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The frontier research achievements on stochastic theory of sediment transport

HAN Qiwei
(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: Sediment motion has been widely and deeply studied for decades by combing the mechanics and
probability theory. The latest research achievements have been introduced in this paper, which include pat-
terns of sediment motions, mechanical analysis and statistical laws of individual sediment particle move-
ment, transition probability and exchange intensities between four different states in bed layer, more formu-
las for sediment transport than the existing two, sediment incipient motion characteristics and incipient ve-
locity study, the theoretical boundary condition at bed surface, one dimensional non-equilibrium sediment
transport and the corresponding mathematical model, non-equilibrium sediment transport when the bed load
exchanges with both the bed load and the suspended load, riverbed coarsening by scouring or exchanging
between sediment in different moving states, and point-source, line—source, and degraded area—source dis-
persion for bedload. In addition, new achievements in other fields of sediment transport derived by stochas-
tic theory were also given, such as the size distribution of carrying—sediment capacity and effective bed ma-
terial, exchange between coarse and fine sediment, multi-value of the carrying—sediment capacity, and bot-
tom tearing scouring under high sediment-laden condition in the Yellow River.

Keywords: sediment transport; stochastic theory; exchange intensity; transition probability; distribution

function of probability
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