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Finite Element 2.5D Direct Current Resistivity Modeling Based on
Quadtree Mesh

70U Guihong, LIANG Huaqing, GENG Min
College of Geophysics and Information Engineering, China University of Petroleum, Beijing 102249, China

Abstract A geoelectric numerical modeling program based on quadiree is developed using C language under VC development
environment. Three experiments are used to prove the scheme based on quadiree mesh is suitable for complex geoelectric model
simulations. The first experiment is the calculation of horizontal two—layer model and the result shows that the scheme using quadiree
mesh does not have significantly lower numerical simulation accuracy than that using equidistant grids, but many grids are saved. The
second experiment is the calculation of the model with an inclined high—resistivity plate=like body buried, with the contour and the
burial depth of the body shown clearly on the dipole—dipole apparent resistivity pseudosection. The third experiment is the measuring
of the model with a high—resistivity plate—like body in the vertical direction buried under 2D terrain using intermediate gradient
method. After eliminating the effect of terrain factors by the comparative method, the burial depth of the high—resistivity body is
calculated.
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Fig. 1 Adjustment of quadtree mesh
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Fig. 2 Sketch of a 3D geoelectric model
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Table 1 Wavenumber and the corresponding weight

1 2 3 4 5

B2 0.004758  0.0407011 0.1408855 0.393225  1.088038

&N

5 0.0099472 0.0381619 0.0980327 0.2511531 0.7260814
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Fig. 3 Two layered geoelectric model
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Table 2 Comparison of the numerical solution
of two schemes

A5 1 B /m T Ao E A U G o VA
1 0.250449 0215203  0.230702
2 0.169941 0.165787  0.166838
3 0.141978  0.139920  0.140622
4 0.126907  0.125824  0.126057
5 0.116904  0.116174  0.116259
6 0.109431  0.108855  0.108868
7 0.103437  0.102927  0.102904
8 0.098413  0.097932  0.097890
9 0.094079  0.093614  0.093559
10 0.090267  0.089810  0.089747
11 0.086865  0.086415  0.086345
12 0.083797  0.083352  0.083260
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Fig. 4 Model with an inclined plate-like high—resistivity body
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Fig. 5 Dipole—dipole apparent resistivity pseudo section for the model with an inclined high-resistivity body
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Fig. 6 Model with a high—resistivity body buried
under ridge terrain
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Fig. 7 Quadtree—based mesh of a model with a
high—resistivity body buried under ridge terrain
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