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Smoothest model and sharp boundary based two-dimensional magnetotelluric inversion

ZHANG Luo-Lei, YU Peng” , WANG Jia-Lin, WU Jian-Sheng

State Key Laboratory of Marine Geology ., Tongji University , Shanghai 200092, China

Abstract How to get the rapid and stable inversion results and the clear geological interfaces is a
focus problem in current Magnetotelluric (MT) inversion. With the purpose to represent clear
boundary with resistivity discontinuity, the paper integrates the ideas of OCCAM inversion and
sharp boundary inversion (SBI) to construct a new objective function for inversion by using the
minimum gradient support functional and conjugate gradient inversion method to solve the
optimal minimum. So the 2-D MT inversion method based on OCCAM and SBI is fulfilled.
Through the model tests and comparisons with the related published inversion results, this
method is proved accurate in determining sharp electrical interfaces based on the smoothest and
stable models. It is also applied to process the field observed MT data in the regions of
Guangdong Xuwen, the results indicate the effectiveness and feasibility of this method.
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Fig. 1

Model |

(a) Model represent(color scale is the same as b, ¢, d, e, f, numerals in the figure are resistivity values, unit is Qm) ;

(b) Result of the smoothest inversion; (¢) TE result of method in this paper; (d) TM result of method in this paper;

(e) TE+TM result of method in this paper; (f) Result of the focusing inversion; (g) Error curves

with iterative inversion; (h) Object function P*(m) curve with iterative inversion
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Fig. 2 Model [I
(a) Model-a represent (color scale is the same as c. numerals in the figure are resistivity log values); (b) Model-b represent
(color scale is the same as d, numerals in the figure are resistivity log values); (¢) Model-a inversion result

of method in this paper; (d) Model-b inversion result of method in this paper
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Fig. 3 Inversion results of surveyed MT data in the region of Xuwen

(a) Profile of seismic data; (b) Result of continuous inversion (¢) Result of method in this paper.
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