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Abstract: In recent years, global climate change has led to frequent occurrences of drought and flood events, exerting profound impacts on
estuarine and marine ecosystems. As an important ecosystem in China, the structure and function of phytoplankton communities in the
Yangtze River estuary face increasing challenges due to the combined effects of climate change and anthropogenic activities. Nitrogen and
phosphorus are key nutrients influencing the growth and distribution of phytoplankton. Droughts and floods cause significant changes in
estuarine runoff, which regulate the input of nitrogen and phosphorus into nearshore waters, thereby affecting phytoplankton growth and
distribution. This study, based on monitoring data from the Yangtze River estuary during the summers of 2020 (a flood year) and 2022 (a
drought year), analyzed the response patterns of phytoplankton communities to nitrogen and phosphorus under flood and drought
conditions. The results showed that: (1) Compared to the drought year, the abundant runoff of the Yangtze River in the flood year carried a

large amount of nutrients into the sea, reducing salinity by 44%, while the concentrations of dissolved inorganic nitrogen (DIN) and
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phosphate (PO,-P) increased by 41.3% and 21.8%, respectively. (2) Compared with the flood year, the number of phytoplankton species in

the drought year decreased by 3.6%, and the biodiversity index dropped by 1.5%. However, the density of phytoplankton cells showed the

opposite trend, increasing by 44 times. (3) Different phytoplankton groups exhibited different responses to nutrient changes. Changes in

inorganic nitrogen and phosphate concentrations had a more significant impact on the growth of cyanobacteria and dinoflagellates, while

salinity changes exerted a stronger regulatory effect on the growth of diatoms and green algae. Flood and drought conditions primarily

influence nutrient dynamics in estuarine waters, leading to adaptive changes in phytoplankton community composition and growth. The

findings of this study provide important insights into the impacts of climate change on coastal ecosystems and offer a theoretical basis for

future water resource management and ecological conservation.

Keywords: the Yangtze River Estuary; drought and flood events; phytoplankton community; nutrients
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Fig.1 Map of the study area and monitoring stations
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Fig.2 Trend of annual average runoff at the Xuliujing
Hydrological Station in the upper reaches of the
Yangtze River Estuary from 2018 to 2023
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