
Geophysical Research Abstracts,
Vol. 10, EGU2008-A-07764, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-07764
EGU General Assembly 2008
© Author(s) 2008

3-D imaging of mantle conductivity based on inversion
of satellite C-responses: First proof of concept
A. Kuvshinov (1, 2), O. Pankratov (2), A. Semenov (1), A. Jackson (1), N. Olsen (3)
(1) Institute of Geophysics, ETH Zurich, Switzerland (kuvshinov@erdw.ethz.ch), (2) Institute
of Terrestrial Magnetism, Ionosphere and Radio Wave Propagation, Troitsk, Russia, (3) Danish
National Space Center, Copenhagen, Denmark

Recently Kuvshinov et al. (2006) presented an approach to detect large-scale con-
ductivity anomalies deeply embedded in the upper mantle by analysis of magnetic
observations made by low-Earth-orbiting satellites. From the magnetic observations
C-responses are estimated on a regular 2-D grid at a number of periods. Although the
analysis of these C-responses can give an idea about the geometry and size of 3-D
mantle anomalies, the recovery of C-responses is only a prerequisite for a detailed
retrieval of the 3-D distribution of electrical conductivity in the Earth’s mantle. In this
work we present an efficient 3-D inversion scheme to recover 3-D mantle conduc-
tivity. It exploits a state-of-the-art gradient type optimization method, along with an
optimized forward problem solver based on the volume integral equation approach.
The dramatic saving in computational load makes use of a “reciprocity” approach to
calculate efficiently gradients of misfit at a cost of only two additional forward mod-
ellings per period (Pankratov & Kuvshinov, 2008). In support of the efficient gradient
calculation, explicit forms for elements of Green’s tensors for two new types of the
source have been derived. We validate our inversion scheme by inverting synthetic
C-responses calculated in a realistic 3-D conductivity model of the Earth.


