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Abstract: As the largest freshwater lake in China, the water ecological health status of Lake Poyang has been highly concerned. In
recent years, extreme floods and droughts occurred frequently in Lake Poyang. Phytoplankton growth has changed significantly un-
der the influence of extreme floods and droughts. In order to investigate the spatial and temporal dynamics of phytoplankton, and to
explore the influence mechanism of environmental factors on phytoplankton and the influence of extreme flood and drought events on
phytoplankton in Lake Poyang, structural equation modeling was used to develop the influence path model between phytoplankton
and environmental factors, and to quantify the extent of the influence of environmental factors on phytoplankton. The results showed
that the phytoplankton in Lake Poyang was dominated by cyanobacteria and green algae with seasonal variation. The most critical
factors affecting the abundance of phytoplankton were physical factors (water temperature>pH>secchi depth>dissolved oxygen) ,
followed by nutrients ( total nitrogen>nitrate nitrogen>total phosphorus>phosphate ) . Phytoplankton preferred high temperature,, nu-
trients and pH. In the extreme flood in 2020 and the extreme high temperature and drought in 2022, the density of phytoplankton
were mainly affected by physical factors such as water temperature, dissolved oxygen and secchi depth. For nutrients, the main lim-
iting factors were phosphorus and nitrogen. Compared with normal years, in the extreme flood year, Lake Poyang suffered from the
increase of incoming water, rainfall and lake water volume. The dilution effect exceeded the promotion of phytoplankton growth by
water temperature, dissolved oxygen and secchi depth, resulting in the decrease of phytoplankton density and biomass. Among the
nutrients, phosphorus was the main limiting factor. In extreme high temperature and drought years, due to the reduction of incom-
ing water and the rapid evaporation of lake water, the concentration effect exceeded the inhibitory effect of water temperature and
secchi depth on phytoplankton growth, resulting in a significant increase in phytoplankton density and biomass. Meanwhile, the im-
pacts of nutrients on phytoplankton were enhanced. This study showed the significant impacts of the extreme flood and drought e-
vents on phytoplankton in Lake Poyang. Determining the mechanism of their impacts on phytoplankton can provide scientific sup-
port for phytoplankton monitoring and management under extreme meteorological events.
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S PO P/ TP/ NO3-N/ NO3-N/ NH,-N/ CODy,,/
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
2016 4 0.023 0.097 0.051 0.842 0.264 2.260
(0.002~0.098)  (0.043~0.175)  (0.005~0.359)  (0.137~1.844)  (0.11~1.175)  (0.564~5.80)
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Fig.3 Temporal variations of some water parameters in Lake Poyang during 2016-2022
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Tab.3 Indices of fit of SEM during 2016-2022
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Fig.8 The model of the effects of environmental factors on phytoplankton density during 2016-2022
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Tab.4 Factor loadings of the measured water parameters on VARIMAX rotated factors in two typical years
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Fig.9 The model of the effects of environmental factors on phytoplankton density in two typical years
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