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Routing Process and Sediment Transport of Hyper-concentrated Flow
Disasters from the Ten Tributaries in the Upper Yellow River

WANG Zhijun'?, TA Wanquan®, WANG Yu', ZHANG Ke' and LI Yujie'

(1. School of energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. Northwest Institute of Eco-Environment and Resources, Key Laboratory of Desert and Desertification ,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: The hyper-concentrated flows from the Ten Tributaries in the Upper Yellow River are recognized as
the result of severe and seasonal alternate aeolian-fluvial interactions. Here, based on the typical tributary i. e. ,
Sudalaer desert channel of the Ten Tributary watershed, the sediment transport process and the mechanism of hy-
per-concentrated ( mud) flow disasters mainly composed of coarse aeolian sands were studied systematically by
means of field observation. Our results indicate that the hyper-concentrated flows in the study area are always in-
duced by rainfall, and ultimately develop into mud flow disasters under the coupling erosion effects of aeolian-fluvi-
al interactions and gravitational erosion during the routing processes, with the critical value of rainfall intensity ex-
ceeding 0. 27 mm/min, rainfall duration about 35 ~60 min, and sediment concentration exceeding 1 400 kg/m’.
These main findings could provide a solid foundation for aeolian-fluvial interaction modeling research and may give
some helpful advice on governing and mitigating water and soil erosion, and are even of great guiding significance
for water sand sediment variability research as well as maintaining the health of the Yellow River from the perspec-
tive of watershed scale.

Key words: Yellow River; ten tributaries; hyper-concentrated flow; sediment transport; water and soil ero-
sion; aeolian-fluvial interaction





