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Hydraulic Properties of Shallow Flow in Coarse Sediment Region of
Yellow River Middle Reaches
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(1. College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;
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Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China;
3. College of Water Conservancy and Architectural Engineering, Northwest A & F University, Yangling, Shaanxt 712100, China)

Abstract: Based on simulated rainfall experiment, hydraulic properties of shallow flow in the coarse sediment
region in the middle reaches of the Yellow River were studied. The following results were obtained: (1)
Shallow flow velocity increased with rainfall process under different rainfall intensities and slope gradients
and it can be described with logarithmic equation. Shallow flow velocity was positively related to rainfall ir
tensity and slope gradient. (2) The averaged shallow flow depth increased steadily with rainfall intensity un-
der different slope gradients and it can be described with power equation. The averaged shallow flow depth
was negatively related to slope gradient. (3) Under different rainfall intensities and slope gradients, Reyn-
olds number of shallow flow increased with rainfall process. The influence of rainfall intensity on Reynolds
number was more significant than slope gradient. Shallow flow was not the traditional laminar flow but in
the state of instability. Froude number increased steadily with rainfall process, with the number being above
1. The influence of slope gradient on Froude number is more important than rainfall intensity. Shallow flow
in the experiment was in the state of supercritical flow. (4) T he resistance coefficient of shallow flow de
creased with rainfall process under different rainfall intensities and slope gradients.
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