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Abstract To rapidly and economically assess the detailed seismic site effects and near surface
velocity structures which are crucial for accurate strong motion simulation and efficient seismic
hazard prevention, we conducted microtremor array observations and subsequent data processing
for the urban areas of the Beijing city. In this paper, using the data collected from several

microtremor observation experiments at Wukesong area in the summer of 2007, we estimated the
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predominant frequencies and their amplification factors of this site with the H/V spectral ratio
method. We also investigated the effects of different seismometers and observation times on the

52 %
H/V spectra curve. Furthermore we retrieved the Rayleigh wave dispersion curve by applying the
high-resolution F-K spectral analysis method to the microtremor array observation data and

inverted for the subsurface velocity structure using the neighborhood algorithm. The H/V results
show that the predominant frequencies in the Wukesong area are about 2. 1 ~2. 2 Hz with the

lower limit of the amplification factor about 3. The predominant frequencies obtained from the
Keywords

microtremor H/V analysis are stable in this study. The inversion results from the microtremor

array data reveal a reasonable subsurface velocity structure in terms of both impedance interface

1

depths and average layer velocities, and suggest that an interface at about 80 meter depth makes

the primary contribution to the predominant frequency and the corresponding amplification factor

method, F-K spectral analysis method

of this site. This study demonstrates that the microtremor technology is a practical and feasible
Microtremor, Near surface velocity structure, Site effect, H/V spectral ratio

way to assess the seismic site effect and near surface velocity structure at an urban site.
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Fig. 1 Sketch map of microtremor observations in Wukesong

Triangles and larger circles are locations of seismeters and boreholes separately. Array geometrics are composed

by alternation with 8 Hz(+) and 4 Hz(small circle) geophones, as also zoomed in at right-hand side insets,

from array B(top) to array A(bottom). The base map was retrieved from Google Earth software in 2007.
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Fig. 4 Rayleigh wave dispersion curves for data collected in the first time at Array A(a) and Array

B(c) with all geophones (circles), 8 Hz geophones (triangles) and 4 Hz geophones (crosses).

Dispersion curves for 5 collections (represented by different signs) with 4 Hz geophones at Array
A(b) and Array B(d) and their average(solid line)
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Fig. 5

The theoretical transfer functions for the two arrays

(a) and (d) are theoretical transfer functions in wave number space for Array A and B. Small and large circle are location of

Fmin/2 and kn.. Black lines, corresponding to black curves in (b) and (e), are intersection profiles in the wave number

space. (b) and (e) are transfer function intersection profiles in different directions(1. 8 degree intervals) for Array A and B.

(c) and (f) are Amin/2,s Emins Ekmax/2 and kg.. curves (from bottom to up) in slowness - frequency axis for Array A and B,

where thicker solid lines are observed dispersion curves.
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Fig. 6 Inverted velocity structures and

(d) :

corresponding Sy transfer function for Array A
(a) V} structure; (b) Vs structure; (c) Fitting errors
between dispersion curves calculated from inverted
velocity structures and observed dispersion curve
(different color means different fitting error), where dots
are observed dispersion curve and bars are their
corresponding measure error. (d) H/V curves of WKSS
(22:00-24:00,solid line), Sy transfer function for inverted
velocity( dot dash line) and logging velocity at BHse (dot line).
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Fig. 7 Inverted velocity structures and
corresponding Sy transfer function for Array B
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dispersion curves calculated from inverted velocity
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means different fitting error ), dots are observed dispersion
curve and bars are their corresponding measure error.
(d) H/V curves of CS001(solid line), Sy transfer function
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