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Principal Component Analysis (PCA) is a statistical technique that transforms and reduces correlated multivariate data
into a small number of uncorrelated variables called “’principal components” We are currently investigating the effectiveness
of this method using several different approaches.

In this study, we use this method to derive basis functions for each station and each month from the data of the ground
magnetic field during magnetic quiet days of the MAGnetic Data Acqusition System/Circum-pan Pacific Magnetometer
Network (MAGDAS/CPMN) from 1992 to 2004. Then we reconstruct daily variations using these basis functions. In
particular, the global current structure of the horizontal component was reconstructed from the first to the third principal
components to visualize the as equivalent current.

In this study, we compared the following two approaches in generating the dispersion matrix to construct this basis
function.

(1) Applying PCA to the northward component (H) and the eastward component (D) of the magnetic field, respectively.

(2) Applying PCA as a vector with horizontal components (v H*> +D? ).

As a result, the first principal component showed daily variations of the geomagnetic field (Sq-EEJ current system) in both
methods, while the second and third principal components, the method (1) more clearly shows the current structure driven
by the wind upwelling and suction of the atmospheric semidiurnal tides. On the other hand, the method (2) has a clearer
structure of the Interhemispheric Field-Aligned Current IHFAC) that bridge both the northern and southern hemispheres.
In this presentation, we will report the results of a discussion on how these different methods for obtaining basis functions
affect the extraction of information from current systems.

These results strongly suggest that principal component analysis is a useful method for understanding ionospheric-
atmospheric vertical coupling.
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