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Abstract The global main magnetic field model describes the space-time distribution characteristics
of the main magnetic field. The order of the main magnetic field in the model is one of the key issues to
build the main magnetic field model. This paper used Bayesian inference to analyze the global geomag-
netic main field model and compares model orders based on Bayesian evidence. It provided a statistical

perspective for the main field order selection. Using magnetic observations from Swarm satellites, the ev-
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idence for different orders of the main field model was estimated. The results show that order N = 12

has the global best evidence in model from 1 to 20. Referring to the threshold interval given by Jefrrey’s

scale, the data preference for order N = 12 is significantly better than other orders. The experiment

shows that the evidence reasoning of the main magnetic field order can be used to study the main mag-

netic field contribution, and the results match the power spectrum analysis of spherical harmonic of or-

der N = 14.
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Table 2 Evidence factor difference scale
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Zi/Z;  W(Z;/Z;) W(Zi/Z;) 1e(Zi/Z;) .
against H;
1~ 3.2 0~ 1.7 0~ 1.2 0~0.5 Weak
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10 ~100 3.3~6.6 2.3~4.6 1~2 Srtong
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> 1000 > 10 >7 >3 Beyond
reasonable
doubt
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Table 3 Evidence of main field model of order 1~20
N 1gZ; N 1gZ;
1 —2236994722 11 —20514
2 —37342005 12 —19973
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Table 4 Result of the evidence factor measurement
Order i 16(Z15/Z1) Evidence against H;
10 725.2 Beyond reasonable
doubt
11 496.7 Beyond reasonable
doubt
13 277.2 Beyond reasonable
doubt
14 438.0 Beyond reasonable
doubt
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