Geophysical Curiosity
AVO: a wonderful seismic method or not?

Amplitude versus Offset or rather Amplitude versus Angle of Incidence is a interesting approach to determine elastic parameter difference between two half spaces under the assumption that and the interface and the wavefront is plane. In that case Zoeppritz provides an exact expression for seismic given continuity of displacement and stresses across the interface. Unfortunately, we still need a rock-physics model to determine rock/reservoir properties.
Linearization allows simplification and an easy way to incorporate anisotropy. There are various linearisation’s: Aki-Richards (retains physical parameters explicitly), Shuey (intuitive and easy to apply), Smith-Gidlow (sensitive to fluid effects), Fatti (AVO-based), Ruger (anisotropy). However, the accuracy decreases with large contrast, angles and anisotropy. Still they are very useful for basic modelling.
But here comes the problem. Often layering exists and we do not deal with an isolated interface. Then, the approach is to downward continue sources and receivers to the top of the target zone and remove the surface related multiples. Subsequently apply Wave-Equation Based AVO. Even better would be to apply Full-Waveform-Inversion to the target zone.
So, my conclusion is that using a linearized version provides rewarding insight into the effects of anisotropy, but in the case the interface is far from two half spaces, additional more sophisticated modelling is needed to make AVA analysis a wonderful method.
