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Wave intensity measured in the very low frequency (VLF) range (up to 20 kHz) is typically
represented using frequency-time spectrograms. Since the characterization of spectrogram main
features and/or their direct comparison is a challenging task, we transform the measurements of
the low-altitude DEMETER spacecraft using the principal component analysis (PCA). The present
study is focused on both the physical interpretation of the first two principal components and
their application to real physical problems. To understand the physical meaning of the first
principal components, their scatter plot is constructed and discussed. Moreover, the dependence
of the first principal component (PC1) coefficients on the geomagnetic activity and their
seasonal/longitudinal variations are analyzed. The obtained distributions are well comparable with
those obtained by previous studies for average wave intensities, indicating that the PC1
coefficients are directly related to the overall wave intensity. Furthermore, the variations of PC1
coefficients around interplanetary (IP) shock arrivals are analyzed, suggesting that the fast forward
shock occurrence has the most significant effect. It is shown that the wave intensity variations
depend on the wave intensity detected before the shock arrival. The shock strength and
interplanetary magnetic field orientation are also important. To further demonstrate the
adaptability of PCA, we use a similar method to analyze also ground-based VLF measurements
performed by the Kannuslehto station located in northern Finland.
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