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Goeun Ha and Seung-Sep Kim, 2018, Case studies for modeling magnetic anomalies with COMSOL
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ABSTRACT: Magnetic anomalies are sensitive to magnetic properties present in deep Earth and near surface
structures. Such geophysical characteristics often can be quantified by numerical analyses. In this study, we
developed a finite element method (FEM) approach to compute magnetic anomalies using COMOL Multiphysics®.
This FEM approach was verified by comparing its numerical results with the previously known analytic solution
for a uniformly magnetized sphere. Then, we used the method to compute magnetic reversal patterns near mid-ocean
ridge with various faulting scenarios. This COMSOL-based approach can be incorporated into advanced
multi-physical numerical models to understand the Earth.
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Table 1. Parameters to compute magnetic anomalies
due to spheres.

Geomagnetic Declination (D) -7.71°]
Geomagnetic Inclination (/) 52 [°]
Total Field Intensity (7) 50000 [nT]
Magnetization Intensity (M) 30 [A/m]
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Table 2. Parameters to compute magnetic anomalies by
faulted oceanic ridge crest.

Geomagnetic Declination (D) 22 [°]
Geomagnetic Inclination (/) -48 [°]
Total Field Intensity (7) 36400 [nT]
Magnetization Intensity (M) 10 [A/m]
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Fig. 1. Magnetic anomalies from the COMSOL-based
approach and analytic solution for uniformly magne-
tized spheres. (a) Model geometry for one sphere lo-
cated at 10 m depth. Along profile A-A’, the computed
magnetic anomalies are compared. (b) Magnetic
anomalies along the profile A-A’. (c) The difference be-
tween the analytic and numerical results along profile
A-A’. (d) Model geometry for two spheres placed at 10
and 15 m depths, respectively. Along profile B-B’, the
computed magnetic anomalies are compared. (e)
Magnetic anomalies along profile B-B’. (f) The differ-
ence between the analytic and numerical results along
profile B-B’.
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Fig. 2. Synthetic faulted oceanic crusts used in COMSOL Multiphysics. (a-c) Geometries of the synthetic oceanic
crust models with dip of 90°, 60° and 25°, respectively. (d-f) Magnetic anomalies at sea surface predicted by the
corresponding models. (g) The difference between magnetic anomaly profiles along the vertical and diagonal direc-

tion (i.e., ship tracks) with respect to the ridge axis.
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