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Study of sharpening the TEM pseudo-seismic wave-form
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2 College of Geology Engineering and Geomatics, Chang’an University, Xi'an 710054 ,China

Abstract Because of the relationship between diffusion field of electromagnetic wave in conductive
medium and electromagnetic wave equation in lossless medium, transient electromagnetic ( TEM)
method pseudo-seismic technology can be realized and wavelet can be transformed accordingly.
But the transformed virtual wave is often with wide waveform, which reduces the resolution and
affects the development and promotion of pseudo-seismic method. In this paper, we studied
waveform broadening phenomena of virtual wave. Firstly, we discussed the reasons for virtual
waveform broadening phenomena, pointed out that it is not due to the energy loss when wave
propagates in the medium, but because that the propagation velocity of virtual wave in the virtual
medium is much smaller than the velocity of electromagnetic wave propagating in the physical
medium. Secondly, we put forward an idea that uses deconvolution technology to eliminate the
waveform broadening effect in the wave-field transformation. We also computed and processed
several known models and achieved good results which proved that the TEM method pseudo-
seismic technology can enhance the capacity of TEM method to identify the underground electrical
interface so that makes the transient electromagnetic method in fine exploration possible.

Keywords Transient electromagnetic field, Wave-field transformation, Sharpen wave-form,De-convolution
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Fig. 1 Wave-field transformed result of geo-electric models

(a) Result of K-type wave-field transformation; (b)Result of Q-type wave-field transformation;

(c) Result of A-type wave-field transformation.
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Fig. 2 Distribution property of kernel function
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(a) H-type model imaging map; (b) Section of H-type model.
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Comparison of 3-D body wave before and after de-convolution processing

(a) 3-D geo-electric model; (b) Plane distribution of calculated field point; (¢) Waveform before de-convolution processing;

(d) Waveform after de-convolution processing; (e) Imaging section by the de-conversion wave data.
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