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Lake water diffusion characteristics near the discharge outlet of
propeller-type cyanobacteria eliminator
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We are conducting research on propeller-type cyanobacteria eliminators. This research group is engaged in various studies
to elucidate the mechanisms underlying the cyanobacteria suppression effects of this device and to establish standardized
design methods. As part of our investigation, we conducted field measurements to assess the convection and diffusion
of lake water near the device's outlet, as well as the diffusion of cyanobacteria following the aerotope's destruction due
to pressurization. The field measurements were carried out at Miharu Dam, where the device is installed, utilizing an
Autonomous Underwater Vehicle (AUV) and multiple water quality meters. Our analysis of water temperature, pH, and
dissolved oxygen (DO) revealed that the pumped surface water rose several meters immediately after discharge before
undergoing diffusion. In contrast, chlorophyll and phycocyanin—indicators of cyanobacterial behavior—were observed
to settle near the lake bottom shortly after discharge. From these observations, we inferred that when surface water
containing cyanobacteria is transferred to a depth of approximately 20 meters using this device, the lake water itself is
advected and diffused within the isothermal layer after discharge. In contrast, cyanobacteria rapidly settle to the lake
bottom near the discharge outlet due to the aerotope's destruction caused by water pressure. This finding clarifies a
significant aspect of the cyanobacteria suppression effects of the device.

Key words : Water quality survey, Cyanobacteria, Propeller-type cyanobacteria eliminator, Advection-Diffusion,

Autonomous Underwater Vehicle (AUV)
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