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Abstract

One-D synthetics with all internal multiples generate subtle and major
interference patterns with pay-zone reflections beneath layers of large
i Different ing rates and freq bands on the
assist in the of the effects of multiple properties from
these high-contrast zones. The influence on pay zones from a single large
impedance contrast is best documented by a stratigraphic profile built from
local well logs. Subtle interference patterns from multiples on the pay-zone

are by hetics with and without

multiples.

Motivation
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In the middle of Figure 1A, the traces on the left are from the seismic field data,
while the traces on the right are heti Below the
strong coal bed i the does not tie the seismic
data. Figure 1A is repeated in 1B with the exception that all internal multiples
are included in the synthetic. Now we have an excellent well tie. In order to
understand the influence that the coal beds have on the seismic, the following
study was developed.

Figure 3 illustrates the density and
sonic log curves for a 1D model. In this E
study, 4 1D models were used. They

represent changes in the coal-bed|| |
properties and the number of layers.

Wave Propagation in Layered Media
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Following Robinson, Figure 2A illustrates vertical raypaths displaced
horizontally in time to illustrate multiple re i Hori axis rep

time arrival. The downgoing waveform reflects from interface j with amplitude of
¢, and transmits through interface j with amplitude of (1+ c)A. The reflection
coefficient of interface j is ¢; when wave is going down. Correspondingly, when
the upgoing wave with amplitude B hits interface j, the reflected wave has
amplitude of -¢B, and the transmitted wave has amplitude of (1- c)B. We
assume that there is no absorption in the media. As shown in figure 2B, the
traveling waveform will be the same waveform delayed or advanced certain
time. Therefore, the downgoing waveform d,,(t) is,

() = (1+¢)d|(t-0.5) - cu;,4 (1)
and upgoing waveform u(t+0.5) is

U(t+0.5) = ¢ d(t-0.5) + (1-C)uy,a(t)
If the i form dy(t) in half-space 0 is imposed on a layered system,
and there is no upgoing wave from uy,, in half-s pace of k+1,
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*  When large i

Conclusions

are present, events beneath the
abnormal impedance layers will have a time delay due to the influence of all
internal multiples;

*  When the impedance contrast and number of the layers change, the delay

time will change also;

*  When the wavelet's frequency increases, the ability to differentiate lower

events decreases because internal multiples create a preferred pass band;
and,

«  For subtle (small amplitude) stratigraphic targets, the events beneath a high-

contrast impedance layer can make the interpretation more difficult and
suspect.
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