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Introduction Method Applications

How well an electrical conductivity structure model explains the observed MT responses? Step 1. Conduct forward modeling in several (j=1,2, .., M) different coordinate systems. 3D topography over 1D mantle structure is considered for 10 different coordinate systems.

Root mean squared (RMS) misfit is an popular way for the evaluation. Step 2. Rotate the synthesized MT responses to a preferred coordinate system, e.g., (X, V:)- Seafloor MT responses are synthesized using FS3D and two-stage forward modeling
Step 3. Evaluate the mean (), standard deviation (o), and coefficient of variation (CV) of algorithm (Baba & Seama, 2002; Baba et al., 2013).

the M synthesized MT responses.

Example 1. Northwestern Pacific - Effect of the regional topography is significant.
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Example 2. Southern Atlantic - Effect of the local topography is significant.
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RMS; implicitly assumes that the MT responses are more accurately synthesized than the \‘ ‘ 7 7 _ _ 1
observational errors. However, this assumption is not always valid. 40°N " ¥ w |78 s T'-'F”"T.j;m
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Bias component : systematical offset from the true value | | 38°N - + L 305
Random component : random fluctuations to the true value (< this study focuses on) Figure 1. Summary of the method. '
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In the procedures of the forward modeling, selection of the coordinate system (direction of
x-axis) may be regarded as a random process because the selection is arbitrary and the
synthesized MT responses should be ideally identical irrespective of the selection.

Merits : Simple, ease to implement, and broad utility (Applicable to any structure model ] . . o .
b b y (App y Figure 2. Maps for the seafloor MT observation arrays in a NW Pacific and b S Atlantic.

_ ar.ld numerlca.l algorithm). Color indicates the bathymetry. The location of the array in the globe is indicated by a red
Demerit :Time consuming rectangle in the inset map.
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Discussion Conclusions
A new RMS evaluating the data misfit Further merit A simple new method is proposed to evaluate the random component of the

uncertainty of MT forward modeling to practical 3D conductivity structure models in
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e proposed method is also useful for nvestigating of the uncertainty depending on the a Cartesian coordinate system.
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gm0 conductivity model. Here, I tested the topographic effect modeling in terms of different mesh consuming to conduct forward calculations several times.
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The uncertainty of the forward calculation should not be neglected, but should be
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