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Introduction
• We continue in the ray-based Kirchhoff prestack depth migration studies.
• Previous studies were limited to P waves now we use also ray-theory
S waves and converted waves.
• The dimensions of the velocity model, shot-receiver configuration,
methods for calculation of the recorded wave field and the migration
are the same as in the previous papers by Bucha (e.g., 2012, 2013,
2014).

Anisotropic velocity model

• Triclinic anisotropy in the upper layer (Mensch & Rasolofosaon, 1997).
• The bottom layer is isotropic.
• Horizontal dimensions are 9.2 km, 10 km, depth is 3 km.
• Two-point rays of the converted PS2.

Shots and receivers

• The measurement configuration is derived from the Marmousi model
and dataset (Versteeg & Grau, 1991).
• The first shot is at 3 km, the last shot is at 8.975 km, the distance
between the shots is 0.025 km, and the depth of the shots is 0 km.
The total number of shots along one profile line is 240.
• The number of receivers per shot is 96, the first receiver is located
2.575 km left of the shot location, the last receiver is 0.2 km left of
the shot location, the distance between the receivers is 0.025 km, and
the depth of the receivers is 0 km.

• The 3-D measurement configuration consists of 81 parallel profile lines,
the interval between the parallel profile lines is 0.025 km.

Recorded wave field
• The recorded wave field in the triclinic velocity model was computed
using the ANRAY software package (Gajewski & Pšenčı́k, 1990).
• 3-D ray tracing is used to calculate the two-point rays of the reflected
P, S and converted waves.
• We then compute the ray-theory seismograms at the receivers. Calculations are limited to vertical component.
• The recorded wave field is equal for all parallel profile lines, because
the distribution of elastic moduli in each layer is homogeneous, and
the non-inclined curved interface is independent of the coordinate perpendicular to the profile lines.
• To see how problematic is calculating ray-theory S waves, we generate
and display the ray-velocity surfaces for the triclinic anisotropy.

• The P ray-velocity surface for the triclinic anisotropy.

• The sliced P, S1 and S2 ray-velocity surfaces for triclinic anisotropy.

• The S2 ray-velocity surface for the triclinic anisotropy.

• The sliced S1 and S2 ray-velocity surfaces for triclinic anisotropy.

• The S1 ray-velocity surface for the triclinic anisotropy.

• The sliced S1 ray-velocity surface for the triclinic anisotropy.

• Detail of the sliced S1 and S2 ray-velocity surfaces.

• Detail of the sliced S1 ray-velocity surface.

• Detail of the sliced S1 and S2 ray-velocity surfaces.

Synthetic seismograms
• For S and converted waves, we observe seismograms with enormous
amplitudes for some shot-receiver configurations, caused probably by
singularities.
• On the other side, we observe receivers with no or very small amplitudes. The reason is that we calculate only vertical component, or
that two-point rays were not computed in some directions. We use
explosive source.
• Seismograms and migration should be completed by radial and transversal components in future.
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Kirchhoff prestack depth migration
• We use the MODEL, CRT, FORMS and DATA packages for the 3D Kirchhoff prestack depth migration (Červený, Klimeš & Pšenčı́k,
1988; Bulant, 1996; Bucha & Bulant, 2015).
• The migration consists of two-parametric controlled initial-value ray
tracing (Bulant, 1999) from the individual surface points,
- calculating grid values of travel times and amplitudes by interpolation
within ray cells (Bulant & Klimeš, 1999),
- performing the common-shot migration and stacking the migrated images. The shot-receiver configuration consists of 81 parallel profile
lines at intervals of 0.025 km. The first profile line is situated at horizontal coordinate 4 km and the last profile line is situated at horizontal
coordinate 6 km. For migration we use the single-layer velocity model.
• The elastic moduli in the single-layer velocity model for migration are
the same as in the upper layer of the velocity model used to calculate
the recorded wave field.
• During calculations of S and converted waves, we encounter problems
with anomalous amplitudes of the Green function caused by singularities.

• We compute and stack migrated sections in the 2-D plane located in
the middle of the shot-receiver configuration, at horizontal coordinate
5 km.
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• Stacked migrated section for PP reflected wave.
• The elastic moduli in the single-layer velocity model for migration are
the same as in the upper layer of the velocity model used to calculate
the recorded wave field.
• 81 × 240 common-shot prestack depth migrated sections have been
stacked.
• The crosses denote the interface in the velocity model used to compute
the recorded wave field.
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• Stacked migrated sections for S1S1 and S2S2 reflected waves.
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• Stacked migrated sections for S1S2 and S2S1 reflected waves.
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• Stacked migrated sections for PS1 and PS2 reflected waves.
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• Stacked migrated sections for S1P and S2P reflected waves.

Conclusions
• We observed poorly imaged and noisy migrated sections for S and
converted waves.
• The reasons are the use of only vertical component of seismograms
and S wave singularities.
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