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Abstract: Ambient seismic noise tomography has been widely used to study the crustal and mantle structure in the
world. This method does not depend on natural earthquakes or artificial explosions, and therefore, it has become a
very popular method to image the structure of the crust and uppermost mantle. The subsurface structure beneath the
two stations can be determined by extracting the empirical Green’s functions by the cross correlation and stacking of
the continuous seismic noise recorded at the two stations. Ambient seismic noise tomography technique can be regar-
ded as sourceless tomography because it functions without source-receiver propagation.The energy of surface waves
is stronger than other waveforms and therefore, most studies of ambient noise have focused on surface wave meas-
urements.Surface wave tomography from ambient noise has been successfully used in the United States and the Pa-
cific Northwest,China, New Zealand,South Korea,and Europe.It is obvious that the ambient noise method has sev-
eral important advantages over traditional surface wave tomography based on earthquakes: (1)the method can be ap-
plied to areas that are well instrumented but have a very low level of seismic activity;(2) the ambient noise method
is relatively unaffected by seismic source locationjand (3) it can be used to make short-to-intermediate period disper-

sion measurements. However, one limitation of the method is that it is difficult to extract long-period dispersion
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measurements because most noise sources are limited to shallow depths.In this paper, we briefly introduce an im-

proved method to extract long-period dispersion measurements from ambient seismic noise. Ambient noise data have

also been applied to study crustal and mantle anisotropy.Radial anisotropy results based on ambient noise show that

in eastern and southeastern parts of the Tibetan Plateau, mid-to-lower crustal low-velocity zones are closely associat-

ed with positive radial anisotropy (Vs => Vsy ). Azimuthal anisotropy in the southeastern Tibetan Plateau revealed

that the azimuthal anisotropy pattern in the crust differs to that in the upper mantle, which suggests that the crust

and mantle might deform differently.Some researchers have used ambient noise correlation techniques to study tem-

poral changes of seismic velocity.An analysis of the continuous ambient noise data, both before and after the Wen-

chuan Earthquake,revealed that the coseismic reduction of seismic velocity and postseismic recovery are prominent.

The observed temporal changes likely reflect damage and heating processes in the crust associated with the Wen-

chuan mainshock. With development of the ambient noise method, the resolution of seismic images of the crustal and

upper mantle structure will be enhanced.This paper presents the technique of ambient noise tomography and its ap-

plication to the velocity structure and studies of temporal velocity change on the Chinese mainland.

Key words: ambient noise; velocity structure; anisotropy; velocity variation; Chinese mainland
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