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Abstract

Interbed multiples are a naturally occurring wave propagation effect that conventional seismic processing workflows often fail to identify and
eliminate. This results in laterally coherent noise in the final seismic image. The strength and quantity of interbed multiples depend on the
contrast in elastic properties between layers and their thickness relative to the wavelength of seismic waves. These factors make it difficult to
correlate the seismic data to wells, leading to incorrect interpretation and mapping of seismic events thought to be associated with reservoir
responses. The interference of interbed multiples with primary events has variable effects on the seismic image, often resulting in subtle, but
significant, time delays and phase rotations of the seismic response. This effect is particularly pronounced in seismically dim reservoir levels.
Additionally, interbed multiples are not limited to shallow layers; they can occur throughout the vertical column. Typically, they vary laterally
depending on local geology and are often present at all offsets, exhibiting similar move-outs to primary events, which makes them challenging
to detect and eliminate. The presented workflow uses a model-based approach to predict and suppress interbed multiples in migrated pre-stack
data using an adaptive subtraction method. Amplitude- and phase-preserving seismic conditioning, along with proper well-data editing, are
necessary to produce an Earth model that accurately represents the subsurface. The adaptive subtraction workflow was applied to a real
PreSTM seismic dataset covering a carbonate sequence of Lower Permian to Mississippian age. Synthetic modeling shows that the target
column in the seismic section is contaminated not only by interbed multiples generated from shallower formations but also by interbed
multiples originating within the carbonate sequence. Applying the proposed workflow improves the seismic image by removing interbed
multiple energy, thereby revealing subtle seismic events that were previously masked by interference from the multiples. The enhanced seismic
image shows better correlation with the available wells in the study area, offering more accurate alignment of both dim and strong events.
Additionally, the image shows improved correlation of relative amplitude variations between events, as well as better interpretability and
enhanced stratigraphic detail. Conventional seismic inversion was applied to the data both with and without the interbed multiple attenuation
workflow. The results demonstrate an improvement in the estimation of elastic properties after the multiples were removed. The effectiveness
of the proposed workflow in removing interbed multiples is evident in the improved correlation between the seismic data and well logs, as well
as in the correlation of acoustic and elastic properties after inversion. This enhancement in seismic image quality and stratigraphic detail is
particularly valuable for designing landing zones and provides a more reliable prediction of horizontal well paths, helping to avoid out-of-zone
drilling. The robust correlation with elastic properties from wells also leads to better attributes for reservoir property estimation.



