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Abstract: The Yangtze River Basin experienced long-term drought and extreme warming in 2022, which substantially affected the
water quality, aquatic ecosystem in lakes, and altered the dynamics of algae. By now, little research has focused on the impact of
drought events on cyanobacterial blooms. This study analyzed the characteristics of cyanobacterial blooms and the key drivers in
Lake Taihu in 2022, based on the long-term monitoring data (2005-2022) of nutrient and chlorophyll-a ( Chl.a) concentrations
in the lake, combined with the cyanobacteria bloom area interpreted from remote sensing images. The results showed that the aver-

age area and maximum area of cyanobacteria bloom in Lake Taihu decreased significantly in 2022 during the bloom season ( May to

« 2023-03-05 Wk ;2023-05-06 W& i
o B B s 1 S SR L I (A 28) (XDA23040201) VLFRAE /K FIRHE 151 H (2020004 ) | 8 5K AR FLF4 2 4
ARG H (42107078 ) Rl ERL 22 B pg ot M35 510 9 BT 1 #8285 H (NIGLAS2022GS03) I %E B
wx  MAEVEH ; E-mail; gwzhu@ niglas.ac.cn,



B F 2R T F 57T R EE LA AR HLH 1867

September) , with the bloom area in May only occupying 20% of the average of the past five years. The concentration of Chl.a and
Microcystis biomass obtained by water sample collection also showed a downward trend in May. For nutrients, the average total ni-
trogen and total phosphorus were 1.41 mg/L and 0.084 mg/L, respectively, in Lake Taihu in 2022, which decreased by 30.6%
and 27.3% compared with the average of the past five years, and the lowest values since 2005. The results of kriging interpolation
revealed that in February, the majority of lake areas exhibited low concentrations of dissolved nitrogen and phosphorus, except for
the estuarine region of Zhushan Bay. Specifically, in 79% of the lake area, the total dissolved phosphorus concentration was less
than 0.02 mg/L. The random forest analysis showed that total phosphorus, water temperature, and wind speed were the key factors
that influenced the biomass of Microcystis and algae in May. The decline of phosphorus levels and inadequate external loading dur-
ing the spring season resulted in low concentrations of phosphorus spread widely across the lake, which restricted the growth of Mi-
crocystis in 2022 spring. Additionally, in the context of extremely high temperatures in summer, the cyanobacterial blooms had not
expanded significantly, which was attributed to the reduction of external loading due to the extreme drought maintained the low nu-
trients in most regions of the lake. The results showed that the sensitivity of algal biomass to nutrient dynamics had emerged in a
large area of Lake Taihu and highlighted the regulating role of external loading. It is crucial for controlling the bloom intensity under
the changeable climates in the future through persistently reducing the external input, paying attention to the internal loading, and
regulating the ecosystem structure in the lake.

Keywords: Drought; Lake Taihu; cyanobacterial blooms; nutrient restriction; external loading
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Fig.1 Sampling sites of Lake Taihu
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Fig.2 Characteristics of meteorological and hydrological in Lake Taihu Basin in 2022
(a) monthly cumulative rainfall; (b) average air temperature in summer (from June to August) ;
(¢) monthly average wind speed; (d) monthly mean of daily photosynthetically active radiation;
(e) daily water levels; (f) daily water temperature
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