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Introduction 

2 

Down-going waves propagating to 
the borehole receivers. • The downgoing wavefield give us 

access to the wavelet at different 
receiver depths. 
 

• Oversaturation in the amplitudes in 
the shallow receivers results in an 
overestimation of Q.  
 

• Shallow layers are expected to show 
low Q values because poorly 
consolidated rocks are usually 
present.  
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Up-going waves propagating to the 
borehole receivers.  

• Using the upgoing wavefield may 
help to estimate Q in the shallow 
layers.  
 

• Reflectors can be used as secondary 
sources. 
 

• In this case the source would be 
farther from the shallow receivers.  
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Theory 



4 



Study Area 
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VSP Geometry 

• Fourteen source points with dynamite and an 
EnviroVibe source. 

• 222 receivers at 2m spacing (60-500m depth). 

Taken from, Hall et al. (2012) 



Well log data 
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Density and p-wave velocity logs, blocked into five horizontal layers.  



Synthetic VSP data analysis 

7 

Forward Modelling using well log data from 
Well B.  
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Synthetic VSP data analysis 
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Forward Modelling using well log data from 
Well B.  
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Synthetic VSP data analysis 
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Forward Modelling using well log data from 
Well B.  
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Down-going wavefield 



Synthetic VSP data analysis 
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Forward Modelling based on Well B, 
showing up-going events. Flipped in depth 
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Field VSP Data Analysis 
Dynamite Source 
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Field VSP Data Analysis 
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Seismic gather: Shot point 1 using a dynamite source (Z component) 



Amplitude Spectra – Downgoing wavefield 
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Spectral-ratio method from VISTA software 
Frequency band: 30-130 Hz 



Field VSP Data Analysis 
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Seismic Gather: Shot point 1 using a dynamite source (Z component) - Flipped 



Amplitude Spectra - Upgoing wavefield 
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Spectral-ratio method from VISTA software 
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Field VSP Data Analysis 
EnviroVibe Source 
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Field VSP Data Analysis 
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Seismic Gather: Shot point 1 using an EnviroVibe source (Z component) 



Amplitude Spectra - Downgoing wavefield 
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Spectral-ratio method from VISTA software.  
Frequency band: 30-250 Hz 
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Spectral-ratio method from VISTA software.  
Frequency band: 30-130 Hz 



EnviroVibe Source 
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Field VSP Data Analysis 
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Seismic Gather: Shot point 1 using an EnviroVibe source (Hmax component) 



Amplitude Spectra - Downgoing shear wave 
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Shot point 1 using an EnviroVibe source (Hmax component) 
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Spectral-ratio method from VISTA software.  
Frequency band: 10-40 Hz 



Q estimation from down-going wavefield 

29 

Spectral-ratio method from VISTA software 
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QP estimations using dominant frequency 
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CREWES Toolbox 



Conclusions 
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