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Variation of Chlorophyll-a in the East Asian Continental Margin Seas
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[bookmark: _Toc498243632]ABSTRACT
Understanding changes in chlorophyll a concentration is important because it affects overall productivity and carbon storage and is an indicator of climate change. The chlorophyll-a concentration in the marginal sea varies significantly due to the influence of land. There are two main marginal seas along the Asian continent in the northwest Pacific, the East China Sea (ECS) and the South China Sea (SCS). To understand the variations of chlorophyll-a concentration in these two marginal seas, this study applied Empirical Orthogonal Function (EOF) to analyze the chlorophyll-a concentration derived from Moderate-resolution Imaging Spectroradiometer from 2003 to 2022. The results show that the chlorophyll-a concentration in the ECS is higher and more variable than in SCS due to the discharge of Yangtze River water. The first EOF mode accounts for 69.0% of the total variance. It shows that the chlorophyll-a concentration is very different between coastal and open ocean waters. From its spatial distribution, the boundary between the two types  of water (Case I and Case II) can be clearly identified. The second EOF mode accounts for 3.8% of the total variance. Its principal component shows that this mode represents seasonal changes. In winter, chlorophyll-a concentration increases in open oceans and decreases in coastal oceans. In summer, it is opposite with chlorophyll-a concentration decreasing in open oceans and increasing in coastal oceans. The chlorophyll-a concentration in the SCS is lower than that in the ECS. The first mode accounts for 65.0% of the total variance. It shows seasonal changes, with the concentration being higher in winter and lower in summer. Spatially, it shows that the chlorophyll-a concentration is higher in coastal waters and lower in open oceans. The second mode accounts for 12.5% of the total variance. The spatial distribution shows that Kuroshio water with low chlorophyll-a concentration intrudes into the north SCS from the Luzon Strait. Especially in the summer of 2007, the concentration dropped significantly.
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