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Summary

Acquisition of 3D seismic surveys on a 2D surface results in 5-dimensional data, consisting of
four spatial dimensions and one temporal dimension. The distribution of seismic traces in the 4D
spatial domain can vary across different geometries, with significant implications for seismic data
reconstruction algorithms. In this paper, we will investigate the seismic spatial dimensions for
various orientations and arrangements.

Methodology

Figures 1a-1c show the Orthogonal, MegaBin, and EcoSeis™ zigzag geometries with equal trace
density, respectively. The MegaBin and EcoSeis™ geometries feature interleaved sources and
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Figure 1: Survey lines representing a) Orthogonal b), MegaBin and c) EcoSeis™ geometries
with equal trace density. d)-f) show the offset-x vs offset-y distribution of traces inside 16x16
bins from geometries a) to ¢), respectively.
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receivers along the lines (black lines), while the orthogonal geometry has sources along the E-W
direction (red lines) and receivers along the N-S direction (blue lines). Figures 1d-1f depict the
offset-x vs offset-y distribution of traces for 16x16 bins from the geometries shown in Figures l1a-
1c, respectively. The MegaBin and EcoSeis™ surveys provide an abundance of very near-offset
traces compared to the Orthogonal survey. The MegaBin survey results in coarse and regular
spatial sampling in the offset-vector domain (Figure 1le). In contrast, the EcoSeis™ survey
(Naghizadeh et. Al., 2023) leads to finer, irregular spatial sampling in the offset-vector domain
(Figure 1f), which is beneficial for effective Sparse Fourier reconstruction (Naghizadeh and
Sacchi, 2010) of the seismic data.

We will investigate the 4D spatial distribution of traces from 3D real seismic data and highlight the
advantages and shortcoming of different seismic geometries.

Conclusions

We provide a thorough investigation into all 4 spatial dimensions of different 3D Seismic survey
geometries. We show survey design attribute analyses and real data interpretations that
emphasize the importance of proper 4D spatial sampling.
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