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A Spatiotemporal Response Model for Chlorophyll-a Distributions Based
on Some Oceanographic Factors

Hidetada Kiyofuji', Tsukasa Hokimoto? and Sei-ichi Saitoh?3

1 Joint Institute for Marine and Atmospheric Research, University of Hawaii at Manoa
2Center for Advanced Research in Finance, Faculty of Economics, University of Tokyo
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This study aims to develop a spatiotemporal model for evaluating spatiotemporal
chlorophyll a (chl-a) distributions over the Sea of Japan, derived from satellite remote
sensing data. Considering factors affected the chl-a distributions, we focused on satellite
derived sea surface temperature (SST) and photosynthetically active radiation (PAR). In
our preliminary spatial analysis, chl-a exhibited anisotropy and SST and PAR exhibited
almost isotropy in the south-north and east-west directions. Furthermore, as a result of
time series analysis on the change in spatial correlation, chl-a and PAR showed significant
autocorrelations. We thus propose a spatiotemporal model to express change of chl-a
distribution. We numerically evaluate the ability of the proposed spatiotemporal model
to predict the one-month ahead change in chl-a distribution.

Key words: Phytoplankton distribution, satellite remote sensing, Sea of Japan, spatiotemporal
statistical modeling.



