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Overview



Motivation

An accurate description of the velocity profile
of the near surface earth is essential for the 
definition and interpretation of the shallow geology.

Detection of  the heterogeneity and lithology
of the near surface layer.

Detection of the depth of the heterogeneity.



Surface Wave Method

Use the dispersion of Surface waves to 
detect heterogeneity and  variations in 
velocity profile
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Depth Detection by Surface Wave

Use the dispersion of Rayleigh surface waves 
to infer the depth of the heterogeneity 

Particle
Motion

Particle
Motion

Layer 1

Layer 2

Layer 3

Depth Depth

λshort

λlong



Geometry of the Problem
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The Governing Equation 
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The Green Function Method 
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The Differential Operator for Rayleigh Waves
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The Green Function for Rayleigh Waves 
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The Green Function for Rayleigh Waves 



The Linearized Inversion for Scattered 
Surface Waves 



The Linearized Inversion for Scattered 
Surface Waves, the Algorithm 
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