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Measurement of Rayleigh wave dispersion from ambient
seismic noise and its application in North China

Fang Lihua® Wu Jianping

( Institute of Geophysics, China Earthquake Administration, Beijing 100081, China )

Abstract; Vertical component ambient seismic noise recorded by North-China
Seismic Array was pre-processed with “running-absolute-mean” normalization
method, and Rayleigh wave Green's Function was extracted from ambient seis-
mic noise records with cross-correlation method. We have developed an auto-
matic procedure to measure Rayleigh wave group velocity. Three typical disper-
sion curves obtained in the region of North-China basin, Yanshan uplift and
Taihangshan uplift, respectively, were inverted for the shear wave velocity
structures. Our results indicate that the disturbances coming from earthquakes
and the sources near stations can be effectively removed by using the “running-

absolute-mean” normalization approach. In order to obtain reliable tomographic
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result, we should calculate the SNR of Green's Function, and measure group ve-
locity dispersion with high SNR Green’s Functions. The dispersion curves are
stable and reliable when the SNR is greater than 7. The maximum reliable peri-
od T,.x has a bearing on the inter-station distance. T\,.. should be less than 1/12
of the inter-station distance in North-China. The dispersion curves are signifi-
cantly variable at periods beyond T,.. This variation should be taken into ac-
count in doing surface wave tomography.

Key words: seismic noise; cross correlation; Green function; Rayleigh wave
group velocity; dispersion curve; North China
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Fig. 1 Comparison of two different time normalization methods

(a) Vertical component seismogram recorded on 27 Jan 2007 at Lingqiu station; (b) records obtained after

applying one-bit normalization method; (c¢) records obtained after applying running-absolute-mean
normalization method. (d), (e) and (f) are 1550 s bandpass filted seismograms of (a),

(b) and (¢), respectively. The units of y-axis are counts
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Fig. 2 Sketch map of determining signal to noise ratio (SNR)

(a) Cross-correlation function (bottom trace) of the records at station Guyuan and Changli, and Gaussian filted

seismograms. The period marked on each trace corresponds to center frequency of the filter. Solid and dash

lines show the signal window and noise window, respectively; (b) The SNRs at different periods obtained

from the positive, negative and symmetrical component of the cross-correlation waveform
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(a) Cross-correlation of vertical component records obtained from Guyuan and Changli station;

(b) Frequency-time image of the symmetric-component shown in (a), the solid line

indicates the automatically measured group velocity dispersion curve
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