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A data space approach to magnetotelluric (MT) inversion reduces the size of the system of
equations that must be solved from M x M , as required for a model space approach, to only N
x N, where M is the number of model parameter and N is the number of data. This reduction
makes 3-D MT inversion on a personal computer possible for modest values of M and N
(Siripunvaraporn et al, 2005). However the need to store the N x M sensitivity matrix J remains
a serious limitation. Here, we consider application of conjugate gradient (CG) methods to solve
the system of data space Gauss-Newton equations. With this approach J is not explicitly
formed and stored, but instead the product of J with an arbitrary vector is computed by solving
one forward problem. To assess the computational efficiency we test our data space conjugate
gradient (DCG) algorithm for the 2-D and 3-D MT inverse problem, and compare the results with
those from the data space Occam's (DASOCC for 2-D; WSINV3DMT for 3-D ) inversion by
counting the number of forward modeling calls. Experiments with synthetic data show that
although DCG requires significantly less memory, it generally requires more forward problem
solutions than a scheme such as DASOCC and WSINV3DMT, which is based on a full
computation of J. We therefore conclude that there is a trade-off between memory used and
cpu run time, and the choice between DASOCC (WSINV3DMT) and DCG will depend on the

application and users.





