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Experimental research on Manning’s roughness coefficient

of an open channel with aquatic vegetation

ZHENG Shuang, WU Yihong, Baiyinbaoligao, MU Xiangpeng
(China Institute of Water Resources and Hydropower Research ,

State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100038, China)

Abstract: Aquatic vegetation is an important part of the river ecosystem, but the presence of them increas-
es the flow resistance and reduces the flood capacity. Thus, to carry out the research on Manning’s rough-
ness coefficient in vegetated channel has important guiding significance for the comprehensive management
of river ecosystem. Based on a series of flume experiments with vegetated open—channel flow and dimension-
al analysis theory, the plant upright degree, the relative submerged height and the relative planting density
of vegetation effects on the channel roughness are analyzed in this paper. And a universal equivalent Man-
ning’ s roughness empirical formula is deduced which is applicable to the open channel with submerged

h,

aquatic vegetation. The formula is n, =n, 1+a[\4/N [e o —1] , 0, =7, Fr”. In which, a,, 6, v,, w, are
the parameters for different plant species (i) and growth parameters , and they need to be determined by
hydraulic experiments or field observations of specific aquatic plants.

Keywords: aquatic vegetation; plant upright degree; relative submerged height; relative planting density;

equivalent Manning’s roughness coefficient
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