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Simulation Technology of Artificial Seismic Waves Based on
Wavelet Packets and Spatial Correlation Analysis
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Abstract: Considering spatial correlation of ground motions is important in seismic hazard analysis of spatially
distributed infrastructure systems such as long—span bridges, lifelines, railways. Due to the limited observation
history and instrumentation of strong motion, synthetic ground motions are often used. In this paper, wavelet
packet analysis is used to decompose and synthesize ground motions in the time and frequency domain. The
spatial correlation of wavelet parameters is determined through semivariogram analysis of regionalized strong

motion data. Ordinary kriging technique is then used to estimate the wavelet parameters and synthesize ground
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motions at unmeasured sites. The proposed method can well capture the spatial distribution of ground motions,

and it can be used for time history analysis of spatially distributed infrastructure systems.

Key words: Artificial seismic waves; Spatial correlation; Wavelet packet
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