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High-order Staggered Finite—difference Numerical Simulation of
While—drilling Seismic Wave Field
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Abstract The while—drilling Vertical Seismic Profile (VSP) is a new kind of geophysical prospecting techniques which uses the noise of
drill vibration as its seismic source and receives signal by the wave detector deployed on the earth. The vibration of rock—drill is random
and continuous, and the wave signal is weak. However, the noise in the well field is strong, and the waves of different times and seismic
phases superpose and interfere with each other. As a result, these factors make the SNR of while—drilling seismic data too low and result
in the complexity of wave field, in the meantime, make the data processing much more difficult. By using high—order staggered grid FD,
it could simulate while —drilling seismic wave field with the different shotpoint depth and different offset distance from the first—order
velocity—stress wave equations. Finally, the study on the spatial propagation regulation and characteristics of while—drilling seismic field
is able to guide the processing and interpretation of practical while—drilling seismic data.
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Fig. 1 Ray relationship of while—drilling seismic
wave field in 2D seismic space
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x1 BRNAREENRSH
Table 1 Physical parameters of layer media model
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Fig. 4 Snapshots of layer media model
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Fig. 5 Common source gathering of different shotpoints and common offset distance
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