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Numerical Computation of the Backscattering Coefficients of Rice

Fields Using the Impedance Boundary Condition, Moment Method
and Monte Carlo Method
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Abstract

A numerical algorithm for estimating precise backscattering coefficients of rice fields is proposed and its accuracy
is verified in this paper. After a bunch of rice plants above water surface is modeled with a bunch of randomly oriented
lossy dielectric bodies above an impedance surface and the equivalent volume currents of the lossy dielectrics are
computed using the moment method. Then, the scattered fields of a rice field with many bunches are computed with
a Monte Carlo method, and consequently the backscattering coefficient of the rice field is computed for various
incidence angles and polarizations. Finally, the backscattering coefficient of a rice field is measured at 1.85 GHz using
an R-band scatterometer system, and these experimental data are used to verify the numerical algorithm proposed in
this paper. It is found that the numerical computation results agree well with the measurement data.

Key words : Moment Method, Impedance Surface, Scattering Coefficients, Dyadic Green’s Function, Monte Carlo
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Fig. 1. Numerical modeling for rice field.
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