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Experimental study on critical hydrodynamic conditions for

safe drifting of semi-buoyant eggs

HU Peng, TANG Jiaxuan, YANG Zefan, ZENG Qinghui, YANG Mingda

(State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,

China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Research on critical hydrodynamic conditions for safe drifting of semi-buoyant eggs is of great
significances on ecological flow target setting, fish habitat protection and early fish resources restoration. In
order to explore critical hydrodynamic conditions for safe drifting, 56 different experimental groups with
varying flow velocity, water depth, water surface width and Reynolds number were carried out to investi-
gate the effects on semi-buoyant eggs drifting in large—scale open flume. The results show that when water
surface is constant, the requirements of flow velocity for safe drifting decrease with the increase of water
depth;when the water depth is constant and within a certain range of flow velocity, the wider the water sur-
face is, the higher the collection rate of semi-buoyant eggs will be; and compared with the single flow ve-
locity, it is more reasonable to use the Reynolds number as the criterion for safe drifting of semi-buoyant
eggs, according to the experimental results, for uniform flow in open channel, when the Reynolds number
reaches 7.9x10" or more, the semi-buoyant eggs collection rate can reach 90% so that achieve safe drift-
ing. This study can support the setting of sensitive ecological water demand targets during fish spawning pe-
riod of natural rivers, simulation of fish eggs drifting trajectory and ecological regulation of water conservan-
cy projects.

Keywords: semi-buoyant eggs; hydrodynamic conditions; uniform flow in open channel; Reynolds number;

ecological flow
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