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• Rayleigh Waves are generated at the free surface.
• Source Ghost is also generated at the free surface.
• The free surface would be nice to be able to remove, 

too bad we can’t!
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Shallow weathering results in:

•more interference with shallow 
reflections 

•more dispersive Rayleigh wave
•stronger guided waves

Free Surface:  Vp=335 m/s Vs=10 m/s ρ= 0.005 gm/cc

Weathering:  Vp=1100 m/s Vs=330 m/s ρ= 1.6 gm/cc

Below Weathering:  Vp=1800 m/s Vs=540 m/s ρ= 2.0 gm/cc

Below Weathering:  Vp=1800 m/s Vs=540 m/s ρ= 6.0 gm/cc
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Layer Thickness P Velocity S Velocity Poisson's Density
(ft) (ft/s) (ft/s) ratio (gm/cm3)

Loose Sand 10 1500 690 0.37 2.18
onsolidated sa 20 2000 1000 0.33 2.18

Marl 110 5300 1700 0.44 2.78
Limestone half-space 10000 5700 0.26 2.78

Layer Thickness P Velocity S Velocity Poisson's Density
(ft) (ft/s) (ft/s) ratio (gm/cm3)

Loose Sand 20 1400 784 0.27 2.18
Marl 310 6400 2880 0.37 2.78

Limestone half-space 8000 3520 0.37 2.78

Dispersion
Site 64

Al-Husseini et. al., Geophysics, 1981

Layer Thickness P Velocity S Velocity Poisson's Density
(ft) (ft/s) (ft/s) ratio (gm/cm3)

Loose Sand 20 1400 812 0.25 2.18
Marl 310 6400 3712 0.25 2.78

Limestone half-space 8000 4640 0.25 2.78
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Layer Thickness P Velocity S Velocity Poisson's Density
(ft) (ft/s) (ft/s) ratio (gm/cm3)

Loose Sand 6 1500 620 0.4 2.18
onsolidated sa 13 2700 1350 0.33 2.18

Marl 43 5300 2450 0.36 2.78
Marl 44 5300 2530 0.35 2.78

Limestone half-space 9600 4950 0.32 2.78

Conclusions:

• “Real” data are very complex.

• Simple models help us understand individual    

effects.

• Understanding the “noise” allows us to better 

identify the signal and design 

processing flows.

• There are many more effects than those that I 

have modeled.


