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Application of seismic frequency-divided iterative inversion in
the prediction of thinly laminated channel sand bodies

REN Xian-Jun', LI Zhong®,MA Ying-Long’, DONG Ping*, TIAN Xing-Da’

(1. Exploration and Development Research Institute , Sinopec Northeast Oil and Gas Company, Changchun 130062, China; 2. Data Processing Center
( Zhanjiang) , Research Institute , Geophysical Branch ,China Oilfield Services Limited , CNOOC , Zhanjiang 524057 , China ;3. Research Institute of Explora-
tion Development , PetroChina Tarim Oilfield Company ,Kuerle 841000, China ;4. Engineering Technology Research Institute ,No. 3 Oil Production Plant of
Huabei Oilfileld Company ,Cangzhou 062450, China ;5. Changjiang Geophysical Exploration & Testing Co. ,Ltd. ,Wuhan 430010, China)

Abstract: The channel sand reservoirs in the Longfengshan area have the characteristics of typical lithologic reservoirs. This area has
thin sand bodies , narrow channels,and strong vertical and horizontal lithologic heterogeneity. It is difficult to predict the reservoirs at a
depth of 5 m or greater. The frequency-divided iterative inversion can fully utilize the full-frequency band seismic data and transmit the
seismic information of different frequency bands and scales step by step,thus optimizing the inversion results. In this study,the seismic
signal frequency bands were divided using the matching pursuit algorithm to obtain seismic data volumes of different scales. Under the
constraints of log data,the low-frequency,large-scale inversion results were used as the initial model for the next-order frequency band
inversion , and the inversion results. During the inversion, wavelets were adaptively selected using the correlation algorithm to enhance
the inversion accuracy. Regularization parameters were adaptively selected based on the Bayesian theory to adjust the relationship be-
tween resolution and stability to achieve the optimal balance and avoid chaos in inversion. In 2019, gas reservoirs in subzones 1-2-6 and
1-2-8 of the Yingcheng Formation were encountered in the drilling of four wells in the Longfengshan area. This result is consistent with
the inversion prediction results. Therefore , compared with conventional frequency division inversion, the method proposed in this study
has the advantages of high inversion accuracy, coincidence with seismic information,and full application of frequency bands. This meth-
od can effectively improve the identification performance of thinly laminated channel sand bodies and guide the exploration and develop-
ment of related lithologic reservoirs.

Key words: thinly laminated channel sand ;matching pursuit ; frequency-divided iterative inversion
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