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摘要 

当地表存在三维非均匀电导率分布时,区域大地电磁响应发生畸变. 以往对这种畸变研究多假设近地表为三维,区域构造为一维或二维. 

对于更一般的三维/三维构造,为了分析并消除这种畸变影响,真实反映地下三维区域构造信息,本文实现了三维大地电磁相位张量积分方

程数值算法,并研究在不同地质模型下相位张量响应. 结果表明,相位张量不仅可以反映一般三维构造信息,亦可有效反映复杂近地表构

造下三维区域构造信息,而无须假设区域构造为一维或二维,证明相位张量具有较强抗近地表局部非均匀构造干扰能力,能够保持更为一

般的三维区域构造信息. 为了加快正演计算,同时保持一定精度,算法采用了积分方程多网格法. 
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Abstract： 

3D surface conductivity can cause the distortion of regional magnetotelluric response. Traditional researches for 

such distortion are based on the assumption that geological structures near earth surface are 3D, and regional 

structures are 1D or 2D. For more general 3D/3D formation, this paper realized 3D integral equation numerical 

modeling of magnetotelluric phase tensor and studied the phase tensor responses in the context of different 

geological models, in order to analyze and remove the distortion, and reflect true 3D subsurface regional 

formation. The results indicate that, phase tensor not only can reflect common 3D structures, but also can reflect 

3D structures covered by complicated 3D surface conductivity distribution without supposing that regional 

formations are 1D or 2D. For accelerating forward modeling, meanwhile keeping some precision, the forward 

modeling makes use of integral equation multi-grid method.
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