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Figure 1 The distribution of stations and seismic epicenters, as well as
the tectonic sketch map of study region. The blue triangles and red
triangles denote the temporary stations deployed by two projects:
ChinaArray Phase I & [l and Western Sichuan seismic array, respec-
tively. The purple circles denote the permanent stations. The light blue
huge triangle is the area enclosed by Songpan-Ganzi and Yidun terranes.
The black lines represent the tectonic boundaries. In inset map at the

bottom left corner, green frame enclose the study area and red circles
mark the seismic epicenters
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Figure 2 The tradeoff curve between traveltime residual and velocity

anomaly. The tradeoff curve shows that the optimal damp value ranges
from 7 to 15. We chose value of 10 as an optimal value
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A P-wave velocity study beneath the eastern area of Tibetan
Plateau and its implication for plateau growth
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The east region of Tibetan Plateau (ERTP) and surrounding regions have gentle to moderate slope in topography,
contrasting to the steep margins in the north and south. Many geodynamic models have been proposed to explain plateau
growth in the east part of Tibetan Plateau and no consensus have yet been reached. In part, this is because of lack of detailed
tomography images of the deep structure, which is essential for understanding the deep dynamics that govern the evolution
of ERTP.

Two stages of ChinArray have been conducted from 2011 to 2015. Nearly 1000 temporary seismic stations, with an
average spacing ~40 km, were installed in ERTP and its adjacent regions. In addition, there was 297 temporary stations
deployed in eastern margin of Tibetan Plateau during September 2006 to July 2009. Additional data from 271 permanent
stations in 2007—2015 were also included. The overall station distribution densely covers the northeastern, eastern and
southeastern margins of Tibetan Plateau.

We imaged high-resolution 3D P-wave velocity structures of the crust and upper mantle beneath ERTP and its
surrounding regions through teleseismic traveltime tomography. The horizontal and vertical resolutions are 0.8° and 80 km,
respectively. The imaged velocity anomalies correlate well with geological blocks. Slow velocity anomalies, extending
down to ~200 km, are found beneath the Tibetan Plateau. Fast anomalies associated with cratonic blocks around the plateau
are imaged within 200—300 km depth. Below 400 km there are less velocity anomalies, indicating a normal mantle close to
the global average. Neither fast subducted slabs nor slow mantle upwellings are obeserved beneath the study region. The
plateau growth is mainly caused by the deformation of the weak lithosphere at the shallow depth. Surrounded by the Indian
plate and surrounding rigid blocks, the weak lithosphere beneath Tibetan Plateau is horizontally shortened and vertically
stretched. The horizontal shortening helps accommodate the ongoing collision between the Indian and Asian plates and the
plateau growth is resulted from the vertical stretching.

tomography, eastern region of Tibetan Plateau, plateau growth
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