PY-FD docino AYAL OF 0 jlads FF 0590 L g a5 58 dloa

S AeiS 09k de 5 Kly05 0 s 4 dbe s K105 e

Forbe Jadlpl 5" e b el 0L AL o Jie Dy haae DL

oo wchots! el olSails osle dCiils qpualid s 03,5 o ool Sloo pie !
Ol eI pSaal it ol s paikigro oSl Slaad g (3 ol oG sl dunsho ¢ mma) G b 09,5 edtuniiijl ol
Ol gl otz ook Golis (Lo S5y ] el
Ol el i SlazST Sldae S5y kil olii ) 57T

AAIVITY 5 les ipdy « AV VY 2l o)

0 S>>

P oryadd (SIS Oygo & Jl ool wl Jloys Sl (Sa08S iloj ) slmodly (il 5> (el eSS (S
aoliygy ol Gilil 9 cudloyg S g Sl cul ads Bl b gl pbles )0 sl o BeseS clasluy,
SAdS Dgds oo (4 b SSE GyaB ialS 4 e (pl &S g o 3bj (gladeluy j3 (g5 ) M g Cand Hlod BespS
Dhey & guonal lie (pl )3 48 gbolis yuudi cubld ialS el wlg e msly Hgbras (Normal Moveout) NMO
Do oo (Byre A5 oo diseS |y pawye NMO puzeas  SauiS sla 5l a5 Nonstretch NMO)  Suuis” 98 ly
5 Sage Job <5 bl S8l 5l edgioe S > badiges dan (gly 08 g Mol NMO s pus dsloro b s, )
3, Nonstretch NMO - by, S oo (55 gl> Sge (St I sy gloj )5 lge b dacélygd dan (ol
49> o 4YSS CMP glacuilyyg Jolds (awyp dyg0 (Souan (glrodld .wl ond Jlosl (ly g (cguas sbrodly
Bly CMP 6315 A 45 393 5 g ),S5 ol yan 4y ablize (ebosslisly b cow Y )loa ¢ ablite claosslisl b cov
NMO gy & comd ik glodaluy bt Joli (g5 ol 45 el ) > gasipy )00 Slibes &) by

el ()Ll 4o 90 9 990 lacdlygd 53 laodly (il Kb s 10l 5 pous e

lln 93 bdligd (SaiS Gon Bliogp geonal NMO (SaiS (Jloy Shogp gonal 1sdS slaelly
CMP

NMO correction with nonstretch NMO method
Yousef, B. M.2, Javaherian, A.2, Shini Kimassi, H.® and Moslemi, A.*

! Associate Lecturer, Department of Geology, College of Science, Salahddin University, Arbil, Iraq
2 Retired Professor, Earth Physics Department, Institute of Geophysics, University of Tehran and presently at the
Department of Petroleum Engineering, Amirkabir University of Technology, Tehran, Iran
3 Senior Geophysicist, National Iranian South Oil Co, Ahwaz, Iran
* Senior Geophysicist, Qil Exploration Operations Co, Tehran, Iran

(Received: 12 Jan 2009 , Accepted: 13 Oct 2009)

Abstract

The application of NMO (normal moveout) has been recognized as an effective
method of generating quasi-zero-offset traces in traditional common-midpoint
processing. Artifacts of the NMO method relate to the NMO-stretch effects.
Conventional application of normal-moveout correction to a common-midpoint (CMP)
reflection generates a stretch that increases with offset and decreases with zero-offset
time. Shatilo and Aminzadeh (2000) introduced the technique which implies constant
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normal moveout (CNMO) for a finite time interval of a seismic trace. Perroud and
Tygel (2004) introduced the implementation, called nonstretch NMO, automatically,
which avoids the undesirable stretch effects that are present in the conventional NMO.
They applied their new method (Nonstretch NMO) to shallow seismic data including
high resolution (HR) seismic data and ground-penetrating radar (GPR) measurements.
In this paper, nonstretch NMO (Perroud and Tygel, 2004) is applied to seismic
reflection data. NMO correction is usually considered in a hyperbolic equation where
t(x), is travel time, related to the x, offset between the source and the receiver, t,,

two-way zero offset travel time, and V,,,,, is NMO velocity which estimates the root-

mean-square (RMS) velocity in a case of horizontal stratified earth. Hyperbolic
eguation represents a hyperbola whose asymptote passes through the origin and has

slope equa to v\ . Ideally, the entire pulse width must be shifted to the horizontal
line t =t, without any distortion. Traditional NMO correction moves the samples

t(x )+ inthe vicinity of traveltime onto t, +z and with substituting these quantities
in hyperbolic equation, then by comparing these equations the stretch ratio
r/r=t(h)/t can be extracted. For avoiding stretching we try to paralel the
hyperbolae traveltimes. The traveltimes in conventional NMO converge to each other
whereas in nonstretch NMO the traveltimes are almost parallel to each other. It can be
if - =7, in this case, we obtain the adjusted velocity (v (<)) relation. It can be seen
from the adjusted velocity relation that for the set of recorded events on a given trace,
stronger effects on the stacking velocity ‘are observed at shorter zero offset times.
Also, we know that v (r) aways decreases when the time shift increases. Therefore,
even setting NMO velocity constant is not sufficient to avoid stretching, as it is done
in the constant-velocity-stack (CV'S) approach. In addition, the conventional increase
of NMO velocity with time that results from interpolation, the time-velocity
distribution is going the wrong way and further increases the stretching effect of the
NMO. With adjusted velocity equation the original time-velocity point picked from
conventional velocity analysis.is replaced by adjusted velocity in the curve segment
that was obtained by it. The quantity time shift (z) is obtained by inversing the
bandwidth of the propagating signal. In this method, the time-velocity distribution is
dependent on atrace inthe z range as for each samplein the r range about the t, the

modified velocity calculated for all of traces. Because in the z range the velocity
decreases with time, the interpolated NMO velocity between events will increase
faster, and thus the NMO stretch effect will be increased between events. The problem
arises when events cross each other and it can be solved by processing the reflection
events one at a time. At first, we obtained the traveltime corresponding to each
reflection by the traditional velocity analysis. Then, for each event, we mute all
samples above the corresponding hyperbola and below those for the next events and
apply the nonstretch NMO. The process completed by summing all the events.

The no stretch NMO technique has been tested on synthetic and real data. The
synthetic data include CMP gathers of aflat layer, two layers with crossing reflectors
and four flat layers with crossing reflectors which contain multiples and noise. The
real CMP data belong to one of the 2-D seismic reflection operations in Iran. The
method improves the resolution of CMP stack. Nonstretch NMO correction reduces
the stretch effects of conventional NMO. This results in higher spectral frequencies
and smaller spectral distortion of shallow far offset reflected events. Following the
nonstretch NMO correction, muting may be less when compared with conventional
NMO.
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