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correction of the finite-frequency phase shift
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Surface waves

• Surface waves travel along the Earth surface

• Surface waves are dispersive
• Reason: high-frequency surface waves are sensitive to shallower depth; low-

frequency (or long-period) surface waves are sensitive to greater depth.

Xu et al., 2022
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Finite-frequency phase shift

Finite-frequency 
phase shift

Xu et al., 2022

Assumption: narrow-band surface wave shares the same arrival time 
as the central frequency one.

Early studies: Herrmann 1973; Wielandt and Schenk, 1983
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Evaluation and removal of the error

Dispersion curve

Generate synthetic surface waves
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Measured dispersion curve

Finite-frequency Phase shift

Xu et al., 2022

Correction
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Is the phase shift relevant to my study?

Error ~ 1%

• Bandwidth of the filter is 
not narrow enough

• large variations in phase
velocity curves

dVs ~ 50 m/s

Xu et al., 2022
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Conclusion

When your phase velocity measurements are highly accurate 
(relative error < 1%), you should consider the correction of the 
finite-frequency phase shift (applies to time-domain methods).
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