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3D seismic survey data and geostatistics-assisted 3D subsurface geology
models in petroleum industry
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This paper attempts to introduce recent advances in 3D subsurface geology modeling technology
applied in petroleum industry. In petroleum industry, obtaining precise subsurface geology model
is crucial for successful exploration and development. In addition, multidisciplinary approaches,
including geochemical basin burial history modeling, geologic structure modeling, stratigraphic
modeling and reservoir modeling, are also required to simulate complex geologic features and
processes. Notable characteristics in 3D subsurface geology modeling in petroleum industry may
include effective integration of 3D seismic survey data and recently developed technology such as
geostatistics, sedimentology and seismic geomorphology. Recent dramatic development of 3D
seismic technology enables to obtain realistic subsurface geologic data, including paleo-
depositional topography, reservoir distributions and reservoir properties, by means of attribute
analysis, 3D visualization and seismic geomorphological technique. Horizon slice, time slice,
surface analysis, seismic facies analysis and volume analysis including opacity rendering of
geobody-indicating seismic attributes are major methods for 3D display of targeted geologic body
and structures. Geostatistical stochastic modeling is a recently developed, effective method to
simulate geologic bodies and properties quantitatively in a finer scale. The parameters are
provided by 3D seismic attributes as soft data and by well petrophysics as hard data to simulate 3
D property distributions with conditioning at the well location. Geological and sedimentological
integration with geostatistical methods, such as multipoint, surface-based and process model-
based geostatistical modeling, has recently been developed as an effective method to simulate
precise geologic bodies.
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