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Summary

The crustal structure study based on ambient noise measurements has become a popular, fast
and reliable method in earthquake seismology in recent years around the world. Generally, not
only in seismology but also in other applications which deal with signals, accept noise as an
undesired component of the signal. It is believed that noise obscures data and does not contain
useful information. Ambient noise measurements promise significant improvements in the
resolution and accuracy of crustal and upper mantle images. Traditional dispersion analysis,
however, does not yield reliable estimates of the structure in the shallow crust because of
strong scattering at short-periods (T<30). Recent advances in surface-wave ambient noise
tomography (e.g., Shapiro et a., 2005; Sabra et a., 2005; Yao et d., 2006; Yang et a., 2007,
Lin et a., 2007) greatly enhance our ability to resolve the shallow crustal structure. In this
study, we apply ambient noise tomography to image and investigate the shallow shear
velocity structure of the upper crust beneath south west of Tehran area. Data from seven
stations of Iranian Long Period Array (ILPA) are acquired from IRIS free data center. These
data were recorded during 1975 to 1977 in corporation of the FDSN with the Institute of
Geophysics at University of Tehran. At the moment, all continuous seismic waveforms are
available for researchers. After obtaining the continuous waveforms, we preprocessed and
segmented the data into one hour time windows. Hourly cross correlation of ambient noise
between all station pairs were calculated and group velocity of Rayleigh waves dispersion
curve in periods between 3 to 10 seconds are measured from the Green's function resulting
cross correlations. To determine dispersion curves of surface waves we have used the
Frequency-Time Analysis technique (FTAN). Because of using borehole seismometer in
ILPA array and our new Gaussian noise selection proposed method; al Green functions had
acceptable SNR ratio and greater than 10. Therefore, we predict the suitable and reliable result
of Green’s functions in comparison with ambient noise of free surface seismometers. Then
using dispersion map in each period, we extracted alocal dispersion curve for each grid point.
Finally, the quasi-3D shear wave velocity model in the study area provided using nonlinear
inversion procedure for each grid point of local dispersion curves by means of Shapiro et .,
(2005) technique. By preparing different shear wave velocity profiles in the direction of NE-
SW, of the studied area, we try to image the changing velocity variations and trends along the
profiles, which can indicate the existence of one of the branches of the IPAK fault, or the
existence of an anticline with the axis in this direction and the slope to mards the northeast
direction. The results indicate a reliable image from upper crust of south east of Tehran region
in consistent with the results of Doloei and Roberts (2003) from teleseismic P-waveform time
domain receiver function (RF) method. Moreover, the upper crustal structural model proposed
for this area is in agreement with surface geological setting. Therefore, we suggest that for
isolating the ambient noise from temporary and very local conditions, the digging and
covering the seismic stations prepares a suitable noise level for the crustal structure studies.

Keywords: ambient noise, cross correlation, dispersion curves, tomography, borehole
seismometer, Tehran.
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