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Three-dimensional conjugate gradient inversion of CSAMT data
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Abstract CSAMT plays an important role in the field of resource exploration and so on. This
work applies the finite difference method to the CSAMT forward modeling. We develop a three-
dimensional (3D) conjugate gradient inversion algorithm for inverting CSAMT data using the
regularized solution and conjugate gradient inversion method. In the inversion, the computation

‘

of Jacobian matrix is replaced by two-time “pseudo-forward” problem solution to make the model
updated directly. This algorithm is suitable for inverting CSAMT in the entire field (near field,
transition zone and far field) data to obtain 3D geoelectrical structure underground. The synthetic
example demonstrates the validity and stability of the 3D conjugate gradient inversion algorithm
presented in this paper.
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Fig.5 The 3D inversion results of model 1

The top row shows the test model. The second row shows the results from the 3D inversion when the dipole source locates at the position

(x=0 km,y=—7 km,2=0 km). The third row shows the results from the 3D inversion when the dipole source locates at the position

(x=0 km,y=—1 km,2=0 km). The fourth row shows the results from the 3D inversion when the dipole source locates at the position

(x=0 km, y=—0.3 km,2=0 km). The black dashed lines show the prism margins. The first column shows the horizontal slices at 150 m

depth, the second column shows the vertical slices at X=0 m along the Y axis, and the third column shows the vertical slices at Y=0 m

along the X axis.
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Fig. 6 The 3D inversion results of model 2

The top row shows the test model. The second row shows the 3D inversion results. The black dashed lines show the prism margins. The

first column shows the horizontal slices at 150 m depth, the second column shows the vertical slices at X=—200 m along the Y axis, the

third column shows the vertical slices at X=200 m along the Y axis, and the forth column shows the vertical slices at Y=0 m along the X axis.
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