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Abstract: Bayesian inversion approaches are usually used to quantify the significant uncertainty in the
inversion results of the Multichannel Analysis of Surface Waves (MASW) dispersion curve. Due to the high-

dimensional nonlinear geophysical model and extensive repeated forward calculations for the dispersion
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curve, Bayesian inference based on conventional numerical methods is highly time-consuming and less
efficient. The paper proposes a probabilistic inversion approach for dispersion curves based on the
Approximate Bayesian Computation (ABC) to achieve efficient identification of shear wave velocity (vs)
profiles. It can reduce the number of forward calculations for the dispersion curve, thereby greatly
decreasing the computing time for Bayesian inference. Additionally, the subset simulation is used to
improve the efficiency in solving high-dimensional Bayesian equations. Furthermore, the proposed
approach can determine the most probable posterior value of v, profiles, addressing a shortcoming of
traditional ABC methods. The proposed approach is demonstrated through both virtual and real-life sites.
Results show that the proposed approach is reasonable and highly efficient. This study provides valuable
insights for conducting rapid probabilistic analysis of geophysical data.
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Fig. 3 Graphs of dispersion function F for profile 1 at /=30Hz
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Table 1 Comparison of computation efficiency between the proposed approach and aBUS

algorithm at the virtual site
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Fig. 10 Posterior samples of uncertain parameters and corresponding probability density

histograms obtained by inverting multimodal data
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Table 1 Computation efficiency of the proposed approach and aBUS algorithm for inverting

multimodal data

c B M LERE YA F 2R I 7] (s)
aBUS 5% 122 5.54% 108 2300
FT i 712 3 3.88x 107 236
EAE 40.67 14.25 9.74
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Table 2 Comparison of computation efficiency between the proposed approach and aBUS

¢ B P 4R P F a0 i 17 (s)
aBUS 7% 17 6.63x 107 308
BRIk 3 1.41x 107 117
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