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Introduction. Amplitude-versus-anglAVA) analysids generallybasenamodelconsistingof two homogeneous
layers,separatedy a horizontalinterface. This impliesthatthe mediumparameterareassumedo behaveasstep-
functionsof thedepthcoordinater, atleastin afinite regionaroundheinterface.However lookingatwell-logsof, for
examplethecompressionalavevelocity ¢(z), it appearshatthemainoutliers,responsibléor the mainreflections,
behaveuitedifferentfrom step-functionsseeFigurela. In thispapemwe representeflectorsoy functionsof theform
e(z) = e1 |2/2z1|*. Thisfunctionnicely captureshe singularbehaviourof the type of outlier, observedn Figurela
atz = 550 m. Moreover this functionis self-similar, accordingo ¢(f8z) = §%¢(z), for g > 0, seeFigurelb.

Forward model. It appearghatthereflectioncoeficient R of self-similarreflectorsis a function of angleandfre-
qguencyor, equivalently of rayparameteandscale: R = R(p, o). Moreover this functionappearso be self-similar
aswell, accordingo R(p, ) = R(3%p, 3%~ 'e), meaninghat R(p, o) is constanbncurvesdescribedy p' ~%¢® =
constant, seeFigure2. Notethatthesecurvesdependn the scalingcoeficienta.

Imaging. At lastyearsEAGE we presenteé newAVA imagingmethodthataccountgor the propagatiorandreflec-
tion relatedeffectsof fine-layering(i.e., for dispersiorandinterferencerespectively).For the well-log of Figurela
theresultsof modelingandAVA imagingareshownin Figure3.
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Figurel: (a) Well-log of P-wavevelocityandaclose-upf anoutlier. (b) Theself-similarfunctione(z) = ¢ |z/21]*.
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Figure2: Curvesalongwhichthereflectioncoeficient R(p, ) is constanfor « = —0.4, 0 and0.2, respectively
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Figure3: (a) Well-log. (b) Modelingresultin =, p-domain.(c) AVA imagingresultin z, p-domain.

50

100 50

z[m]
100

depth [m]

150
200

200

250

0 5
cp [km/s]

(@)
Figure4: (a) Well-log. (b) WavelettransformedAVA image.

Characterization. Forthe characterizationf the singularitiesin theimagedsectionwe proposea procedureébased
on thewavelettransform. The methodwill be outlinedwith the examplein Figure4. Figure4ashowsa simplified
well-log that containsthreesingularitieswith o« = —0.4, 0 and0.2, respectively The left back-planen Figure4b
showsthe AVA imagingresultin the z, p-domain,analogougo Figure3c. By applyingthe wavelettransform(along
thez-axis)we obtaina3-D datacube containingR(z, p, o). Therightback-planen Figure4dbshowsR(z,p = 0, ).
The horizontalcross-sectiomt z = 210m showscontoursof constant?(z = 210, p, o). Note thatthesecontours
accuratelyesemblahosein Figure2c, hencefrom this analysisve concludethate: equalsapproximately.2for the
imagedsingularityatz = 210, asexpectedA similaranalysisf theothertwo singularitieg/ieldedaccuratesstimates

of theexpectedraluesa = —0.4 anda = 0, respectively

Conclusions. We haveshownthatthereflectioncoeficient of self-similarreflectorgFigurel) is self-similaraswell
(Figure2). Moreover we showedhatthe singularityexponents canbe obtainedrom theseismicdataby applying
awavelettransformto the AVA imagingresultin the z, p-domain(Figure4). Theexponentr mayproveto beauseful

indicatorin seismiccharacterization.



