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Abstract: The seabed and base of the deep-sea basin area of the South China Sea are rugged and have
complex underground geological structures. These factors make a large number of complex multiple-
waves and diffraction waves of seismic data develop. Meanwhile, caused by ghost waves, the low-
frequency signal loss of deep reflection seismic profile is severe, which brings great challenges to the
imaging of middle and deep targets. Concerning the problems of weak energy of deep low-frequency
signal, the development of complex multiples and serious interference of diffraction waves in the 2D
seismic data of the South China Sea, three key processing techniques, namely adaptive ghost wave
removal, complex multiple wave combination suppression method and multi-attribute constrained
complex diffraction attenuation, are adopted. The actual seismic data processing results show that:
the deep 5-13 Hz low-frequency signal energy has been significantly enhanced, the signal-to-noise
ratio has been increased from 5 to 10, and the suspected Moho imaging has improved significantly,
which provides reliable basic data for subsequent comprehensive geological research.
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Table 1  Acquisition parameters of deep reflection

2D seismic in the South China Sea
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Fig. 1 Original single shot data and its frequency spectrum
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Fig. 10 Comparison of stack before and after combined suppression of multiples
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