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ABSTRACT

A global domain is uniformly partitioned into many smaller non-overlapping
sub-domains. Two modifications are made to the hierarchical domain decomposition
method to suit two-dimensional magnetotelluric problems. Under the hierarchical de-
composition, the unknowns are classified into three types: interior, interface, and in-
tersection. Instead of solving the whole domain, these divided systems are successively
solved with the lower and upper (LU) factorization via many smaller sub-systems and
a reduced system. By taking advantage of the finite difference method, the first modifi-
cation is to separate the interface into horizontal and vertical interfaces, and the second
modification is to apply a red-black ordering to the horizontal and vertical interface
system.

The accuracy of the developed technique is first validated with both syn-
thetic and inverted models. At the proper number of sub-domains, the developed tech-
nique is better than solving the whole domain in terms of computational time and
memory, and also has a higher efficiency when the model size increases. Pre-estimating
the memory used leads to a selection of the optimal number of sub-domains prior to
the actual calculation. Thus the trial and error approach for choosing the number of
sub-domains can be avoided. The proposed domain decomposition technique is proven
to be efficient at solving two-dimensional problems and also shows the potential for

solving three-dimensional problems.
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