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Abstract

Seismic phase identification is fundamental for earthquake localization and studies of Earth’s internal
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structure. Traditional methods are prone to wavefield aliasing and noise interference in complex tec-
tonic regions, while polarization analysis provides physically interpretable criteria for phase identi-
fication by extracting vector features of seismic wave particle motion. This study leverages the polar-
ization characteristics of three-component seismic signals and employs covariance matrix eigenvalue
decomposition to calculate polarization parameters (e.g., linear polarization ratio, planar polarization
ratio, azimuth angle, and incidence angle), revealing distinct polarization differences among phases
such as P-waves, S-waves, and surface waves. Specifically, P-waves exhibit linear polarization with azi-
muth angles consistent with the source direction; S-waves are polarized perpendicular to the propaga-
tion direction; Rayleigh waves and Love waves exhibit in-plane polarization. Using the magnitude 6.8
earthquake in Tingri County, Tibet, as an example, polarization analysis successfully identified the P-
wave onset (azimuth angle ~103°), S-waves, and surface waves, where the temporal variations of these
parameters align with theoretical models. The results demonstrate that polarization analysis effec-
tively distinguishes different seismic phases.
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Figure 1. Three-dimensional particle polarization diagram
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Figure 2. Polarization characteristics of seismic signals
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Figure 3. Seismic waveform chart of the 6.8 magnitude earthquake in Dingri County, Tibet
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Figure 4. Polarization parameter diagram, (a)~(d) represent the azimuth angle, the angle of incidence, the linear polarizability,
and the planar polarizability, respectively
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