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Identification of point bar and abandoned channel of meandering river

by spectral decomposition inversion based on machine learning
LI Honghui'?, YUE Dali"?, LI Wei'?, GUO Changchun’, LI Xiang’, LYU Mei'*

(1. State Key Laboratory of Petroleum Resources and Prospecting . Beijing 102249, China;
2. College of Geosciences s China University of Petroleum (Beijing) . Beijing 102249, China;3. Research Institute
of Exploration & Development » SINOPEC Shengli Oil field Company , Dongying. Shandong 257000, China)

Abstract; Characterizing the hierarchical architecture of point bars and abandoned channels of a meandering river
is of great significance for enriching the architecture pattern of the meandering river reservoir and guiding the effi-
cient development of oil and gas fields. Therefore, the Guantao Formation of Zhongl2-Xiejian 3011 well block in
Gudao Oilfield in Bohai Bay Basin is taken as an example. and the point bars and abandoned channels of the
meandering river are identified based on spectral decomposition inversion technology. Firstly, with the seismic
data processed by spectral decomposition, the optimal seismic data of frequency bands are selected according to
the relationship between the amplitude and the thickness of the sand body, and the machine learning algorithm of
support vector regression (SVR) is used for spectral decomposition inversion. Then, on the basis of describing
the distribution law of sand bodies in composite channels by the plane attribute of inversed data volume, the sin-
gle meander belt is predicted according to the seismic, well logging, and other response characteristics of channel
boundaries. Finally, guided by the muddy semi-filling pattern of abandoned channels, this paper selects the in-
version attribute slices of the upper, middle, and lower parts of the target layer for RGB fusion, so as to estab-
lish the identification pattern of abandoned channels and identify point bars and abandoned channels under the
constraints of the quantitative model. The results show that: (DThe spectral decomposition inversion technology
based on machine learning can make full use of seismic information and logging information of different {requency
bands, which improves the resolution of inversion results and can guide channel boundary identification; @RGB
fusion technology is used to fuse the inversion attribute slices at different positions of the channel, which can help
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recognize the spatial combination relationship between sand bodies and identify inter-well abandoned channels;
(®Based on the seismic data with a dominant frequency of 38 Hz, four single meander belts, 13 abandoned chan-
nels, and 15 point bars are identified in the composite meander belts of the target layer by using the identification
technology of point bars and abandoned channels of meandering river based on spectral decomposition inversion.
The injection well data verifies the accuracy of this method, which has a good application prospect.

Keywords: reservoir architecture, spectral decomposition inversion, RGB fusion, machine learning, meandering

river, Gudao Oilfield
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