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Current status,application cases and development direction of marine
broadband seismic exploration technology in China

Ye Yunfei Sun Wenbo Huang Rao
(CNOOC Research Institute Co. , Ltd. , Beijing 100028, China)

Abstract: A breakthrough has been made in the acquisition and processing technology of marine broadband seismic data, greatly ex-
panding the frequency range of seismic data. However, as influenced by the propagation laws of seismic wave fields and the absorp-
tion of strata, there are significant differences in the spectral characteristics of broadband seismic data between shallow and middle to
deep layers. Especially., broadband seismic data indicate a dominant low-frequency feature in mid deep layers, and there are signifi-
cant differences in events of seismic reflection and the conventional seismic data collected by horizontal streamers. Therefore, great
challenges have been faced by the seismic inversion and interpretation techniques based on traditional seismic amplitude information.
The paper first summarizes the current status of marine broadband seismic data acquisition and processing technology. Based on the
large amount of data collected in deep water areas in China, it analyzes the wavelet and spectral characteristics of current deep-water
broadband seismic data. It is proposed that inversion, attribute analysis, and sequence interpretation techniques should be adopted
according to the characteristics of broadband seismic data at different buried depth and the requirements for targeted research, so as
to fully utilize the advantages of broadband data. Moreover, based on the actual application cases of target areas as well as real
achievements, the future development directions of marine broadband seismic exploration technology have been prospected.
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Fig.1 Seismic wavelet received by horizontal streamer acquisition
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Fig.2 Comparison of Riker,simulated and broadband wavelets
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Fig.3 Broadband seismic data and spectral characteristics of marine inclined cables
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Fig.4 Frequency band composition of seismic inversion results
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Fig.5 Comparison of inversion results between conventional seismic data and broadband seismic data
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Fig. 6 Comparison of different wavelets and instantaneous amplitudes
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Fig.8 Comparison of coherent attributes between conventional seismic data and broadband seismic data
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Fig.9 Comparison of conventional seismic data and broadband seismic data and their instantaneous phase gradients
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Fig. 10 Broadband seismic data and calculated instantaneous phase gradients
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Fig.11 Overlap of broadband seismic data and calculated instantaneous phase gradients
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