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Abstract

Thin coal seams, abundant partings and rapid vertical variations complicate coal-boundary identi-
fication and interval-scale coal-bearing evaluation in deep coal measures. Multi-well conventional
logs and existing interpretations from an eastern block of a sedimentary basin were used to estab-
lish a probabilistic workflow. Nine logs (AC, CAL, DEN, CNL, GR, RD, RS, SP and PE) were used as pre-
dictors. Coal and non-coal labels were derived from existing interpretations, and class-weighted L2-
regularized logistic regression was assessed by leave-one-well-out validation. Means and standard
deviations within an 11-sample sliding window were further introduced to represent vertical con-
text. The point model achieved an overall AUC of 0.9867 and recall of 0.9601. The context model in-
creased AUC and recall to 0.9931 and 0.9668, respectively, while precision decreased, indicating
fewer missed coal responses but a broader review range. The conventional threshold method re-
mained conservative for typical coal responses, whereas probability output was more suitable for
screening thin seams, boundaries and atypical intervals. Probability grading, continuity constraints,
short-gap merging and borehole-quality checks were combined to support interval-scale coal-bear-
ing evaluation. The workflow is intended for probabilistic review rather than as a replacement for
integrated manual interpretation.
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Figure 1. Workflow for coal seam identification and coal-bearing evaluation
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Figure 2. Robust separation indices of logging variables between coal and non-coal samples
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Figure 3. Overall performance comparison of different identification methods
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Figure 4. Integrated logging interpretation of a representative interval in well M-3
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