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Abstract: Based on the Maxwell equations, we obtained the GPR wave equation satisfying the Debye relationship in
dispersive media, deduced the finite element discretization format of this equation, and made a GPR forward simulation
program by MATLAB. Choosing a typical geoelectric model, we analyzed the dispersive media GPR results in different
frequencies while we considered dispersion and no dispersion, separately. The results show that the characteristics and
rules of GPR waveform wave propagation process often produce distortion and attenuation in dispersive medium, and
there is a discrepancy between the GPR forward modeling results without considering the attenuation of the medium and
the measured radar waveform. We applied these conclusions to interpret the actual data of pipe culvert in a highway of
Guangdong Province, China, which explained the measured data effectively, and made a good suggestion to select the
antenna frequency in GPR measurement process.
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