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摘要摘要摘要摘要 起伏地表下地震波场模拟有助于解释主动源和被动源地震探测中穿过山脉和盆地的测线所获得的资料.然而传统的有限差分法处

理起伏的自由边界比较困难,为了克服这一困难,我们将笛卡尔坐标系的各向异性介质弹性波方程和自由边界条件变换到曲线坐标系中,

采用一种稳定的、显式的二阶精度有限差分方法离散(曲线坐标系)VTI介质中的弹性波方程;对地表自由边界条件处理时采用了一种修

饰的差分算子来计算弹性波方程中的混合导数项在自由边界上的法向导数.兰姆问题的解析解与本文的数值解对比结果表明该方法可以

有效地处理自由地表边界条件.模拟实例表明:起伏地表对地震波场有重要影响,各向异性导致弹性波波前形状复杂且具有明显的方向性.
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Abstract： Modeling of seismic wave propagation in anisotropic media with irregular topography is a powerful tool 

that may help to interpret seismic data acquired by active and passive source seismology conducted in areas of 

interest like mountain ranges and basins. The major challenge in this context is the numerical implementation of 

the free-surface boundary condition. To implement the free-surface boundary condition, we use the boundary-

conforming grid and transform a rectangular grid onto a curved grid. We use a stable and explicit second-order 

finite difference scheme to discretize the elastic wave equations (in a curvilinear coordinate system) in 

heterogeneous anisotropic medium. The free-surface boundary conditions are numerically implemented by 

introducing a discretization that uses boundary-modified difference operators for the mixed derivatives in the 

governing equations. The accuracy of the proposed method is checked by comparing the numerical results 

obtained by the trial algorithm with the analytical solution of the Lamb's problem, for a transversely isotropic 

medium with a vertical symmetry axis. Efficiency tests performed by different numerical experiments illustrate 

clearly the influence of an irregular (non-flat) free surface on seismic wave propagation. 
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