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ABSTRACT

In our previous paper, we proposed a prestack time migration (PSTM) method whose data processing
scheme is analogous to that of conventional CMP method. In the present paper, proposed data processing
procedure is applied to marine seismic data collected in the Eastern Nankai Trough.

The purpose of this paper is to reveal the feasibility of our method in case of application to real field
data. We compare a cross section by PSTM with a cross section by conventional method (CMP stacking +
Post stack migration) and study the S/N ratio of both sections based on quantitative evaluation by use of f-
x prediction filtering which separates coherent components from random components. We also consider
the effect of stacking aperture (defined as an angle range of collecting seismic traces) on the S/N ratio and
spatial resolution of obtained cross section.

In order to reduce computation time and memory requirements, we have developed a PSTM code for
distributed memory parallel machine systems. The input data size is about 1 Gbytes and the output image
after PSTM has totally 1.85 million samiples. The process of PSTM can be completed in a practical time
(100 minutes) using 256 processors.
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Fig. 1 Location of study area, bathymetry and layout of survey lines. Three-dimensional marine seismic survey area is 50 km long
and 5 km wide, which is located in the Eastern Nankai Trough. In this area, fifty-one survey lines are located at every 100

m interval.
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Fig. 3 An example of velocity panel with interpretation.
Velocity panel is a table of numbers as a function
of velocity versus two-way normal time and
velocity-time pairs (velocity function) are selected
from this panel based on maximum coherency
peaks. Velocity analysis is performed at every
1700 m, totally 30 positions. :
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Fig. 4 Migration velocity model for prestack time migration. This velocity model is derived from interpolation of 30 velocity func-
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Fig. 5 Prestack time migrated section which is derived by use of the velocity model shown in Fig. 4. Prestack time migration per-
forms a constant velocity migration at each image point and the constant velocity changes at different image points. Strong
reflectors can be seen within rectangle area labeled ‘“‘Decollement”.
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smaller data which can be assigned to different
processors (data decomposition) and each proces-
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and finally the results are collected from all proces-
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Fig. 10 (a) CMP stacked section, (b) After poststack time migration (FK).

393

Fig. 9 Prestack time migrated section without NMO stretch mute. Compare with the section with NMO stretch mute shown in
Fig. 5. Reflectors are contaminated by NMO stretch at lower than 2.0 sec..
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beled A shown in Fig. 10(a). (a) Prestack time
" migrated section, (b) CMP stacked section, (c)

After poststack time migration (FK).
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Fig. 14 Prestack time migrated sections with different aperture angles. (a) 6 deg., (b) 24 deg., (c) 45 deg., (d) 72 deg., (e) 120
deg..
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Fig. 15 Signal-to-noise ratio calculated by f—x prediction
filter method proposed by Nakagami et al.
(1994). Signal-to-noise ration is calculated at ev-
ery 500 m.
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Fig. 16 Signal-to-noise ratio calculated by f—x prediction
filter method. Signal-to-noise ratio is calculated at
each trace and the average of S/N ratio results is
calculated within each section.
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Fig. 17 Numerical model for evaluation of spatial resolu-
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uniformly in a medium with constant velocity of
3000 m/s.
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Fig. 18 Prestack time migrated sections for numerical data with different aperture angles. (a) 6 deg., (b) 24 deg., (c) 45 deg.,

(d) 72 deg., (e) 120 deg., (f) 360 deg.
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