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Improving the seismic image quality in semi-complex structures in north east
Iran by the CDS stack method , 72nd EAGE Conference and Exhibition,
Barcelona, Spain, 2010.

Applying the CRS stack method to solve the problem of imaging of complex
structures in the Zagros overthrust, south west Iran , 72nd EAGE Conference
and Exhibition, Barcelona, Spain,2010.

Improving the quality of CRS stacked section and solving the problem of
conflicting dips by CDS stack method, a case study in Iran, 14th Iranian
geophysical conference, Tehran, Iran, 2010.

Defining an optimum aperture to increase signal to noise ratio and continuity
of events in CRS and CDS processing methods , 14th Iranian geophysical
conference, Tehran, Iran, 2010.

Increasing the signal level and clarifying more events in CMP stacked section
by CRS stack method, a case study in Iran,14th Iranian geophysical
conference, Tehran, Iran, 2010.
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AGC : Automatic Gain Control.

CDP: Common Depth Point.

CDS: Common Diffraction Surface.
CMP: Common-Mid-Point.

CRP: Common Reflection Point.

CRS: Common Reflection Surface.
CS/CR: Common Shot / Common Receiver.
CVS: Constant Velocity Stack

CVP: Constant Velocity Panel

DMO :Dip Move-Out .

MZO: Migration to Zero Offset.

NIP: Normal Incidence Point.

NMO: Normal Move-Out.

PostSDM: Post-Stack Depth Migration.
PreSDM: Pre-Stack Depth Migration.
RMS : Root Mean Square.

Z0Q: Zero Offset.
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Absract

Reflection seismic is one of the most commonly used geophysical methods for the oil and
gas exploration. The aim of this thesis is to provide a method for improvement of seismic
reflection images in complex geological environments. In this thesis | show the application
of the Common Reflection Surface (CRS) stack technique to improve the quality of
reflection seismic images. Conventional seismic imaging method based on the CMP
stacking does not use the full potential of the dataset due to reflection point dispersal in the
presence of dipping reflectors or laterally inhomogeneous media. Application of the CRS
stack technique is advantageous in complex areas, since it involves information about the
shape of seismic reflectors, i.e., dip and curvature, into processing. Moreover, a multi-
parameter formula allows to sum up more traces during the stack. All together, this leads to
better imaging results, especially to an improvement of the signal-to-noise (S/N) ratio.
Reflection events in the CRS stack sections appear clearer and more continuous compared
to conventional CMP stack sections. One of the problem of CRS method, is neglecting the
conflicting dips problem in the section. It means that if two or more events conflict in a
same point in the section, the CRS stack method could not handle this problem well. The
conflicting dips problem is an important issue in the matter of imaging in complex
structures. A modified version of the CRS stack, the common diffraction surface (CDS)
stack, is a method that could solve the problem of conflicting dips that may happen
frequently in complex and semi-complex structures.

In this thesis, In two case studies | demonstrate the strength of the CRS stack technique
applied to seismic reflection data of different quality. First, a seismic reflection data of
semi-complex structure near some of the large gas reservoirs in Iran is processed by CMP
stack, CRS stack and CDS stack methods. At first this data was processed by CMP stack
method and its stacked section was obtained. The CMP-stacked section of this data shows
an unconformity that separates horizontal event from dipping events. In that section, some
of the events were not cleared for whatever reasons; therefore it was thought that it is
needed to process the data with other methods like as CRS and CDS. In the CRS stacked
section, it was observed that the reflection events were cleared better and also their
continuity was more preserved. But due to the nature of CRS method, the problem of
conflicting dips could not be solved. This problem could be solved, however, by common
diffraction surface (CDS) stack method. Therefore, the CDS stack method is applied to the
seismic data to solve some of the imaging problems in semi-complex structures. The CDS-
stacked section imaged many reflection events missing in the CMP-stacked section. The
problem of conflicting dips is also resolved in that section. The faults can be located and
the reflection events at larger travel times are also well imaged. Finally, the CDS-stacked
section shows that this method could resolve some of the ambiguities of imaging in semi-
complex structures.



Then, | perform the conventional CMP stack processing method on low-quality land data
set of a mountainous area from the complex structure of the Zagros overthrust in south west
of Iran. The CMP-stacked section contained a folding system and dipping layers, but both
of them not well imaged in the section. Then, the common reflection surface stack method
was applied to data. The folding and dipping layers in the CRS stack sections appear
clearer and more continuous compared to conventional CMP stack sections. The other
reflection and diffraction events at large travel times in some parts of the section were also
imaged. Therefore, the CRS-stacked section showed that the common reflection surface
stack could be used to partially solve some of the problems with complex structures.

Keywords: common diffraction surface, common reflection surface, conflicting dips, stacking.
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