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Optimal receiver depth for seismic monitoring in shallow boreholes
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Abstract:

Seismic receivers are placed in shallow boreholes to increase the Signal-to-Noise Ratio (SNR) of recorded
seismic waves, especially for detection of microseismicity or other types of permanent reservoir
monitoring. We will show that both seismic signal and seismic noise in frequencies greater than 1 Hz
decay with the depth at shallow boreholes. Additionally we provide evidence that the seismic noise is
formed by body waves of noise sources at the surface penetrating to depths exceeding one wavelength
of the surface waves. Finally we show direct evidence that the seismic noise levels at depths smaller
than 1 wavelength of surface waves are decaying exponentially. We conclude by outlining our patented
methodology of optimal receiver depth deployment to obtain the most significant improvement in the
SNR of body waves (either microseismic events or reflections from interfaces - suitable for passive and
active seismic monitoring).
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