mzuriCh ETH Library

Reflection seismic 1

script

Educational Material

Author(s):
Kruk, Jan van der

Publication date:
2001

Permanent link:
https://doi.org/10.3929/ethz-a-004363847

Rights / license:
In Copyright - Non-Commercial Use Permitted

This page was generated automatically upon download from the ETH Zurich Research Collection.
For more information, please consult the Terms of use.



https://doi.org/10.3929/ethz-a-004363847
http://rightsstatements.org/page/InC-NC/1.0/
https://www.research-collection.ethz.ch
https://www.research-collection.ethz.ch/terms-of-use

Velocity analysis

Common midpoint measurement
(CMP — CDP)

Velocity analysis

Normal move-out (NMO) correction
Artefacts that can occur: Stretching
Stacking



Difference between CMP und CDP
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methods of velocity-analysis

@ x2-2 - analysis

@ Methods using NMO correction:
@ CVP - constant velocity panels
@ CVS - constant velocity stacks

2 velocity spectral analysis
(semblance analysis)



x2-t2 - analysis
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Aim of Velocity analysis
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Correction

Reflection hyperbola horizontal alignment Stacking

(NMO = Normal Moveout)



V

stack

=ty + Do

JHHTITHTTT I TR
R UL T RS

LU (a) R --(-b.:)-.:.:-'...u-.!e,:-_..---;;..

Atymo= Moveout

2
X X

{1+ x =t |1+
0 T L Y P Dty =t =t
4 to 2 Vsz‘acktO NMO O 2v

stack stack O

V... approximates V__ for small spreads



Change of moveout with depth
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(a) Reflection is not corrected

(d)

(b) Corrected with proper velocity
(c) Velocity 1s too low

(d) Velocity 1s too high Yilmaz, 1987
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NMO correction and muting of a stretched zone

(c) Yilmaz, 1987
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Constant velocity moveout corrections (1) (CVP)
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Constant velocity moveout corrections (2) (CVP)
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Constant velocity stacks of 24 CMP gathers (CVS)
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Velocity spectrum
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Mapping of the offset axis to the velocity axis



reflection time

Stacking velocity

velocity —

Vi W,

Vs

offset —&
D, D, D; D, Ds Dg x
- e —_
\‘\.\%““u
~ ~
. ~
N % ~4d
\\ ~ o “*-.\\.
N
N ?.» N~
N
\\ N vV

/

peak power
defines correct
stacking velocity

-« Jamod sso012



Influence of missing long offset traces on
velocity spectra
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Influence of missing long offset traces and
statics on velocity spectra
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Methods to calculate the Velocity-Spectrum
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Semblance-Analysis

velinal . exe
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Results using wrong velocities
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Error for high velocities and small traveltimes
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Synthetic CMP gathers containing multiples
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NMO correction using primary velocity function
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CMP gathers with strong multiples
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VM= slow (water-bottom) multiples
VM2= fast (peg-leg) multiples



CMP stack using former gathers
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Factors affecting velocity estimates

Depth of the reflectors
Move-out of the reflection
Spread length

S/N ratio

Static corrections

Dip of the reflector

Number of traces



