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Abstract

Outcrop analogues have long been used to improve the understanding of subsurface systems, including building reservoir models of cliff
sections to examine the impact of heterogeneities on fluid flow. Such models are typically built by deterministically mapping key surfaces and
architectural elements from outcrops. These deterministic models replicate observed outcrop structures using a spatially referenced grid. Here,
we present an alternative statistical approach that employs a coordinate-free 3D grid populated with statistical data, object dimensions, and
spatial trends derived from the outcrop. Building a deterministic reservoir model requires significant effort in integrating field data, interpreting
pseudo-wells, and mapping surfaces extracted from the outcrop, making the process of creating a reservoir model time-consuming and
complicated. Statistical reservoir box models are easier and faster to build and simpler to compare with one another. Here, we address whether
statistical reservoir box models are sufficient to capture the heterogeneity of complex reservoirs. To answer this question, virtual outcrops of
the Middle Jurassic fluvial deposits of the Yorkshire coast in northeast England have been modelled using both approaches. These outcrops
serve as valuable analogues for subsurface hydrocarbon reservoirs of the Brent Group and similar paralic systems. Deterministic and statistical
reservoir models of four Yorkshire coast virtual outcrops have been created and flow simulated using standard initial conditions, representing
an oil field located two kilometres below the subsurface, along with average standard petrophysical properties for fluvial systems. The
simulation results show outcomes that are similar in terms of fluid flow behaviour, sweep efficiency, and hydrocarbon recovery. The results
suggest that the statistical modelling approach using virtual outcrops adequately captures the heterogeneity and properties of complex fluvial
systems, providing reliable insights for hydrocarbon reservoir evaluation and production forecasting in the subsurface. Key words: Fluvial
deposits, Yorkshire coast, Virtual outcrops, Reservoir modelling, Flow simulation.



