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Accuracy Verification of Theoretical Models for Estimating
Microwave Reflection from Rough Sea Surfaces
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Abstract

This paper presents the verification of accuracies of theoretical models for calculating the microwave reflections from rough sea
surfaces. First of all, the Pierson-Moskowitz ocean spectrum was used to generate the rough sea surfaces. Then the relationship between
the significant wave heights, root-mean-square(RMS) heights and wind speed was derived by estimating the significant wave heights
and RMS heights of the generated sea surfaces according to various wind speeds, and compared the derived relationship with other
measurement data sets. The reflection coefficients of the sea surfaces were calculated by using a numerical method(the moment method).
Then, the numerical results were compared with Ament model, PO(Physical Optics) model, GO(Geometrical Optics) model and
B-M(Brown-Miller) model for various roughness conditions(wind speed) and incidence angles. It was found that the Ament model is
not accurate except for a very low roughness conditions(k,,,<0.4, k is wavenumber and £, is RMS height). It was also found that
at incidence angles lower than 70°, the PO and the GO models agree well with the numerical results, while the B-M model agrees
well with the numerical analysis results at incidence angles higher than 80° for very rough sea surfaces with k#,,>10.
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Table 1. Error of reflection coefficient for each model

Input parameters |Error| (dB)
Windspst | I || o | Go | b
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