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Rainfall impact on the disappearance of algal blooms in Xiangxi River of Three Gorges
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Abstract: In order to explore the impact of rainfall on the disappearance of algal blooms under the background of special stratified
density current in the Three Gorges Reservoir, taking Xiangxi River as an example, this study conducted continuous three-dimen-
sional tracking monitoring of hydrodynamic and ecological environmental factors before and after rainfall in the Xiangxi Bay
(XXB). Results showed that rainfall had an obvious effect on the disappearance of algal blooms. The concentration of chlorophyll-a
decreased significantly after rainfall in the XXB. The stability index of thermal stratification (RWCS/H) changed slightly. Mean-
while the phenomenon which the stratification was weak near the estuary area but strong in the middle and upper reaches of the
XXB did not change significantly under the rainfall. Affected by rainfall, the degree of algal aggregation in surface water, the
morisita’s depth (M) and mean residence depth (MRD) all decreased. The flow pattern of the XXB became complex with rainfall
with a significant rise in the turbidity of the water body. The pattern of backflow density current changed from near-surface inversion
to middle-lower inversion, and gradually changed into middle inversion after rain. The influence range and depth of the backflow of
the Yangtze River mainstream into the XXB increased. Besides, the horizontal transport of water body enhanced so that the algae
that dispersed and sank were easy to flow out of the XXB with the water circulation, and algal blooms disappeared. After the rain,

the inflow of the XXB increased, and most of the upstream inflow still flowed from the upper layer to the estuary, forming a counter-
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clockwise circulation with the middle inverted density current, which made it impossible for algae to grow stably in the surface wa-
ter. The concentration of chlorophyll-a could be in low for a long time, and there will be no more rapid blooms again.

Keywords; Xiangxi Bay; rainfall; algal blooms; density current; circulation patterns; Three Gorges Reservoir
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Fig.1 Sampling sites in Xiangxi Bay of Three Gorges Reservoir
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Fig.2 Hydrometeorological characteristics of Xiangxi Bay
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Fig.3 Longitudinal profile of velocity vector and conductivity isoline in the Xiangxi Bay before and after rainfall
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Fig.5 Daily varieties in concentration of chlorophyll-a in surface layer at each point in Xiangxi Bay
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Fig.7 Daily varieties in water temperature stratification in Xiangxi Bay
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