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We present the application of the theory given in Part I to anisotropic parameter estimation 
and model building. Four Thomsen’s parameters are associated with P- and converted-wave 
(C-wave) propagation in VTI media. The key issue is how to estimate these four parameters 
from reflection data and build an accurate anisotropic velocity model. For this purpose, we 
present a Dix-type model building technique based on RMS quantities.   
 
The C-wave time processing is completely determined by five RMS-type quantities: γ0, VP2, 
VS2, ηeff and ζeff, which are in turn determined by the C-wave stacking and binning velocity 
model γ0, VC2,  γeff, χeff and κeff (Part I).  The purpose of this study is to determine the C-wave 
stacking and binning velocity model from the reflection-moveout and conversion-point 
signatures. The problem lies in parameter dependencies and error propagation. 
 
Numerical analysis is performed over the model parameters to understand the parameter 
dependencies and sensitivity: 
  
1. The moveout signature is insensitive to the variation in γ0. The influence of γ0 decreases as offset 

increases. When other parameters are fixed, inversion for γ0 and γeff, from C-wave reflection 
moveout shows poor resolution.  

2. In contrast, given γ0 and γeff, VC2, and χeff can be inverted by a double-scanning procedure of 
semblance analysis over large offsets (offset-depth ratio x/z up to 3.0) with sufficient accuracy and 
resolution.  

3. Furthermore, given γ0, γeff and VC2,  χeff can be inverted by a single-scanning procedure.  
 
We have also carried out a detailed analysis to understand the process of error propagation: 
 
1. The magnitude of C-wave non-hyperbolic moveout increases sharply beyond near offsets, 

compared with that of P-wave. This can introduce a significant error when hyperbolic velocity 
analysis is employed.  At offsets with x/z=1.0, a 3% error is observed in VC2, even for noise-free 
data. This error increases to about 10% at offsets with x/z=1.5. 

2. The non-hyperbolic moveout term may be determined by a background velocity ratio γ,  and is 
relatively insensitive to the variation of γ over the intermediate offset-ranges (offset-depth ratio x/z 
from 1.0 to 1.5).  

3. Errors in VP2 and VC2 will be amplified when used to determine γeff. For typical North Sea 
sediments with a velocity ratio of 2.5, an average 3% error in VC2 results in more than 15% error in 
estimates of γeff. 

4. Reflection moveout inversion can tolerate 10-15% errors in γ0, 5-10% errors in γeff, and 10-15% 
error in χeff. A coarse correlation of the P- and C-wave stacked sections will often give γ0 with 
sufficient accuracy. With these error bars, VC2 is required with errors less than 2%.  

 
Based on the above, a robust work flow is developed for estimating the stacking and binning 
velocity model from the reflection moveout and conversion point, and hence the five RMS 
quantities (γ0, VP2, VS2, ηeff and ζeff) for prestack time migration. One key step in this flow is 
non-hyperbolic velocity analysis over an intermediate offset range (offset-depth ratio x/z from 
1.0 to 1.5). This allows the determination of VC2 with errors less than 2%. Data examples from 
Alba, Valhall, and Guillemot are presented to illustrate the applications. 


