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Abstract: The Luanhe-Beidaihe coastal waters are of significant importance for marine ecosystem protection and
economic-social development. Nevertheless, in recent years, they have been imperiled by the recurrent occurrence
of red tides. Phytoplankton, being a major inducer of red tides, understanding the spatial and annual dynamics of its
community and the driving environmental forces is essential for deciphering red tide mechanisms and averting eco-
logical disasters. In this study, two surveys were conducted in the summers of 2021 and 2022 to gather environ-
mental and net-phytoplankton data. A total of 87 phytoplankton species from 3 phyla and 37 genera were identi-
fied, predominantly diatoms, with relatively fewer dinoflagellates and chrysophytes. The average abundance of phy-
toplankton in 2021 (1 671.16%10* cells-m™) was an order of magnitude higher than in 2022 (147.81x10* cells -
m™), while the Shannon-Wiener diversity and Pielou evenness indices were lower in 2021 (2.35 and 0.55, respec-
tively) than in 2022 (2.73 and 0.64, respectively). In 2021, Chaetoceros curvisetus and Skeletonema costatum were
the dominant species, and in 2022, Pseudosolenia calcar-avis and Cerataulina pelagica took the lead. Cluster analy-
sis showed similar patterns in both years, with the northern and southern areas clustering separately around 39.55°
N ~39.65°N. Spearman correlation and redundancy analysis indicated that in 2021, nitrogen-to-phosphorus ratio
(N/P), suspended particulate matter, and scallop filtering were key spatial influencers, and in 2022, salinity and dis-
solved inorganic phosphorus played principal roles. The annual phytoplankton abundance fluctuated, largely related
to precipitation, river discharge, and interspecific competition, among others. The dominant species were mainly eu-
rythermal and euryhaline. Since 2013, S. costatum’ s repeated dominance may stem from increased precipitation,
river discharge, and a lower N/P. The prevalence of warm water species like P. calcar-avis and C. pelagica in 2022
might be due to the summer marine heatwave. For red tide monitoring in the Luanhe-Beidaihe coastal waters, more
focus should be on precipitation, nutrient levels, and their ratios.

Keywords : Luanhe-Beidaihe; phytoplankton; spatial variation; annual variation; environmental factors
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Table 1 Dominant phytoplankton species
| e 134 (Y) Dominance (Y)
Phylum Dominant species 2021 2022
EBEFATBWE Chaetoceros curvisetus 0.547
Rl E 2% Skeletonema costatum 0.111
] RHIUZETE 3 Pseudo-nitzschia pungens 0.064 0.026
TEBET ;
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Bacillariophyta )
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K& Cerataulina pelagica 0085
ZHIZEIL B Pseudo-nitzschia delicatissima 0.023
3 Pyrrophyta SCIRFA#E Ceratium furca 0.068
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