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Abstract

The 3D geological model is the ultimate quantitative carrier of development-
geology results for a gas reservoir and the common data basis for reserve estimation,
well placement and reservoir simulation. Based on 634 bibliographic records retrieved
from CNKI (268 unique), full abstracts of 39 core papers, full texts and figures of 24
downloaded papers, 13 Crossref-verified international papers and 6 classic monographs,
this report systematically reviews the concept, history, data basis, workflow, key
methods and typical practices of 3D geological modelling for gas reservoirs. Four stages
are identified: two-dimensional mapping, 3D deterministic modelling and geostatistics,
facies-controlled stochastic modelling with multidisciplinary integration, and fine
characterization with intelligent modelling. The technical system is summarized as
seven steps: data preparation, structural framework, facies/lithofacies, petrophysical
properties, fractures and vugs, upscaling and dynamic validation, and uncertainty
assessment. Different technical routes have been established for fractured-vuggy
carbonates, tight sandstones, volcanic, coal-bed and shale gas reservoirs, with history-
match consistency generally reaching 85%-96%. Key problems include the scale gap
between well and seismic data, dependence on training images, cross-scale
characterization of fractures and vugs, insufficient uncertainty quantification, and a
weak static-dynamic loop. Future directions are seismic-driven modelling, process-
based simulation combined with multiple-point statistics, generative artificial
intelligence, modelling-simulation integration and digital twins.

Key words: gas reservoir; 3D geological modelling; reservoir characterization; facies-
controlled modelling; multiple-point geostatistics; fracture modelling; uncertainty
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