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DESCRIPTION

The integration of 3D sedimentary architecture has
revolutionized geophysical —applications by providing a
comprehensive understanding of the Earth's subsurface. This
cutting-edge approach enables researchers to reconstruct the
intricate structure of sedimentary deposits in three dimensions,
offering valuable insights into reservoir characterization,
hydrocarbon exploration, and environmental studies.

Procedure for constructing 3D sedimentary
architecture models

The construction of 3D sedimentary architecture models
involves a systematic process that integrates various geophysical
data sources and computational techniques. The following steps
outline the general procedure:

Data acquisition: The first step is to gather relevant geophysical
data, including seismic surveys, well logs, core samples, and
geological maps. These datasets provide crucial information
about the subsurface characteristics and sedimentary deposits.

Data integration: Geoscientists merge the collected datasets to
create a unified representation of the subsurface. Techniques like
seismic inversion, which converts seismic data into rock
properties, are employed to enhance the resolution and accuracy
of the subsurface models.

Geological interpretation: Geologists and sedimentologists
analyze the integrated data to interpret the geological features,
sedimentary facies, and depositional environments present in
the subsurface. This interpretation is crucial for understanding
the architecture and heterogeneity of the sedimentary deposits.

3D modeling: Using specialized software, geophysicists build 3D
models that represent the sedimentary architecture. These
models integrate the geological interpretation with the
geophysical data, allowing for a detailed representation of the
subsurface. Techniques such as stochastic modeling, geostatistics,
and machine learning algorithms are often employed to account
for uncertainties and improve the accuracy of the models.

Visualization and analysis: The constructed 3D sedimentary
architecture models are visualized and analyzed to gain insights
into the internal structures, connectivity, and heterogeneities
within the sedimentary deposits. Geoscientists can explore the
models from different angles, slice them at various depths, and
extract information about reservoir properties, fluid flow
dynamics, and geological processes.

Advantages of 3D sedimentary architecture in
geophysical applications

The utilization of 3D sedimentary architecture in geophysical
applications offers several significant advantages over traditional
2D representations:

Enhanced understanding: 3D models provide a more realistic
and comprehensive view of the subsurface, allowing geoscientists
to understand the complex architecture of sedimentary deposits
in detail. This deeper understanding aids in unraveling the

geological history, characterizing reservoirs accurately, and
identifying potential exploration targets.
Improved reservoir  characterization: 3D  sedimentary

architecture facilitates precise reservoir characterization by
integrating multiple datasets. Geophysicists can identify reservoir
units, map their distribution, and quantify essential properties
such as porosity, permeability, and fluid saturation. This
information is vital for optimizing hydrocarbon exploration and
production strategies, maximizing recovery, and minimizing
risks.

Quantitative analysiss 3D models enable geoscientists to
perform quantitative analysis of sedimentary deposits, including
volumetric calculations, flow simulations, and geological
property mapping. This quantitative approach provides valuable
insights into reservoir connectivity, heterogeneity, and fluid flow
pathways, aiding in reservoir management and decision-making.

Improved risk assessment: Understanding the 3D sedimentary
architecture is crucial for assessing geological risks and potential
hazards. By analyzing the distribution and connectivity of
sedimentary units, geoscientists can identify areas prone to
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natural hazards such as landslides, subsidence, or gas seepages.
This information is invaluable for mitigating risks and ensuring
safer exploration and development operations.

Environmental studies: 3D sedimentary architecture is also vital
for environmental studies, allowing researchers to investigate
coastal evolution, river dynamics, and climate change impacts.
By reconstructing past sedimentary environments, scientists can
better predict and manage the effects of sealevel rise, coastal
erosion, and other environmental challenges.

The integration of 3D sedimentary architecture in geophysical

applications has transformed our understanding of the

J Geol Geophys, Vol.12 Iss.5 No:10001104

OPEN 8 ACCESS Freely available online

subsurface. By utilizing a systematic procedure to construct
detailed 3D models, geoscientists can gain valuable insights into
reservoir exploration, and

environmental studies. The advantages of 3D sedimentary

characterization, hydrocarbon

improved
reservoir characterization, quantitative analysis, and better risk

architecture, including enhanced understanding,
assessment, are revolutionizing the field of geophysics. As
the utilization of 3D
sedimentary architecture will undoubtedly play an increasingly

technology continues to advance,

pivotal role in optimizing resource exploration, management,
and environmental sustainability.
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