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[bookmark: OLE_LINK128][bookmark: OLE_LINK129][bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: _Hlk141988957][bookmark: _Hlk142921612][bookmark: OLE_LINK7][bookmark: OLE_LINK138][bookmark: OLE_LINK139][bookmark: OLE_LINK121][bookmark: OLE_LINK122][bookmark: OLE_LINK123][bookmark: OLE_LINK124][bookmark: OLE_LINK127][bookmark: OLE_LINK125][bookmark: OLE_LINK126]Fig. S1. Checkerboard tests for a fine anomaly size of approximately  m in the horizontal direction. Note that only half of the cross-correlation pairs are used for the tests. The anomaly sizes in the depth direction are 9, 12, 24, and 59 m from shallow to deep. The letters a, a′ and b, b′ represent the locations of the cross-sections aa′ and bb′, respectively. The term   indicates the perturbation of the shear wave velocity relative to the average shear wave velocity at the corresponding depth. (a-f) Horizontal slices of (a-c) the true model and (d-f) the recovered model at depths of 5, 15, and 30 m. (g-j) Velocity profiles of aa′ and bb′ for (g-h) the true model and (i-j) the recovered model. Note that we limit the maximum depth to 60 m in the plot. The locations of velocity profiles are indicated by the yellow lines in (a), where stations used for the test are denoted as white dots.
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[bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK134][bookmark: OLE_LINK135][bookmark: OLE_LINK144][bookmark: OLE_LINK145]Fig. S2. Horizontal slices of the inverted S-wave velocity model at depths of (a) 45, (b) 50, and (c) 55 m in the parking lot area. Note that only half of the cross-correlation pairs are used for the inversion.  denotes the average shear wave velocity at that depth. The black lines AA′and BB′indicate the locations of two velocity profiles analyzed later. Blue points denote the karst caves at different depths found in well logs.
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