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Abstract: The most widely used source in marine seismic exploration is the air gun, which is characterized by
stable, reliable, good wavelet consistency and rich frequency components. In the interpretation and processing
of marine seismic data, the far—field wavelet of air gun source not only determines the quality of seismic data,

but also is widely used for deterministic wavelet deconvolution, broadband processing and so on. It plays an
irreplaceable role. In this paper, the far—field wavelets are derived from the near—field wavelets recorded in the

seismic data—assisted trace, which not only avoids the measured far—field wavelets with high measurement cost
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and high operation difficulty, but also obtains far—field wavelets with higher accuracy than directly extracting
wavelets from seismic data. The obtained zero—phase operator (including the suppression bubble operator and the
shaping operator) can be further obtained by using the obtained far —field wavelet, which can be used to
eliminate the influence of the virtual reflection and the bubble effect on the seismic data, and perform zero-—
phase processing. The method is verified with actual seismic data, and the results not only effectively suppress
the continuation phase of reflection wave on seismic section, but also eliminate the influence of non—zero phase

data on high—resolution processing and interpretation calibration. The method is practical and reliable from the

actual data processing effect.

Keywords: Marine seismic; Far—field wavelet; Zero—phase operator; Bubble effect
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Fig.1 Reflection path of source wavelet and fictitious reflection
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Fig.2 Combination of air gun array (six subarrays)
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Fig.3 Near field wavelet recorded by near field detector in fig.2
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Fig.4 Far field wavelet calculated by near field wavelet
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Fig.5 Acquisition and application of far field wavelet
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Fig.6 Shot gather before (a) and after (b) far field wavelet application
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Fig.7 Shot gather spectrum before (a) and after (b) far field wavelet application
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Fig.8 Stack profile before (a) and after (b) far field wavelet application
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