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Abstract; When the wavelength of the electromagnetic wave is less than the size of the underground target,
electromagnetic waves will be reflected and refracted on the interface of the geological body. However, existing
literature does not provide a unified and standardize description of the vector direction of reflection and refraction.
Based on this issue, this paper attempts to analyze and explore the propagation laws and directions of reflection
and refraction of planar electromagnetic waves at underground conductive interfaces from a theoretical
perspective. According to the correlation between electromagnetic wave electric field and magnetic field vector,
starting from Snell’ s Law, the reflection and refraction problems on the interface of underground good conductors
are theoretically derived and analyzed, combined with the practical application of natural electromagnetic method
in surface exploration. Through the research, it finds that when the natural electromagnetic signal is incident onto
the interface of a good underground conductor, the refracted wave is always in phase with the incident wave;
while the reflected signal F, is in phase with the incident signal E; in TE mode, and the reflected signal H, is in

phase with the incident signal H, in TM mode. From this, the vector direction of natural electromagnetic signals
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when reflected at the underground electrical interface can be determined, and this also provides a certain
theoretical reference for the interpretation of selective frequency sounding methods.
Keywords: reflection coefficient; forward modeling; groundwater; electromagnetic field; frequency

selection method of telluric current ( FSM)
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