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Abstract: In view of the problem in which most target bodies are continuously changing and the distri-
bution is complex in the actual geological structures, 2-D magnetotelluric forward modeling is simulated
combined with the advantage of meshfree method where parameter loading is convenient, calculation accu-
racy is high and adaptive analysis is convenient. The shape function of the continuous medium model is con-
structed by the radial basis function, the equivalent linear equations are derived and the corresponding pro-
gram is compiled. The optimal values of the shape parameters are given by numerical experiments. The cor-
rectness of meshfree method is verified by a horizontal continuous variation layered model. The root mean
square error of the calculation results is not more than 0.36 % ,and its accuracy is superior to the finite ele-

ment method. The electromagnetic response of the horizontal layer with the continuous variation of electri-
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cal conductivity and the uniform block model is discussed,and a graben terrain model and a reservoir water

flooding model whose conductivity is continuously variable are calculated, respectively. The conclusions are

given: the electromagnetic responses between the continuous variation model and uniform block model are

significantly different, the use of the continuous variation model is helpful to improve the accuracy of inver-

sion in the actual interpretation,and the observation method of the TM mode has better resolution for the

inclination distribution of anomalous body. The meshfree method does not need the complicated mesh gen-

eration,and it is more suitable to calculate the response of continuous variation and complex distribution

models. Therefore, meshfree method is expected to be a new and robust method for the numerical

simulation of complex medium and complex structures.
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Tab.1 Apparent resistivity calculation results under
different shape parameters
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Tab.2 Comparison of apparent resistivity between numerical solution and analytical solution

i AR S L~ MR
TC R E(E A BRI HE TR EE AT E
0.000 1 198.072 683 675 387 198.027 524 583 743 197.817 932 8 198.007 964 469 822 198.214 712 2
0.001 193.973 338 057 746 193.833 867 254 618 193.681 073 4 193.773 354 932 034 193.916 898 2
0.01 181.686 254 338 924 181.282 704 888 963 180.995 265 0 181.104 096 704 195 181.367 170 9
0.1 150.247 946 769 507 149.368 000 673 414 148.861 774 7 149.305 750 095 153 149.401 791 7
1 105.995 563 799 299 105.511 234 311 980 105.045 852 1 105.451 432 154 264 105.225 303 6
10 98.772 130 948 878 2 99.015 350 660 238 0 98.880 576 01 98.748 688 648 807 4 98.951 615 26
100 99.998 854 008 958 7 100.217 700 000 000 99.902 683 24 99.610 100 000 000 O 100.094 876 8

&3 ACEERBIRRTEX L
Tab.3 Comparison of phase between numerical solution and analytical solution

Bk T N L\ —— - TMER
TR IE A AR T M A A RSCHAE
0.000 1 44,726 854 44.720 539 44.739 390 53 44.717 710 44.698 471 83
0.001 44.164 989 44,146 475 44.145 846 09 44,137 527 44,137 320 06
0.01 42.631 245 42.586 118 42.552 139 77 42.557 757 42.592 524 94
0.1 39.759 510 39.717 860 39.671 946 88 39.686 545 39.698 194 56
1 40.262 512 40.380 105 40.388 746 68 40.175 130 40.390 593 44
10 45.001 166 45.051 058 45.048 955 53 44.892 895 45.022 733 37
100 44,999 432 45.079 520 44.995 363 69 44,908 422 45.003 994 12
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