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One-dimensional depth-profile of horizontal anisotropic electrical resistivity is investigated through a multi-objective opti-
mization algorithm. Multi-objective optimization algorithms have been applied to a variety of problems to seek optimal solutions
in which multiple objective functions are needed to be reduced, but cannot simultaneously (so-called Pareto efficiency). Optima
solutions are found out by the repeat of ranking stochastic solutions based on smallness of objective function values and diversi
of solutions in the objective function space, and of producing new solutions from highly ranked ones by evolutionary operations.
Regularized magnetotelluric (MT) 1D anisotropic inversion may be a problem which can be handled with multi-objective opti-
mization algorithms. A steady-state multi-objective evolutionary algorithm of Deb et al. (2003) was adopted after modifications
for the problem investigated. The MT forward modeling code for 1D anisotropic layered media of Pek and Santos (2002) was
incorporated into the multi-objective evolutionary algorithm. One-dimensional electrical resistivity structure is supposed to have
horizontal anisotropy with layers of fixed thickness in the present study. Parameters investigated in the inversion are two prin
cipal resistivities and one azimuth of resistivity in each layer. Vertical anisotropy is not considered because the EM field over
the 1D structure is not influenced by resistivity in the vertical direction. Objective functions for the MT 1D anisotropic inversion
considered are three (i.e. RMS misfit, smoothness constraint on model/closeness to a preferable isotropic model, and closent
in two principle resistivities) or two (i.e. RMS misfit, and closeness to a preferable isotropic model).

Synthetic tests were carried out using a few layers model resembling an oceanic crust and upper mantle (or lithosphere ar
asthenosphere). First, the test was performed for an isotropic model. An inversion with the same number and the same size
layers as the true model recovered precisely the synthetic model. Inversion with many layers and using the objective functiol
of smoothness constraint on model gave consistent results with that through the Occam inversion (Constable et al., 1987). Ne»
the test was performed for an anisotropic model. Anisotropy was given with a conductor at depth of upper part of oceanic as
thenosphere. An inversion with the same model setting as the true model recovered precisely the resistivity and azimuth giver
Anisotropic inversion with many layers showed well the synthetic anisotropic feature as well as the synthetic isotropic structure.
The anisotropic inversions were carried out using both three and two objective functions, and those with two objective functions
could yield more stable results with less computation time than those with three objective functions.

The anisotropic inversion code was applied to MT data set at the West Philippine Basin (Baba, 2009), where seismic sheal
wave anisotropy was observed to be associated with the past and present plate motion and mantle flow (Isse et al., 2010) a
electrical anisotropy is expected as well (Baba, 2009). Detailed results of the application will be discussed in the presentation.
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