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Empirical model of site effect in China derived from the spectral inversion
of seismic ground motion
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China Earthquake Administration) , Harbin 150080, China; 2. Key Laboratory of Earthquake Disaster Mitigation,
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Abstract: To investigate the regional variations in site effects and establish empirical site amplification models, a
large number of seismic ground motion recordings collected by the National Strong-Motion Observation Network
System of China from 2007 to 2020 were utilized to separate the site effects at 211 strong-motion stations mainly
distributed in the western part of the Southern Tianshan, Longmenshan fault zone, and Yunnan based on the
generalized spectral inversion method. The empirical models of site effects associated with either the site category or
Vg were established. Furthermore, the regional dependence of site effects was systematically investigated, along
with the correlation between site amplification characteristics and the code-specified site classification indicators
(overburden thickness H and equivalent shear-wave velocity Vi, ). The results demonstrate that the empirical
amplification models for Site Classes I, II, and Il effectively capture the systematic differences in site effects
across the entire frequency spectrum. Significant regional variations in site amplification are observed within the
same site classification category, with particularly pronounced differences between Class III sites in the western
Southern Tianshan and Yunnan regions. The correlation between the site classification indicators (H and V) and
actual site amplification characteristics is found to be statistically insignificant, with potential regional discrepancies
noted in this relationship. Meanwhile, the Vg,-based empirical models reliably represent the influence of local site
conditions on ground motion amplification. These results provide a scientific basis for developing regionalized
ground motion prediction models, improving the accuracy of seismic risk assessments and guiding the practical
application of regional site amplification effects. Furthermore, the results offer valuable support for exploring more
effective site classification indicators and establishing regionally differentiated site classification standards.
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Tab.1 Basic information on recordings selected for each study region
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Fig.2 The number of usable recordings and the minimum hypocentral distance varied with frequency in each region
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Fig.4 The inverted site effect at each station and the mean site effect grouped by the site classes

xR2

[0 T 3E37 3 ) T 293 M S R e B A iAo 22

Tab.2 Node points of mean site effect and standard deviation in natural logarithmic scale for sites categorized into Class- [ , Class-

Il', and Class-1l, respectively
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0.304 1.145 0.542 1.727 0.393 1.570 0.271
0.353 1.385 0.463 1.763 0.448 1.898 0.281
0.409 1.527 0.425 1.771 0.494 2.209 0.316
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Tab.3 Regression coefficients a, b, ¢, and V, at each frequency

SR f/He a b c V/(m-s™")
0.304 2.107 -0.744 -0.248 411. 658
0.353 2.347 -0.839 -0.233 403. 147
0.409 2.629 -0.951 -0.215 393.361
0.474 2.960 -1.082 -0.194 382.234
0.549 3.344 -1.235 -0.171 369.756
0.636 3.790 -1.412 —-0.146 355.726
0.737 4.319 -1.622 -0.124 340.513
0.854 4.815 -1.819 -0.125 332.302
0.990 5.200 -1.969 -0.139 327.960
1.147 5.402 -2.043 -0.166 326.667
1.330 5.368 -2.020 -0.203 327.660
1.541 5.100 -1.902 -0.248 330.053
1.786 4.617 -1.696 -0.300 333.196
2.069 3.962 -1.421 -0.356 335.995
2.398 3.192 -1.100 -0.411 336.009
2.779 2.373 -0.761 -0.456 336.540
3.220 1.564 -0.430 —-0.485 336.999
3.732 0.812 -0.124 -0.490 336.704
4.325 0.153 0. 141 -0.470 335.831
5.012 -0.404 0.362 -0.426 334.217
5.808 -0.860 0.539 -0.365 331.816
6.731 -1.228 0.678 -0.294 328.862
7.800 -1.537 0.790 -0.225 325.549
9.039 -1.818 0.888 -0.163 322.073

10.475 -2.091 0.979 -0.117 318.654
12.139 -2.381 1.073 -0.089 315.452
14.067 -2.699 1.174 -0.083 312.653
16.302 -3.001 1.263 -0.118 311.104
18.892 -3.165 1.290 -0.223 314.251
21.893 -3.342 1.317 —-0.347 318.400
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