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Identification of Quasi-Love waves and its implication of east-westward

azimuthal anisotropy gradient in the upper mantle of the central Tibet
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Abstract Seismic anisotropy can be studied by four basic seismic wave behaviors, e. g, direction-
dependent travel time anomalies, shear-wave birefringence, surface-wave scattering, and
direction-dependent conversion of compressional waves to shear waves. In this paper, Quasi-Love
(QL) waves, generated by surface wave scattering, are utilized to determine the variation of
uppermost mantle anisotropy of Tibet plateau. Firstly, QI waves are identified from the
seismograms of the selected paths recorded by the CAD station. The observed QL waves are
confirmed by distinguishing QL waves from higher mode Rayleigh waves or other body waves,
which are absent in synthetic seismograms. Furthermore, the location of azimuthal anisotropy
gradient is estimated from the group velocities of Rayleigh wave, Love wave and QL wave.

Finally, the characteristic of azimuthal anisotropy of upper mantle in Tibet plateau is
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summarized. The reason of the existence of azimuthal anisotropy gradient can be explained by

east-west variation of tectonics. Also the other reason is the force from the upper mantle flow

which has led to voluminous rock deformation.
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Fig.1 An overview map of the distribution of epicenters and source mechanism solutions

for all the events used in this work, except for the event 20070506 and 20070722
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Table 1 Hyporcentral parameters of events used in this work from the CMT catalog and the observation of QL waves
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Fig. 2 Transverse and vertical component record for all nine events at CAD station.

Seismograms are removed instrument response, rotated and band-pass filtered at 0. 01 Hz and 0. 1 Hz.
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