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IntroductionIntroduction

 Priddis Survey: Data collected by University of Calgary
2007 Field School and used here includes:
– Well Data (125m deep)

– 2-D Seismic Data

 Objective: S-Wave velocity model of the near surface

 Motivation: Static corrections for S-waves



BackgroundBackground

 Significant portion (2/3 according to Park et al. 1999) of seismic
energy is imparted into Rayleigh waves when using a compressional
source

 Dispersion of Rayleigh waves:
• Isotropic Homogenous Half Space
• Layered Earth
• Phase velocity and group velocity:

• Normal Dispersion
• Phase velocity: function of frequency and 4 earth parameters ( P-wave

velocity, S-wave velocity, density, and thickness)
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c: phase velocity   v: group velocity
f: frequency



BackgroundBackground

 Surface wave methods developed for
geotechnical engineering and seismology
purposes

 Current surface wave methods

 Multichannel Analysis of Surface Waves
(MASW) method (Park et al., 1999)



LocationLocation

 



Priddis SitePriddis Site

 

 



Well DataWell Data

 

Depth (m) P-wave velocity (m/s) 

0-3.9 600 

3.9-17.6 1900 

17.6-28.3 2080 

28.3-39.3 2250 

 



Surface Wave Analysis WorkflowSurface Wave Analysis Workflow

 



AcquisitionAcquisition  ParametersParameters

 A 5-pound sledgehammer source
 10 Hz vertical geophones
 Receiver spacing~ 2.5 m
 Shot interval~ 12.5 m
 Near offset~ between 0 and 37.5 m
 Record length~ 600 ms
 Sample rate~ 0.125 ms



Shot GatherShot Gather



Dispersion Curve CalculationDispersion Curve Calculation

Slant Stack 1-D Fourier
Transform

(After McMechan & Yedlin, 1981)



Dispersion CurveDispersion Curve

 

(1) A shot gather:  
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u(x,t) 

(2) Fourier Transform: 
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U(x,") = u(x,t)e
i"t
dt#  

),( "xU  is expressed as the multiplication of the phase spectrum, 
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P(x,"), 

and the amplitude spectrum, ),( "xA  
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U(x,") = A(x,")P(x,") = A(x,")e$ i%x  
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c
= , and "c  is the phase velocity.  

(3) Transformation:  
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E(",&) = e
i&x
U(x,") /U(x,")[ ]# dx = e

$ i(%$& )x
A(x,") /A(x,")[ ]# dx  

where &  is an offset-dependent phase shift. 

This will have a maximum at 
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. "c can be estimated where peak of E 

occurs.  

(Park et al., 1998) 



Dispersion CurveDispersion Curve

 
! 

fcn =

Vs(n +
1

2
)

2h

The cutoff frequency, 

! 

f
cn

, of 

the n
th

 mode:  

, where h is the thickness 

of the layer  



InversionInversion

 Initial model:
– P-wave velocity and

depth from well data

– Constant Poisson’s ratio~
0.405

 Inversion using SurfSeis

 



Inverted S-wave Velocity Inverted S-wave Velocity vsvs. Initial. Initial
ModelModel
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2-D S-wave2-D S-wave  Velocity ProfileVelocity Profile

 



ConclusionConclusion

 In a real layered earth, surface waves are
dispersive with multiple modes.

 Different modes can be imaged using
dispersion curves.

 Dispersion curves can be inverted for S-wave
velocity model of the near surface.

 Well data of the near surface were analyzed for
Priddis site, and showed good correlation with
the surface wave inversion results.



Future WorkFuture Work

 Re-acquiring the seismic data with longer
record length, and using a 3 component land
streamer.

 Calculate S-wave static correction using
surface wave methods.
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