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Abstract

In the most two-dimensional geo-electric model, there are no analytical solutions for radio-mag-
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netotelluric responses, so the uniform-meshes finite difference algorithm was developed for nu-
merical results in this paper. Firstly, from the boundary value problem of variable coefficient
Helmholtz equation for electric field and magnetic field, the discrete expressions of governing eq-
uation are derived from finite difference method. The numerical solutions of electric field and
magnetic field are calculated after the approximate treatment on the boundary conditions. Se-
condly, through the simulation of homogeneous half-space model and compared with the analyti-
cal results, the correctness and stability of the finite difference forward algorithm are verified.
Lastly, by the numerical simulation for a two-dimensional model, radio-magnetotelluric responses
were summarized, which can provide for qualitative interpretation of field data.
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Figure 1. Schematic diagram of boundary conditions for 2D radio-magnetotelluric forward modeling
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Figure 2. Discretization for 2D geo-electric model with uniform meshes
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Figure 3. Comparison of 2D Finite difference solution with 1D analytical solution for a homogeneous half-space model
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Figure 4. Asimple 2D geo-electric model

4. TEiEA T HEbER ATE AR RY

BEES/m
100 200 300 400 500 600 700 800 900

9000

8000

7000

6000

5000

HiHIHz

4000

3000

2000

(a) M - MR H R DL i P

BEES/m
100 200 300 400 500 600 700 800 900

R IHz

10*

(b) HiE - FHALALk W i P

Figure 5. Pseudo-section map of radio-magnetotelluric responses for a simple
2D model in TE mode
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