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Abstract

The wave field of XC Shale Gas Exploration Area was complex, and the stacking velocity was difficult
to obtain. The velocity analysis by superposition energy method could not meet the processing re-
quirements. This paper combined the characteristics of seismic data in the XC Shale Gas Explora-
tion Area, focused on the impact of factors such as low signal-to-noise ratio and near-surface ano-
malies on the quality of the velocity spectrum, the targeted processing techniques and methods
were proposed, a set of methods for precise extraction of seismic stack velocity in XC Shale Gas
Exploration Area were summarized. Firstly, the original data were purified and the noise was
suppressed by multi-domain and multi-method combination, and the signal-to-noise ratio was
improved. Secondly, various residual static correction methods were used for maximally reducing
the problem of high frequency static correction and improving the quality of seismic data. Finally,
the relevant characteristics of instantaneous phase and the statistical phase correlation method
were used to calculate the velocity spectrum, improve the precision of calculating speed. Better
imaging results are obtained; especially the quality of structural imaging in the middle and deep
layers is obviously improved.
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Figure 1. The single shot result before (a) and after (b) denoising
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Figure 2. The profile correlation before (a) and after (b) denoising
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Figure 3. The profile correlation before (a) and after (b) residual static calibration
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Figure 4. The velocity spectrums of different velocity analysis methods
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Figure 5. The stack profiles of different velocity analysis methods
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