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Lithospheric velocity structure of eastern Tibet Plateau
from triplication

Sui Yi"’ Wu Qingju"?-* Zhang Ruiging"

1) Institute of Geophysics, China Earthquake Administration, Beijing 100081, China
2) Key Laboratory of Seismic Observation and Geophysical Imaging, Beijing 100081, China

Abstract: By comparing the synthetic and observed seismic triplications for two events from
Qinghai and Myanmar Arc with the trial-and-error method, the velocity structures of P-wave
and S-wave from Moho to the depth of 180 km are obtained. The P-wave velocity models for
the profiles 4 and B beneath Songpan-Garze block are 5% higher than that in the model C2AK,
which is based on the model AK 135 with crust structure of Crust2. 0. The P-wave velocity model
for the profile C beneath Sichuan-Yunnan block, however, is 5% lower than that in the model
C2AK at Moho depth, and then increases slowly down to the depth of 120 km. The S-wave
velocity model beneath Songpan-Garze block is 3% higher than the model C2AK from Moho to
180 km. Such regional difference in velocity structure may indicate that the lithospheric mantle
beneath Sichuan-Yunnan block has been extruded more obviously than that beneath Songpan-
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Garze block in the uplift of the Tibetan Plateau.

Key words: eastern Tibetan Plateau; lithosphere; seismic triplication; velocity structure
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Fig. 1 Tectonic settings and distribution of stations and events used in this study

Event locations for events 1 and 2 are represented by beach balls. The profiles 4, B and C are confined by solid lines. Black triangles

are for seismic stations, and white dots are for the projection position on the Earth’s surface of turning points of seismic triplications
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1445, 2018; Wang et al, 2018) .
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Table 1 Focal parameters of two events used in this study
KRR

75 e R My E e e WAL R /km
F-H-H 52 43 A0

F 1 2009-08-31  10:15:34.10 37.59 95.86 5.8 277 33 90 12

gtk 2 2012-11-11  10:54:42.30 22.60 96.05 5.9 91 75 14 12

T RIFESHOk A FEPRET.OASC) B3, RIEHUEDR A TRk (GCMT) H .
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15 O AVBOE 100G P IR 5 5 B oK, ESEBR A b, R = 4RSS R 2 A — e BRI
(L et al, 2017) . ASCH, AT A B 10 32 Fr 30 65 0l 70 A, A5 FF 58 IX g I —
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Fig. 2 Match-testing of observed and synthetic seismic triplications for different velocity models
of profile 4 for the earthquake event 1
(a) The observed S-wave triplications (black lines) and the synthetic ones (red lines) calculated for the model denoted by the red
line in Fig. (¢); (b) The observed S-wave triplication (black lines) and the synthetic one (red lines) calculated for the model
denoted by the blue line in Fig. (¢); (c) SH velocity model where the dash-dotted line represents C2AK model, the red model
has 3% high velocity anomaly from Moho to 130 km, the blue model has 3% high velocity anomaly from Moho to 180 km
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Fig. 3 Fitting of the synthetic and observed seismic triplications and the related velocity models of
profile 4 for the earthquake event 1
(a) The observed P-wave triplications (black lines) and the synthetic ones (blue lines) calculated for the best-fitting model

MAP in Fig. (¢); (b) The observed S-wave triplications (black lines) and the synthetic ones (red lines) calculated
for the best-fitting model MAS in Fig. (¢); (c¢) The best-fitting of P- (blue line) and SH-wave (red line)
velocity models of profile 4, where the dotted-dashed lines are for C2AK model; (d) The vp/vg ratio of

best-fitting model MAR (red line) and C2AKR for reference model C2AK (black line)
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Fig. 4 Fitting of the synthetic and observed seismic triplications and the related velocity model of
the profile B for earthquake event 1
(a) The observed P-wave triplications (black lines) and the synthetic ones (blue lines) calculated for the best-fitting
model MBP in Fig. (¢); (b) The observed S-wave triplications (black lines) and the synthetic ones (red lines)
calculated for the best-fitting model MBS in Fig. (¢); (c) The best-fitting of P- (blue line) and SH-wave
(red line) velocity models of profile B, where the dotted-dashed lines are for C2AK model; (d) The vp/vg
ratio of best-fitting model MBR (red line) and C2AKR for reference model C2AK (black line)
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Fig. 5 Fitting of the synthetic and observed seismic triplications and the related velocity model
of the profile C for the earthquake event 2
(a) The observed P-wave triplications (black lines) and the synthetic ones (blue lines) calculated for the
best-fitting model MCP in Fig. (c¢); (b) The best-fitting of P-wave velocity model (blue line) of
profile C. The dotted-dashed line is for the reference model C2AK
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Fig. 6 Comparison of the best-fitting structures of vp, vg, vp/vg for three profiles
(a) vp velocity model comparison. The dashed line represents P-wave velocity model of C2AKP, the blue one repre-
sents P-wave velocity model for profiles 4 and B, and the green one represents P-wave velocity model for profile C;
(b) vg velocity model comparison. The dashed line represents S-wave velocity model of C2AKS, the blue one
represents S-wave velocity model for profile 4, and the red one represents S-wave velocity model for profile
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ratio model MAR for profile 4, and the red one represents vp/vg ratio model MBR for profile B
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