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high-performance computational power, it has become possible to calculate accurate 3D strain
Green tensors (SGT) by means of high-resolution 3D earth models. Due to more uniform distri-
bution and better point source effects, small-to-moderate earthquakes are widely used in local-
scale waveform-based tomography. As it is known, waveform-based tomography methods like
wave-equation tomography and full waveform inversion (FWI) require focal mechanism solutions
during the whole inversion procedure. However, traditional focal mechanism inversion methods
are not very suitable to small-to-moderate earthquakes. In this study, we first used the finite dif-
ferential method to construct a strain Green tensor (SGT) database and filtered the synthetic and
actual waveforms in different frequency band ranges. We then relocated the earthquakes by mini-
mizing the cross-correlation travel time differences, and, next, inverted the focal mechanism by
minimizing the waveform residuals. Finally, we used this SGT database method to inverse the fo-
cal mechanisms of a series of M3.4—5.7 earthquakes in the Longmenshan fault zone, between
the eastern margin of the Tibetan plateau and the western part of Sichuan basin. The results indi-
cated that the proposed method can be applied in (near) real-time inversions of focal mechanism
solutions since the database can be pre-constructed.

Keywords: focal mechanism inversion; strain green function; Tibet plateau; finite differential
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Fig.1 Inversion results of focal mechanism solutions of 19
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nism solution provided by GCMT
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Table 1 Ture solution and inversion result of synthetic test
F 1k J 5] X/km Y/km Z/km My M., M,, M.. M,, M.. M,.
Eql Hfi#/ True 190 240 —28.51 5.1 0.00 0.00 0.00 1.00 0.00 0.00
FDSGT-INV 190 240 —28.79 4.8 0.00 —0.01 0.01 1.05 0.00 0.00
Eq2 ELfi# / True 190 240 —28.51 5.1 1.00 —2.00 1.00 0.00 1.00 1.50
FDSGT-INV 190 240 —29.16 4.9 1.04 —2.08 1.04 0.03 1.08 1.62
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Fig.2 Distribution of the seismic stations used

in numerical test
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Table 2 The comparasion between FDSGT source solution and GCMT source solution in LMSF zone

F A 25 A/ &JE/C) WE/km My M,, M, M,, M., M,, M,,
GCMT 30.03 101.96 29.2 5.1 —1.34 4,17 —2.83 —0.795 —0.601 —4.22
200802261750 FDSGT-INV 30.15 102 18.8 4.7 —1.26 1.69 —0.43 —0.93 —0.34 —2.32
CEDC 30.13 102.04 22 4.8
GCMT 30.51 101.63 25.4 5.1 —0.5 4.99 —4.49 —1 0.59 —2.08
201004272022 FDSGT-INV 30.56 101.48 4.5 4.8 0.172  1.696 —1.867 —0.55 —0.01 —1.03
CEDC 30.6 101.45 8 4.8
GCMT 31.26 100.87 25 5.4 —0.027 1.5 —1.48 —0.136 —0.428 0.049
201104100902 FDSGT-INV 31.26 100.77 7.54 5.2 —0.817 8.67 —7.85 —1.096 —2.668 0.322
CEDC 31.28 100.8 10 5.2
GCMT 30.16 101.81 26.1 5.7 —0.238 4.67 —4.44 —0.13 0.05 —2.18
201411251519 FDSGT-INV 30.22 101.78 10.9 5.9 —1.93 20.96 —19.03 —0.59 5.04 —14.39
CEDC 30.2 101.75 20 5.4
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