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Abstract: We selected waveform data from more than 300 teleseismic events recorded by the digital Capital A

Seismic Network during the period from September 2003 to December 2005, obtained 18499 P-wave relative
travel-times by dividing these waveform data into three different frequency bands and multi-channel cross Wit
correlation measurement, calculated travel-time sensitivity kernels for each frequency band, applied the finite-
frequency tomography to determine 3-D P-wave velocity structure model of the upper mantle under the Chinese
capital region. We also analyzed the reliability of inversion results by using checkerboard resolution test and
comparing present model with ray tomographic model. Our results show that there are distinct differences of deep
velocity structure down to 150 km depth under three tectonic units. The Yanshan uplift exhibits the high velocity
(high-V) features. Under the Taihangshan uplift, a broad low velocity (low-V) is visible, but there are also small
high-V anomalies. A large scale prominent low-V anomaly is revealed in the shallow upper mantle under the North
China basin and Bohai bay, and it extends up to the depth of 50~70 km which can be regarded as the top of
asthenosphere. This result suggests lithospheric thinning in the North China basin and Bohai bay. Zhangjiakou-
Penglai fault zone is a variation belt of velocity structure in the shallow upper mantle and a boundary of
lithospheric thinning, most of large earthquakes has occurred in this belt. We consider that large earthquakes
occurred in this belt are not only related to the crustal heterogeneity but also affected by the deeper velocity
structure.

Keywords: Chinese capital region Finite-frequency tomography Sensitivity kernel Teleseismic waveform
Velocity structure of the upper mantle

Received 2009-09-30; published 2010-08-20
Fund:

[ K B ARFRL I 4T H (40774040) ST T4 £ 15 (2007- 13) Bt 1.

Corresponding Authors: 3441, 20, 196244 15T 51, 1 2 M FHHLER 3 35 45 M O 5T . E- mail - hjl@seis.ac.cn Email:
hjl@seis.ac.cn



About author: ¥ U, J5,198245F, 20094 1[5 b 78 Ja) M 72 TR 58 i JRA - 2247, H A7 2 2L M RE 2 AT UG AT E-
mail:yangfeng@seis.ac.cn

R He A I
http://www.geophy.cn/CN/10.3969/j.issn.0001-5733.2010.08.006 =14 http://www.geophy.cn/CN/Y2010/V53/18/1806

Copyright 2010 by HiERYF 244K



