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Theorical analysis on the algorithm to extract surface soil moisture
using microwave scatterometer
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by Kazuhiro WAKASA, Taikan OKI and Katumi MUSIAKE

For hydrological models ,imformation of surface-soil moisture content in
terms of a large area is important . Then, using the microwave sensers’
datum of satelites , such as E-ERS1 and J-ERS1, is expected in order to
aquire soil moisture information of a large area . Nowadays , many studies
and experiments are under investigation for practice .

This study will deal with the Microwave Scattering Model for the relation
between soil moisture content and backscattering coefficient on the bare
soil . The backscattering coefficient value is affected not only by the soil
moisture content but by frequency ,incident angle , surface roughness ,and
so on. We calcurated backscattering coefficient based on the theory in some
patterns , and compared the value of the theory with that of experiment .

Keywords: Microwave Scattering Theory, Surface-
soil moisture content, Bckscttering coefficient,Surface
roughness
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Semi-Empirical Model : Dobson,et.al. (1985)
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Physical optics model for Relativery Smooth Surface

2
prcosb — 1/ pee, —sin? 6

e cos @ + \/urer —sin? 8

o4 = 2k% cos® § exp|—(2kay cos 8)?]

X i[(uczof cos? §)?] x / ” ™€) Jo (2K sin 6)¢d¢
0

n=1

Perturbation model for Slightly Rough Surface

Uyr €080 — 4/ ppEr — sin? 6

Urcos 6 + \/p.rer —sin28

2
2 exp{— (% sin 6)?]

2

2
ohg = 8(%)4012 cos* g

—876—



Geometric optics model for Relatively Rough Surface
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Backscattering Coefficient as a function of My
with 4 cases of incident angle
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