBE, HFHELFRE 1 dB OTbIcs LT, BSR4
% BEOCKRHENTELRS, —F, BHEOHE. SEHER L C AU KOV /7 0tV CHRAEZFTL25H4. HHE
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