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Geologically constrained reservoir prediction via multi-attribute intelligent fusion:
A case study of the Block Zhong-2, Chengdao oilfield, Bohai Bay Basin

GUO Yixuan',XIE Pengfei', XING Enhao’, YIN Yanshu', HU Xun', WANG Lixin'

(1. School of Geosciences, Yangtze University, Wuhan, Hubei 430100, China; 2. Offshore Oil Production Factory, Shengli Oilfield Branch
Company, SINOPEC, Dongying, Shandong 257237, China)

Abstract: The upper member of the Guantao Formation in Block Zhong-2 of Chengdao oilfield develops typical meandering
river deposits, featuring rapid lateral facies transitions and complex superimposed sandbodies. Constraints in offshore data
acquisition have resulted in sparse development well patterns and degraded seismic data quality. These limitations hinder
accurate sandbody prediction and fail to meet the requirements for remaining oil development. To address these challenges,
this study proposes an intelligent reservoir prediction method based on geologically constrained multi-attribute fusion, with
steps shown as follows. (1) Geological constraints are integrated via well-to-seismic calibration. By combining meandering
river depositional models with datasets showing high local sandbody correlation, local reservoir distributions are accurately
delineated to serve as supervisory labels for the intelligent algorithm. (2) Seismic attributes highly correlated with reservoir
properties are optimized through attribute extraction and spectral decomposition to construct the training dataset. (3) An
integrated Genetic Algorithm-Convolutional Neural Network (GA-CNN) algorithm is adopted to achieve high-resolution
characterization of reservoir sandbodies under the sparse well patterns typical of offshore fields. The research results indicate
that: (1) the proposed geologically constrained multi-attribute fusion method significantly enhances computational efficiency
while simultaneously improving prediction accuracy; (2) the predicted planar attributes correlate well with sandbody

thickness (coefficient of determination R*> = 0.865) , and the planform geometry and boundaries of the channels are
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faithfully recovered; (3) predicted sandbodies on cross-sections exhibit high consistency with well-based architectural

profiles, as the comparison between the sampled prediction results and lithofacies log interpretations yielding an

accuracy of 86.11%. This proposed method provides a high-precision, robust, and operational tool for reservoir

prediction in analogous oilfields, demonstrating significant potential for broad industrial application.

Key words: sparse well pattern, convolutional neural network (CNN) , genetic algorithm (GA) , intelligent fusion,

meandering river, reservoir prediction, Block Zhong-2, Chengdao oilfield, Bohai Bay Basin
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Fig. 1  Schematic of the convolution process for seismic attributes
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Fig. 3 Schematic illustration of the geologically constrained multi-attribute intelligent fusion method for reservoir prediction
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