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Abstract: To investigate the effects of water flow disturbances on the growth and aggregation characteristics of Microcystis blooms,
this study conducted controlled indoor experiments in a flume, with disturbance frequencies set at 30, 40, 50, and 60min !. The
growth dynamics and size variation of Microcystis colonies were systematically analyzed under varying disturbance conditions. The
results showed that low-intensity water flow disturbances (frequency<4Omin' or velocity<0.026m/s) significantly promote the
secretion of extracellular polymeric substances (EPS) in Microcystis, with a strong correlation observed between Chlorophyll-a and
EPS concentrations (2>0.85). Conversely, high-intensity disturbances (frequency>50min"' or velocity>0.034m/s) inhibited EPS
secretion, leading to a weakened correlation between Chlorophyll-a and EPS concentrations (#2<0.8). Within the experimental ranges
of flow velocity (0~0.08m/s) and turbulent kinetic energy (0~0.004m?/s’), the size of Microcystis colonies exhibited minimal
variation (ranging from 0.4~0.6mm). Furthermore, low-intensity disturbances facilitated the formation of surface blooms with shorter
durations, whereas higher-intensity disturbances suppressed bloom aggregation while extending algal survival periods.
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Fig.1 Schematic diagram of the experimental setup
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Table 1 Disturbance frequency and duration of the

experiment
e ﬁnahﬁ};ﬁ S () I $i’J/2ﬁ”az;bﬁE
(f» ,min ") (m/s) (m/s7)
) 30 44 0.017 0.0006
@) 40 98 0.026 0.0014
® 50 120 0.046 0.0013
@ 60 120 0.034 0.0005
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Fig.2 Flowchart for microcystis colony size identification
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