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Abstract

We examined problems of the principal component analysis(PCA), which is able to analyze at the
low dimensionality as a methodology to assess hydrologic time series, and introduced the theory and
characteristics of independent component analysis(ICA) that can supplement problems of principal
component analysis. We also applied the global sea surface temperature(SST) of the Nino region and
assessed the correlation between EI fiino-Southern Oscillation(ENSO) and SST. The results of
examining separation-ability of principal components using mixed signals indicate that the independent
component analysis is statistically superior compared to that of the principal component analysis.
Finally, we assessed correlation between ENSO and global anomaly SST. The independent component
analysis was applied to the 5°>5°(latitude and longitude) global anomaly SST in the Nino+3.4 region
that is the El fiino observation section. We assessed the correlation with the ENSO years. These
results of the analysis show that only one independent component(86%) was able to represent the
entire behavior and was consistent with the main ENSO years. Finally, we carried out independent
component analysis for summer seasonal rainfalls at nine stations and could extract ICs to reflect
geographical characteristics. The increasing trend has been shown at IC-1 and IC-2 since 1970s.
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Fig. 1. Graphical comparison between independent component analysis and principal

component analysis
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Fig. 3. Synthesize mixing data for experiment
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Fig. 4. Comparison of blind source separation of mixing data using PCA and ICA
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Fig. 5. Comparison of blind source separation of mixing data using PCA and ICA
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