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Abstract: Rotational seismology is a new subject to study the motions of the earth’s medium caused by earthquakes, blasting and
environmental vibration in an all-round way. The study of rotational components of ground motion has a long history. However,
there is no high-precision rotational component seismograph, so the study of rotational motions is usually limited to theoretical
aspects. As an alternative method of calculating rotational components by translational components, the finite difference method is
relatively mature in theoretical research, but its application in practical data is still less. Based on the full investigation of the
research that studying the rotational motions, the finite difference method is tested and analyzed by using the simulated data and the
recording explosive source data. By comparing the waveforms, amplitude spectra and phase spectra of the rotational components
calculated by the finite difference method with thoserecorded, it is concluded that the finite difference method can be used as an
effective alternative to calculate the horizontal rotational components (Ry, Ry) within an error allowable range. At the same time,
in view of the high frequency characteristics of the explosive source and the dense array, we have improved the finite difference
method and proposed a higher precision finite difference method for calculating rotational components.
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Table 1 Model parameters of forward six-component simulated array data

I PV, M Vg W o 25 S R S
LY/B2 Ry (m/s) (m/s) (kg/m?) (m) a°)
o—Jz 2000 1400 2 600 50 0
)R 3000 2100 2700 70 0




372 HiBR B 27

http://www.earth-science.net

46 %

PSR LA AT RLHT 22 0 ok AR B8 T 5 A9 R G
A3 I ka3 A< o/fon AR E] (Spu-
dich ez al.,1995). Hrp | h 275 W 15 56 2 18] A ]
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Table 2 Seismic record parameters of forward six-component

simulated array data
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Table 4 Correlation coefficient of wave forms between the

difference method and the simulated array data (1 m

interval between stations)
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Fig.1 Comparisons of wave forms between the difference method and the simulated array data (1 m interval between stations)
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Fig.2 Comparisons of waveforms between the difference method and the simulated array data (4 m interval between stations )
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Table 5 Correlation coefficient of wave forms between the

difference method and the simulated array data (4 m

interval between stations)
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Fig.3 Comparisons of amplitude and phase spectra between the difference method and the simulated array data
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Table 6 Correlation coefficients of amplitude and pha-
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Fig.5 Comparisons of wave forms between the difference method and the recording array data
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Table 7 Correlation coefficient of wave forms between the
difference method and the recording array data
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Fig.6 Comparisons of amplitude and phase-spectra between the difference method and the recording array data
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