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Finite Element Modeling of 2D MT with
Block Homogeneous Conductivity
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Abstract; A numerical algorithm of the finite element method (FEM) for 2D MT forward
modeling with block homogeneous conductivity has been developed in this paper. This algo-
rithm subdivides four triangular lattices by adding two diagonal lines in a rectangular cell,
and the total field parallel to strike over triangular elements is computed by linear interpola-
tion. This allows accurate modeling of inclined interface and topographic surface, and writ-
ing codes is facilitated with using rectangular mesh. The comparison between the algorithm
s solution and the analytic solution of one synthetic layered model indicates that the algo-
rithm is accurate, Lastly, application of the algorithm to two more complex synthetic mod-
els indicates that the algorithm is effective and feasible.
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Fig.1 Schematic diagram for finite element mesh
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Fig.2 Schematic diagram for geoelectric section

of model two (three)
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Table 1 Comparison between analytical and numerical solutions of different meshes for model H

B /Hz R/ Q e m Pt L AR FBEHEZR ME3ITEER
1024. 0 100. 02601 100. 025 100. 021 99.97752
512.0 99. 54815 99.6170 99. 4568 ‘ 99, 4067
256.0 101. 04949 100. 629 101. 842 103. 645
128.0 110. 22698 109. 344 111.533 113. 465
64.0 114, 24347 114.594 113, 321 110. 859
32.0 98. 75065 100. 688 95. 5150 89. 2504

16.0 69. 93770 73.0758 66. 5878 59. 7957
8.0 43. 98505 46. 2836 41.7812 37.6212
4.0 29. 93105 30. 5421 28.7470 27.4509
2.0 26. 89175 25,8725 26,3428 27. 4418
1.0 33.11756 30. 3930 32.9675 36. 4065
0.5 48. 63752 43. 8840 48. 7888 54,8803
0.25 74. 58356 67.4371 75.0141 84.0966
0.12 111. 71345 102. 100 112. 422 124. 430
0. 06 161. 90493 150. 242 162. 885 177. 142
0.03 215. 64020 203. 165 216. 818 231.793
0.015 270.12353 258.113 271. 423 285.673
0. 007 325.11486 314.752 326. 469 338.752
0.0035 367. 45451 359. 085 368. 812 378. 864
0.0017 402. 80889 396. 535 404. 144 411. 925
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Fig.3 Pseudosections of the responses of model two

(a) TE apparent resistivities; (b) TM apparent resistivities; (¢) TE phase responses; (d) TM phase responses
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Fig.4 Pseudosections of the responses of model three

(a) TE apparent resistivities; (b) TM apparent resistivities; (c) TE phase responses; (d) TM phase responses
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