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Approach. Shadow is originally an optic term and caused by an obstacle. The light rays are
diffracted by the obstacle and penetrate into the shadow zone. If obstacle has a complex
shape, diffraction forms cascade diffraction. In acoustic, elastic, porous, fractured, fluid-
saturated, microstructured and other media, the presence of shadow (sub-salt, sub-basalt zones
etc.) can make a subsurface image and subsurface wavefield modeling very complicated. This
study has been for many years devoted to improvement of wavefield description in complex
3D media with shadow zones. The wavefield description in shadow has been done based on
Transmission-Propagation Operator Theory [1] which mathematically describes wavefield at
any receiver point in complex 3D media. This theory proposes to use so-called ‘feasible
solution’ [2] which is a mathematical description of wave field in one 3D medium. The
proposed theory and the solution are realized on GPU clusters by the Tip Wave Superposition
Method [3].

Comparison. The theoretical approach and the modeling method were tested by comparison
with laboratory data [4], theoretical approaches [5] and FD method which we will focus on in
this paper. Figure 1 describes the model. Figure 2 represents the seismograms’ match. Figure
3 draws DAC curves’ relative error [5].
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Figure 1. Model sketch Figure 2. Seismograms’ match  Figure 3 DAC curves’ relative error

References:

[1] Aizenberg, A.M., Ayzenberg M.A., & Klem-Musatov K.D., 2011. Seismic diffraction modeling with the tip-
wave superposition method, Extended Abstracts, 73" EAGE Conference, Vienna, Austria, B018.

[2] Aizenberg, A.M. & Ayzenberg A.A., 2015. Feasible fundamental solution of the multiphysics wave equation
in inhomogeneous domain of complex shape, Wave Motion, 53, 66-79.

[3] Klem-Musatov, K.D., Aizenberg, A.M., Pajchel, J., & Helle, H.B., 2008. Edge and Tip Diffractions: Theory
and Applications in Seismic Prospecting, Geophysical Monograph Series, No. 14, SEG, Tulsa, USA.

[4] Tantsereva A., Ursin B., Favretto-Cristini N., Cristini P., & Aizenberg A.M., 2014, Numerical modeling of
three-dimensional zero-offset laboratory data by a discretized Kirchhoff integral, Geophysics, V. 77 (2), pp. T77-
T90.

[5] Ayzenberg, A., Zyatkov, N., Stovas, A., & Aizenberg, A.M., 2014. The feasible near-front wavefield below

salt overhang in terms of cascade diffraction, Extended Abstracts, 76" EAGE Conference, Amsterdam,
Netherlands, We-P06-06.



