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Study of decadal to multi-decadal variability in ocean by using 4-dimensional
variational data assimilation method
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By using a state-of-the-art four-dimensional variational data assimilation
system, and a long-term ocean state estimation data set produced by the system, | investigated long-term
ocean variability in the mid-to-high-latitude North Pacific, its underlying mechanisms, and its influence
on climate. | evaluated the applicability of the data set for climate research, and suggested that the
subsurface signal of the Pacific Decadal Oscillation (PDO) is related to the variation in formation of
mode waters. In addition, 1 conducted a comparative numerical experiment using the system, and showed
that the 18.6-year modulation of the localized strong tidal mixing can significantly contribute to the
sea surface temperature anomalies related to PDO. These results leads to better understanding of the
importance of the mid-to-high-latitude ocean in climate system.
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