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Abstract: For reservoirs in the late stage of water-flooded development, predicting the distribution of remaining
oil and formulating effective strategies for tapping remaining oil potential are crucial for enhancing ultimate
recovery. Taking the cnx reservoir in Liuchu Oilfield of Raoyang Sag as an example, this study established a
method for the prediction and characterization of remaining oil in water-flooded reservoirs based on fuzzy
evaluation utilizing conventional static geological parameters and dynamic production data to achieve the efficient
and high-precision prediction of remaining oil distribution. First, ten key evaluation parameters influencing fluid
flow in the reservoir were selected. Their correlations with remaining oil saturation were analyzed and the

weighting factor of each parameter was calculated. Then, these parameters were categorized into the secondary
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evaluation factors of geology and development based on their attributes, and their weight coefficients were
recalculated to derive the probability of remaining oil distribution at each well location. Finally, by applying the
radial basis function interpolation method and incorporating structural and lithological constraints, the planar
distribution pattern of remaining oil was predicted. Validation with actual dynamic data from multiple production
wells demonstrates that with straightforward data processing, operational simplicity, and reliable results, the
proposed method for characterizing remaining oil in late-stage water-flooded reservoirs based on fuzzy evaluation
is feasible. Compared with the single-factor fuzzy evaluation method, the prediction accuracy is improved by
13.1%, and the consistency with actual development outcomes in the study area reaches 85.4%. This method
provides practical guidance for designing reservoir potential tapping strategies.

Key words: remaining oil characterization; fuzzy comprehensive evaluation; radial basis function interpolation;

Analytic Hierarchy Process; Liuchu Oilfield
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Fig. 1 Regional location and structure map of the study area
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Fig. 2 Lithological and physical characteristics of the reservoir in the study area
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Fig. 3 Simulation of radial basis function interpolation process
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Table 1  Influencing factors and influence mechanisms of the distribution of remaining oil
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Table 2 Membership degree values for different microfacies types
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Table 6 Evaluation index of geological and development factors
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Fig. 4 Oil saturation distribution and proportion statistics in Ed,1I-3-1 and Ed,II-4-2 sub-layers
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Fig. 6 Relationship and correlation between comprehensive water cut and calculated oil saturation
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