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Abstract: Algal blooms are a major ecological and environmental issue in the tributary bays of the Three Gorges Reservoir. To
identify the dominant environmental factors driving algal blooms in the Xiangxi Bay, this study utilized high-frequency monitoring
data collected from August 9 to August 30, 2024, with chlorophyll-a (Chl.a) concentration as the bloom indicator. Three machine
learning models—Random Forest (RF), Support Vector Regression (SVR), and Partial Least Squares Regression (PLS)—were
applied to identify key driving factors. The results showed that algal blooms in Xiangxi Bay exhibited pronounced diurnal variation,
with nighttime stable stratification and low disturbance favoring bloom formation, while daytime disturbances and high temperatures
inhibited algal accumulation. Water velocity (WV) and air temperature (AT) were identified as immediate driving factors, with
contribution rates of 27.1% and 18.1%, respectively. specific conductivity (SP) served as an important regulating factor (17.1%),
while dissolved oxygen (DO), pH, and water temperature (WT) were secondary feedback factors. Moreover, the impacts of these
factors on Algal blooms exhibited significant nonlinearity and lagged response characteristics.
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Fig.1 Location of the study area and the monitoring platform
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Fig.2 Bloom outbreak trend in the Xiangxi River embayment during the monitoring period and the hydrodynamic background of

the main stream of the Three Gorges Reservoir
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Fig.3 Diurnal variations in Chl.a concentration and environmental factors
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Fig.4 Diurnal percent changes in Chl.a concentration and environmental factors
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