GLOBE Claritas Marine Tutorial

7.3 Sorting to Offset Planes and Applying Dip Moveout (DMO)

The common midpoint (CMP or CDP) methodology for processing seismic data is extremely
robust. It is, however, very simplistic. Simple geometric optics tells us that if an interface is
dipping, then the common midpoint methodology will not work very well; the angle of
incidence and the angle of reflection are equal, but about the normal to the reflecting
interface, not the surface.

This also has an impact on the stacking velocity — not only are the CDP’s essentially
smeared, but the velocities will be higher as well.

To correct for this we need to migrate the data pre-stack. While we could use pre-stack time
migration, in this tutorial we will employ the Dip Moveout correction (DMO), which is a partial
pre-stack time migration performed on common offset planes, which serves to correct the
lateral position of reflection events for their dip. It has a weak velocity dependence — in that
we do not have to accurately know the stacking velocities for it to be effective.

We'll use this approach because it provides a useful example of sorting the data directly from
disc, in this case from CDP order to offset order, and then sorting back to CDP order.

Open the job 28_job5_dmo.job, and look at how the job is constructed.

Instead of DISCREAD, this processing flow uses a module called DSORT_OFF to read the
data. DSORT_OFF uses the GLOBE Claritas random access capability to read the CDP-
ordered input file in offset order for the application of DMO; the GENSORT module is used to
reorder the data back into CDP’s after DMO has been applied.
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The processing flow 28_job5_dmo.job; the DSORT_OFF module is used to form offset planes directly
form shot or CDP ordered data. Rather than sorting the dataset, the module takes advantage of the
random access capabilities of GLOBE Claritas.

This flow also regularises the offsets to create 60 fully populated offset planes. The offset
values used are the average of the two offset values that have been combined to make each
offset plane. This offset value is stored in the SPARE1 header. After the data has been
NMO corrected (with the true offset value), the OFFSET header is updated with the value in
SPARE1. This offset is then retained for the rest of the processing sequence, including the
reverse NMO.

This offset regularisation process produces a better result in DMO or pre-stack migration.
Update the job to include your velocities and/or CDP gathers (if needed), and run it.

The processing flow 29_dmo_stack.job can then be used to create a new stack; note that
we could have output the data from 28_job5_dmo.job in offset plane order, and then used

DISCGATH in the subsequent processing flows to sort-on-read back to CDP order.

The jobs 30_stack_compare.job and 31_cdpqc.job compare the results of the processing
flow so far.

©GNS Science Page 53



GLOBE Claritas Marine Tutorial

_stack_compare XVIEW 06

CDP=1055 Tine:4330ms Amp:+7.958E-01

Gain=7.500E-01 [+ vD | |- -/DATA/ job5_dno.stack
; .
100 160 220 280 340 400 460 520 580 640 700 760 820 830 940 1000 1060 1120 1180 1240 1300 1360 1420 1480 1540 1600 1660 1720 1780 1840 1900 i
1000 = 1000
2000 2000
3000 3000
4000 4000
5000 5000
] ] v
I i =
—5]06 —4:43 —3:79 —3:16 —21.53 ik S0 -1.26 -0.63 0.0 0,63 1.26 1,90 2,53 3.16 i) d,43 5,06
’ Hext | Zoon | Process | LHO | Ruler | Digitise |
MATz 5 Ta 15y

The stack panel with DMO applied generated by the processing flow 30_stack_compare.job. You can compare the five stacked results (brute, with
deconvolution, with new velocities and with demultiple) by clicking on the numbered boxes, using the arrow keys or numbers on the keyboard.
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