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Efficient modeling of spherical-wave AVO

Standard Approach Efficient Approach
*Obtain displacement *Multiply Rayleigh wavelet
spectrum for a single w by spectrum and weighting
numerical integration of function and integrate
weighted plane-wave analytically over frequency

reflection coefficients .
*Set time equal to ray

*Repeat for other w as theoretical arrival time
required *Perform a single numerical
*Multiply displacement and integration to obtain reflection
wavelet spectra and apply coefficient

FT-' — yields time trace frexp(=nf /1)
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coefficient from maximum :
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Improvement #1

« Simplified expression
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* Shorter runtime
« Can use arbitrary values of n
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Monochromatic wavelet

The spectrum of the displacement along the ray path:
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Normalize by weighting function
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Fundamental Ormsby parameters
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Influence of tapers
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wavelet amplitude

Determining S
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Determining S

DB T T T T T T
\\___-r#/
07F I,ﬁ_(\ ~ e -
! I -
T
¥ ||II —
/
/
/
IIII.'
.I /
5/15-80/100 | |
vDZEBHz
_—- - . \JD=4DH2 7]
‘ — = —vD:?DHz
D | | | | | |
30 35 40 45 50 55 60 65

Bi (degrees)



norm 1 error

Determining n
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Wavelet Optimal n value for Rayleigh Wavelet
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CREWES Spherical Zoeppritz Explorer

www.crewes.org
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Conclusions

The Spherical Zoeppritz Explorer is now
based on simpler and more general
expressions

It now runs more quickly, and allows one to
choose values of n>5

As before, the Rayleigh wavelet
parameters may be input directly

A new feature is that the Rayleigh wavelet
parameters may alternatively be calculated
to represent a Ricker or Ormsby wavelet
whose parameters are input instead





