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A Study of the comparison of Inversion of Rayleigh
wave Group and Phase Velocities for Regional
Near—Surface 2—Dimensional Velocity Structure
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Abstract: The surface wave data obtained in a tidal flat located in the sw coast
of the Korean Peninsula were used to analyse the shear wave velocity structure
of the area. First, the phase velocity dispersion curves were obtained by the
tau—p stacking method and the group velocity dispersion curves by a wavelet
transform method and the Multiple Filtering Technique by Dziewonski. The
phase velocity dispersion curves exhibited bigger errors than the group velocity
curves. The results showed that the wavelet transform method was more
effective in separating the fundamental and the 1st higher mode group velocity
curves than the Multiple Filtering Technique. Combined use of the fundamental
and the 1st higher mode group velocity dispersion curves in the inversion for

the shear wave velocity structure gave better spatial resolution compared when

- 51 -



o2 - 733

the fundamental mode group velocity was used alone. This study indicates that
the group velocity dispersion curves can be used in the inversion of Rayleigh
waves for the shear wave velocity structure, especially effectively with the
higher mode group velocity curves together.
Keywords: Group velocity, Phase velocity, inversion, wavelet analysis, s—wave
velocity, fundamental mode, 1st higher mode.
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Fig. 1. (a) Map of the experimental site is marked with x. (b) Geophone array of
the experiment.
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Fig. 2. An example of seismic record section. Rayleigh waves are clearly shown
between 50 and 500 milli sec.
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Fig. 3. Energy distribution in the time — frequency domain obtained by the

wavelet transform method. Clear separation of the fundamental and the higher
mode group velocity curves appears as the source— receiver distance increases.
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Fig. 4. Dispersion curves of the Rayleigh waves from the spread 3. (a) Phase
velocity dispersion. (b) Group velocity dispersion obtained by the wavelet
transform method. (c) Group velocity dispersion obtained by the Multiple
Filtering Technique.
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Fig. 5. Group velocity dispersion obtained by the multiple filtering Technique.
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Fig. 6. Inversion results for the spread 3. (a) Shear wave velocity structure

obtained from the fundamental and 1st higher mode group velocity curves (thick
line), fundamental mode group velocity only (thin line), fundamental and 1st
high mode phase velocity curves(dots), and fundamental phase velocity
dispersion only(dashed line). (b)Resolution obtained from the fundamental and
1st higher mode group velocity curves (dashed line), fundamental group velocity
dispersion only (solid line). (c)Resolution obtained from the fundamental and 1st
higher mode group velocity curves (dashed line), fundamental group velocity
dispersion only(solid line).
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Only the velocity structure above the 4m depth is reliable due to the poor
spatial resolution of beneath this depth.
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