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Numerical Simulation of Radar Backscattering from Qil Spills on Sea
Surface for L-band SAR
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Abstract : This paper presents a numerical simulation of the radar backscattering from oil spills on
ocean surface. At first, a one-dimensionally rough sea surface is numerically generated for a given wind
speed at HEBEI SPIRIT accident. Then, an oil-spilled sea surface is represented with a two-layered
medium, which is generated by adding a thin low-dielectric oil layer on the randomly-rough high-
dielectric sea surface. The backscattering coefficients of various oil-spilled sea surfaces are obtained
using the Method of Moments and Monte Carlo technique for various surface roughness, oil-layer
thicknesses, frequencies, polarizations and incidence angles. The numerical method is verified with
theoretical models for simple structures. The reduction of the backscattering coefficients due to the low-
dielectric oil-layers on sea surfaces has been analyzed. These numerical results will help to detect any
oil spills on sea surfaces, and consequently, to classify SAR images.

Key Words : Oil-spilled sea surface, backscattering coefficients, method of moments, Monte Carlo
technique.
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Fig. 1. Geometry of the two-layered medium.
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Fig. 2. Comparison between the numerical results of this
study and the PO model for a homogeneous surface
with the roughness in the validity region of the PO
model.
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