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We propose an approach for the nonlinear constrained inversion of quantities derived from
nonlinear transformations of potential field data. Among these quantities, the Normalized
Source Strength (NSS, e.g., [1]) and the Total Gradient (TG, [2]) are always non-negative
and minimally affected by the direction of the source’s remanent magnetization. Our Gener-
alized Singular Value Decomposition analysis on the NSS and TG problems shows that the
inversion of quantities deriving from nonlinear transformations of potential field data by a lin-
ear algorithm introduces non-negligible errors, which make regularization necessary. Despite
that, the linear inversion approach of NSS and TG is often used in the literature without in-
vestigating its theoretical and practical limits. We here employ a nonlinear iterative approach
for constrained inversion of TG which leads to more reliable reconstructions of the subsurface
density/magnetization distribution. The method has some similarities to the one developed by
[3]. The linearization of the problem at each iteration allows monitoring the depth resolution
of the inversion models and the influence of errors through monitoring tools normally used for
linear problems, such as the Picard Plot.
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