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Software Development for Multichannel Analysis of Surface Waves Based
on Short Array Stacked Correlation Gather

LI Lanbo, LI Hongxing, ZHU Min
(School of Geophysics and Space Exploration , East China University of Technology , Nanchang 330013, China)

Abstract: Most of the existing seismic data processing software, both domestic and international, features opaque algorithms and closed-
source codes. Moreover, the application of the multi—channel surface wave analysis method (MASW) results in imaging outcomes at a certain
physical point that are influenced by the underlying geological units beneath the entire receiving array centered at that point, thus limiting its
lateral resolution. To address the limitations of existing software, we have integrated the Short Common Gather (SCG) related stacking MASW
analysis method. This involves extracting short—spread gathers with common receiving locations for correlation and stacking, forming new
SCG-MASW for surface wave analysis. Compared to traditional MASW methods, SCG-MASW enhances the clarity of velocity anomaly bound-
aries and accentuates lateral variation characteristics. It improves the lateral resolution capability of underground shear wave velocity structure
imaging while maintaining consistent detection depth and dispersion curve extraction quality. Based on this, we have developed SCG-MASW
analysis software using the MATLAB platform. We have designed an integrated workflow encompassing multi—channel surface wave seismic da-
ta reading, short—spread gather setting, dispersion curve extraction, intelligent optimization inversion of dispersion curves, and velocity pro-
file plotting. This provides a convenient and efficient specialized tool for multi—channel surface wave data processing.
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Fig. 1 Overall working structure of the software
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Fig. 2 Function area of dispersion curve extraction module
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Fig.3 Functional area of dispersion curve inversion module
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Fig. 6 Seismic record diagram plotted by MASW method
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Fig.7 Stacked trace count diagram plotted by SCG-MASW method
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Fig. 10 Frequency dispersion curve extracted by MASW method
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Fig. 18 Shear wave velocity profile plotted by MASW method
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Fig. 19 Shear wave velocity profile plotted by SCG-MASW method
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Fig. 20 Shear wave velocity profile plotted by MASW method
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Fig. 21 Shear wave velocity profile plotted by SCG-MASW method
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