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Abstract: The SsPmp seismic phase is a seismic phase in which the downward P-wave excited by the far-field

direct S-wave is reflected on the Moho surface. It has the advantages of high signal energy, high signal-to-noise ra-
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tio, and is not easily affected by the disturbance of near surface sedimentary layers and small-scale crustal struc-
tures. Virtual deep seismic sounding method (VDSS) is a detection method developed in recent years that uses the
arrival time difference between SsPmp seismic phase and direct Ss wave seismic phase to study crustal thickness
(or Moho depth). This article introduces the principles, advantages, and practical applications of the VDSS method.
Research has shown that the VDSS method has significant advantages in improving detection accuracy, reducing
costs, and environmental impact, and has been successfully applied in different geological environments such as the
craton, orogenic belts and sedimentary basins, and the Emeishan large igneous province. It has shown great poten-
tial and application value in crustal structure detection. However, the accuracy of the VDSS method is highly de-
pendent on the quality of seismic data, especially the clarity of far-field S-waves and the range of epicenter dis-
tance, which greatly limits the appliation of this method in areas with complex geological structures. In the future,
the combination of VDSS with traditional receiver function methods, seismic tomography, gravity measurements,

and other geophysical methods is expected to provide more comprehensive constraints for crustal structure explora-

tion.
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Fig. 1 Schematic diagram of virtual deep seismic sounding
method (from Liu et al., 2015). (a) The paths of Ss, Sp
and SsPmp; (b) The relationship of the arrival time
among the different phases (Model parameter: the
crustal thickness of 60 km, the velocity of P wave in the
crust is 6.2 km/s, the uppermost mantle velocity is
8.1 km/s, the ray parameter is 0.13 s/km)
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Fig. 2 Crustal thickness of the North China Craton. The black dot is the result of the VDSS method, and the base map is the result of

the receiver function (from Yu et al., 2012)
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Fig. 3 Crustal thickness of Hi-CLIMB profile received by VDSS method (from Tseng et al., 2009)
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Fig. 4 The topography (a), estimated crustal thickness based on waveform fitting (b) of the profile in southern Qinghai-Xizang

Plateau (from Tian et al., 2015)
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Fig. 5

(a) Topography of the east-west trending profile across the ELIP. (b) Migrated image of the crustal structure based on common

conversion point technique applied to the stacked receiver function. (c) Crustal P-wave velocity structure obtained from DSS.
The pink dashed line depicts the DSS-based Moho, while the black dashed line (b) and the black solid line (c) indicate the

VDSS-based Moho (from Liu et al., 2017)
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