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Ambient noise tomography in northeast China
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Abstract Northeast China is the only one of the deep earthquake zone in China. In order to study
the subduction of the west Pacific plate, the deep earthquakes and volcanic activity, it has very
important scientific significance to obtain the crustal and upper mantle structure of this region.
By using the vertical component of continuous data, recorded by 159 permanent stations from
January 2011 to June 2012 and 27 portable stations from January 2011 to June 2011 in northeast
China, we calculated the inter-station Green functions, and measured the group velocity and
phase velocity dispersion curves of Rayleigh wave by using the frequency-time analysis method
based on continuous wavelet transform. According to quality control and screening, we finally
obtained 2204 group/phase velocity dispersion curves at periods ranging from 5 s to 40 s.
Checkerboard tests show that the inversion results have a good resolution of 2 ° X2 °. By utilizing
Ditmar & Yanovskaya method, we got the Rayleigh wave group velocity and phase velocity maps
at periods between 8~30 s in the study area (105°E—135°E, 39°N-—52°N), which revealed the
lateral changes of S-wave velocity at different depths. The results showed that the crust and

upper mantle S-wave velocity structures have lateral heterogeneity. Group/phase velocity maps at

ESWA o E R R HER Y B FY T EAO 45 9% % 5 (DQIB11B04) | [ 5 A R BF 2 3 4 (41104029, 90814013) , v [ H 57 14 ¢ J) Hiu 5 14 ¢
TAET H (1212011121072) IEFBHE I 5 A 55 52 38 B 58 % 10 (SinoProbe-02-03) FURL £ 3B [ b 4 /B % 1 (2011 DFB20210) 4 [6] %5 By
EE®B A WAEY B 1083 4EE, b [ b 7= R o BR 4 BB 5T BT B BUEF 5 61 4 35 B 21 B2 BT 98, E-mail: panjl51@gmail. com



3 WA o ] AR 3t X 7 SR AT BLAR 813

short period (e. g. 8 s) are well related with the geology units on the surface, with high-speed

anomalies corresponding to the main mountain ranges and low-speed anomalies coinciding with

the major sedimentary basins. But the effect controlled by the topography becomes weaker at the

intermediate periods (e. g. 15 s, 22 s). For group/phase velocity maps at longer periods (e. g. 30 s),

they are closely related with crustal thickness.
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Fig. 1 The tectonic sketch map of study region and the distribution of seismic stations

A. Daxing anling mountain; B. Xiaoxing' anling mountain; C. Zhangguangcailing mountain; D. Laoyeling mountain; E. Changbai

mountain; F. Yanshan mountain; G. Taihang mountain; H. Songliao basin; 1. Hailar basin; J. Sanjiang basin; K. Erdos basin; L.

Xialiaohe basin. The blue triangles represent permanent broadband stations. The red dots represent portable broadband stations. The blue

dashed lines represent the Daxing'anling-Taihangshan gravity gradient belt. The red lines represent the Tanlu fault. The black dashed lines

represent the boundary of the northern Huabei Block.
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(U is the group velocity, C is the phase velocity)
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Fig. 8 Rayleigh wave group velocity maps at periods of 15 s from surface wave tomography with earthquake data

(Li et al. , 2012) and the differences between the group velocity obtained by Li et al. (2012) and this study
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