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Abstract: The present study firstly analyzed surface waveform fittings for 8
wave paths crossing through four different regions of the Chinese mainland
(eastern, central, northern and western China), and then inverted for 1D path-
averaged S-velocities for such paths. The inverted crustal and upper-mantle S-
velocities showed obvious region-related features, which are well consistent
with known geotectonic units and previous research results. Such analyses
showed that surface waveform modeling is a reliable method to get crustal and

upper-mantle velocity structure. Furthermore, this method has a prominent
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advantage in detecting upper-mantle structure compared with fundamental-mode

surface-wave dispersion method.

Key words: surface waveform modeling; region-related feature; crustal and

upper-mantle S-velocity; Chinese mainland
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Fig. 1 Illustration of constructing synthetic waveforms by mode summation
with focal mechanism
The four traces are respectively fundamental model surface waveform (Mode 0), synthetic waveform of
the first two modes (Mode 0—1) ., synthetic waveform of the first three modes (Mode 0-2) and
the synthetic waveform of the first twenty modes (Mode 0-19)
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Fig. 2 Sensitivity (dU/dp) of the fundamental-mode (a) , first higher-mode (b)
and second higher-mode (c¢) Rayleigh wave group velocity to
S-velocity structure in different depth

For a same mode, the different colors represent sensitivities for different periods
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Fig. 3 Waveform data processing steps
(a) Original observed waveform; (b) Observed waveform in frequency domain, where f,—f; defines the
frequency band for pre-filtering; (¢) Instrument response curve; (d) Observed waveform processed by
band-pass filtering and deconvolved by instrument response, where z;, and #; define the time-
window of waveform (including S wave and surface wave) section to be fitted; (e) Observed
waveform processed by further band-pass filtering and cut off by the time-window;

(f) Synthetic waveform by mode summation
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Figure 4 Distribution of 8 seismic ray-paths analyzed in the present study
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Fig. 5 Waveform fittings (left column) and their 1D velocity models (right column) for the eight
ray-paths analyzed in the present study. The two ray-paths crossed through the eastern China
(a, b), through the central China (¢, d), through the northern China (e, ),
and through the western China (g, h)
In sub-figures on the left column, solid line denotes observed waveform, dotted line represents synthetic
waveform from iasp91 model, dashed line is synthetic waveform from the path-averaged model and
in sub-figures on the right column. solid line denotes iasp91 model. dashed line is the inverted

path-averaged model and number in the top right corner is the path-averaged Moho depth
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