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In this project, we have developed an inversion program with Fortran 77 code for 3-D
Magnetotelluric (MT) data that capable of running on PC. By testing with the synthetic data
with 10% Gaussian noise, we found that the fit to the data is relatively good. The program
can recover the original model used to generate synthetic data quite well, except for the
deeper structure. This can be explained by the limited number of data, which is controlled
by the computer memory requirement of the program.

The development processes of the 3-D. MT inversion consist of steps as follows.
First, the development of a highly efficient 3-D MT forward modeling (FWD) which
calculates the output responses of the input model, and is frequently used in the inversion.
Therefore, efficiency of inversion relies heavily on the effectiveness of 3-D FWD. Second,
the calculation of 3-D sensitivity matrix, which describes the changes of the data due to the
change of the model. Reciprocity principal in electromagnetic theory is applied to help
speeding up the calculations. Third, the development of the model covariance, which
control the smoothness of the inverted model, by solving the diffusion equation in each
direction, instead of solving in 3-D. This significantly reduced the computational time.
Finally, the transformation from model space to data space method, which greatly help

reducing the memory storage, and therefore, enhancing the efficiency of the inversion.



