Figure 15: Amplitude spectrum result of the varying depth velocity analysis is shown
in the figure. Different colors represent different time delays in the velocity analysis
point. As can be seen in the figure, larger the time delay result more amplitude loss.
Also, most of the lines overlap as they are at low frequencies, however, they get
separated at high frequencies. Drop in the amplitude at 60 Hz is shown with the red
arrow. This shows that most of the amplitude loss happens at the high frequencies.
Also black arrow points out that, peak frequency shifts towards lower frequencies as
the delay, thus, error, gets larger.
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Figure 16: Resulting stacked sections of anticline model is shown in the figure. This
figure consists of two different stacks of the same model. Left side is the left half of
the correctly stacked section and right side is the right half of the incorrectly stacked
section. Correct stacking means that a routine velocity analysis is done on the data.
Incorrect stacking means that velocity profile, which comes from a velocity analysis
done on a model that does not have a gas reservoir at the peak of the anticline, is
used. So, on the right side, the bottom of the gas reservoir is very slightly wider than
on the left side, which is caused by incorrect velocity usage for that location.
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Anticline Model Stacked Sections with Changing Q at the Reservoir
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Figure 17: This figure shows the comparison of effects of different Q values on
seismic data. Anticline model used for this comparison and for this image only
middle portions of the stacked sections are shown. For each section reservoir area
has different Q value and all other Q values are equal, and high, at all layers. (A)
shows the section with reservoir Q value of 100, (B) shows the section with reservoir
Q value of 50, (C) shows the section with reservoir Q value of 25 and (D) shows the
section with reservoir Q value of 10. Biggest attenuation effect can be seen on the
(D), since it has Q value of 10 this was expected. The important thing to notice here,
once the amplitude gets attenuated, it does not recover even when the wave enters a
layer with higher Q value.
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Anticline Model 10 Hz Common Frequency Section with Changing Q at the Reservoir
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Figure 18: This image displays the anticline model’s 10 Hz common frequency
sections for comparison. (A) shows the model with Q value of 100 for the reservoir,
(B) shows the Q=50 for reservoir and (C) is Q value of 25 for the reservoir and (D)
is Q=10. Yellow and red colors are high spectral amplitude and blue is low spectral
amplitude. These sections only show the spectral amplitude of a single frequency
which is 10 Hz in this case. The highest attenuation occurs at the reservoir with 10
as Q value. There is still attenuation in (B) but it is not as significant as (D). Notice
the low amplitude and high amplitude at the deeper reflection in (D), which is only
caused by the very low Q value of the reservoir above. Thus, it shows that the
amplitude does not recover even for very strong events.
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Anticline Model 30 Hz Common Frequency Section with Changing Q at the Reservoir
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Figure 19: This image displays the anticline model’s 30 Hz common frequency
sections for comparison. (A) shows the model with Q value of 100 for the reservoir,
(B) shows Q=50 for reservoir and (C) Q has a value of 25 for the reservoir and (D)
is Q=10. Yellow and red colors are high spectral amplitude and blue is low spectral
amplitude. This sections only show the spectral amplitude of a single frequency
which is 30 Hz in this case. Highest attenuation occurs at the reservoir with 10 as Q
value. There is still attenuation in (B) but it is not as significant as (D). Notice the
low amplitude and high amplitude at the deeper reflection in (D), which is only

caused by the very low Q value of the reservoir above. Attenuation is even more
apparent at 30 Hz.
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