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Principal component analysis for Component Separation of Geomagnetic field
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Principal Component Analysis (PCA) is a statistical method that converts and reduces correlated multivariate data into
a small number of uncorrelated variables called "principal components”. In this study, we used this method to derive the
basis functions for each station and for each month from the ground magnetic field data of the MAGnetic Data Acqusition
System/Circum-pan Pacific Magnetometer Network (MAGDAS/CPMN) during magnetic quiet days in 1992-2004, and con-
structed a method to reconstruct daily variations using these basis functions.

By using this basis function, the magnetic field variation can be separated into the "fundamental component” which in-
dicates the daily variation of the geomagnetic field and the "higher-order component” which indicates the disturbance com-
ponent. In this study, the fundamental component is extracted by superimposing the first to fifth principal components, and
the higher-order component is defined as the disturbance component observed by subtracting the fundamental component
from the original data and superimposing it on the daily variation component. The global structure of each component was
successfully extracted by visualization using the equivalent current method.

As a result of visualizing the each principal component in the fundamental component, we found that the first princi-
pal component has a structure similar to that of the daily variation of the geomagnetic field (Sg-EEJ current system), the
second principal component and the third principal component has a structure similar to that of the (2, 2)-mode of the at-
mospheric tide with wind upwelling and suction near the equator and the (2, 4)-mode with wind upwelling and suction
near mid-latitudes. These results strongly suggest that the principal component analysis is a useful method to elucidate the
ionosphere-atmosphere vertical coupling.
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