

















For migration 50 traces from the left part of the line were taken. Figure 5 shows
the result of migration after polarization analysis. Migration velocity and bandpass
filter were determined in the velocity analysis already discussed.

From the 50 processed traces 50 individual maps resulted. These maps were
normalized and stacked to form the map shown in figure 5. The final stack was
again normalized to a value of 100 and contoured. For a proper evaluation of the
quality of the maps the amplitudes are inspected before normalization.

Two conspicuous features of the map will now be analyzed: the anomaly to the
left of gallery 1 and the elongated anomaly which parallels the roadway at a
distance of about 70 m. The anomaly to the left of gallery 1 is caused by the
reflection of channel waves from the gallery. The position of the amplitude maximum
does not coincide with the right-hand wall of the gallery, as the propagation
velocity in coal weakened by mining activities is different from the velocity in
undisturbed coal, i.e. this anomaly was mapped with an incorrect velocity.

The elongated anomaly does not coincide with the continuation of the fault
encountered at the end of gallery 1 (see fig. 3). Apparently we mapped a reflection
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Figure 5 Result of migration after polarization analysis. Only 50 traces from the left part of the reflection
survey were used.
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from a fault which is 40 m nearer to the roadway and which screens off the
fault continuation, if it does continue. The shape of the anomaly coincides very
well with a reflecting element which was reconstructed from a CDP-stack of
envelopes. This reflector is drawn in figure 5 as a broken line. That part which
can be “seen” with the used traces is shown as a heavy line.

The small anomaly occurring near the roadway at 175 m can be interpreted
as an event which was mapped in the wrong direction. Whenever the com-
pressional component of the reflected channel wave has a larger amplitude than
the shear component. the angle derived in polarization analysis will give the
direction of the compressional part. In the migration procedure this angle will be
interpreted as representing shear and the event will be mapped in a direction which
deviates 90 degrees from the correct direction.

Figure 6 shows the result of rotated lag-sum processing. The shape of the con-
tour lines demonstrates that the basic principle of this method is to distribute
amplitudes along ellipses. In those areas where amplitudes do not stack con-
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Figure 6 Result of rotated lag-sum processing. The same 50 traces as in fig. 5 were used.
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structively the ellipses are visible as migration noise. The reflecting element parallel
to the roadway is focused better here than in figure 5. The width of the 80 % contour
here amounts to only about 5 m (that is approximately one grid spacing in the
Y-direction), whereas the contours are up to 20 m wide in figure 5. The reflection
from gallery 1, which can be seen in figure 5, is possibly indicated by the asymmetry
of the 50% contour line around gallery 1 as compared to the right-hand part of
the anomaly.

DISCUSSION

With both migration schemes the reflector parallel to the roadway is found
and correctly positioned. In both cases the 80% contour line can be identified as
the central part of the reflector. This contour is more continuous and better
focused in the ELS-map than in the map obtained using migration after polarization
analysis. The latter method retrieves the reflection from gallery 1. This reflection is
but vaguely indicated in the ELS-map.

From this experiment alone it is difficult to give one method preference over the
other. Migration after polarization analysis is based on information derived from
the data and it depends completely on the reliability of this information. Its
principle may be called “back-propagation™, whereas ELS may be called “back-
distribution™.

Further tests on several data sets are being performed in order to evaluate the
merits and shortcomings of these migration procedures.

CONCLUSION

We have discussed methods of velocity analysis and of migration of in-seam
seismic data. These methods are tailored to the special requirements of seismic
surveys in coal seams and assist in making a more reliable analysis and interpretation
of the data.
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