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Joint inversion of surface wave dispersion and H/V spectral ratio data
with application to detection of ground fissure in Xi’an

SHAO Guangzhou, YANG Ke,HU Jing, WANG Peng, CHANG Weishuai, HUO Keyu

(School of Geological Engineering and Geomatics,Chang’ an University,Xi’ an,Shaanxzi 710054, China)

Abstract: In urban subsurface investigations, characterizing adverse geological structures commonly relies on
two geophysical approaches including passive-source surface wave dispersion curve inversion and horizontal-to-
vertical (H/V) spectral ratio inversion. While the former utilizes only vertical-component seismic records, thus
underutilizing horizontal -component data, the latter primarily estimates overburden thickness by predominant
frequency analysis of H/V spectral peaks, with limited application to shear wave velocity structure inversion.
This study develops an innovative joint inversion methodology that combines surface wave dispersion and H/V
spectral ratio data, effectively leveraging multi-component surface wave information to significantly enhance in-
version accuracy and stability. Meanwhile, this paper builds a three-layer horizontal layered medium model that
represents uniform sedimentary layers, and a three-layer vertical fault medium model simulating fault zones.
Through comprehensive comparison and analysis, the performances of individual and joint inversion approaches
are evaluated. Model test results demonstrate that more accurate inversion results can be obtained by joint inver-
sion. Finally, by taking ground fissure F5 in Xi’an as an example, the feasibility and effectiveness of employing
joint inversion for the detection and monitoring of urban underground structures are verified by utilizing subway
seismic data. Joint inversion of the dispersion curve and H/V spectral curve provides references for the develop-
ment and application of urban underground space exploration technology.
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