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Fig. 1 Frequency increasing effect analysis
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Fig. 2 Single seismic signal analysis
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Fig.3 Removal process of strong

reflection recognition
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Fig. 4 Modle method verification
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Offshore mid—deep and thin reservoir prediction covered by strong reflection

MAN Jian, HU Lin, SUI Bo, MA Guangke, MAN Yong
(CNOOC China Limited, HaiNan Branch, Haikou 570311, China)

Abstract: The mid—deep thin interbedding lithologic oil reservoirs remain one of the challenging targets for offshore explo-
ration. Mid—deep seismic data generally suffer from poor quality, low resolution, and strong reflections from the caprock. For
better prediction on such types of reservoirs, a workflow that implements explicitly thin—layer oil prediction in the presence of
substantial reflecting interference is proposed in this paper. The workflow applies two optimization processing on seismic data
to improve the resolution for the thin sand layer. First, Optimized wavelet deconvolution is performed to broaden the frequency
bands of seismic data. The enhanced high frequency may result in better resolution for thin sand layers, whereas the perform-
ance is limited on actual seismic data. The matching pursuit algorithm is used to decompose the seismic data to remove the in-
fluence of solid reflections the caprock. The strong seismic reflections are identified by the matching pursuit algorithm that is
locally constrained by the frequency of strong reflections. The strong reflections can be removed from the seismic data after fre-
quency broadening. Based on the optimized seismic data, pre—stack inversion and reservoir prediction are carried out for com-
plex mid—deep reservoir prediction. This paper introduces the principle of processing of frequency broadening and vital reflec-
tions removal. It analyzes the seismic response of thin—sand layers and the formation of strong reflections due to caprock via
forward modeling. The proposed techniques are applied to the reservoir prediction on real seismic data from the Western South
China Sea. The results suggest that this workflow performs well in predicting the distribution characteristics of thin sand reser-
voirs and improving the subtle target layers oil and gas prediction accuracy. The method may provide a new reference for the
prediction of subtle oil and gas reservoirs in the presence of strong reflections in mid—deep layers and is of great significance to
oil and gas exploration and development.

Keywords: offshore mid — deep layer; frequency broadening; strong reflections removal; quadratic optimization; seismic

inversion; reservoir prediction



