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RESEARCH OF THE
STOCHASTIC THEORY OF
SEDIMENT TRANSPORT

[ Innovation ]

It proposed the generalized modes for three forms of sediment transport,
namely roll, jump and suspension; established roll, jump and suspension
mechanics equations; clarified the statistical law of bed surface sediment
exchanges; theoretically revealed and proved the multi-value feature of
sediment transport capacity; made great breakthroughs in the research of
incipient velocity and laws of incipient motion; addressed an issue that sediment
transport cannot be strictly expressed under the boundary conditions of the bed
surface in theory over the years, and put forward an quantitative expression
formula theoretically; built a mathematical model for non—equilibrium transport
of non—uniform sediment, which has been applied in more than 100 projects or
reservoirs at home and abroad; initially established a non—equilibrium bed-load
sediment transport formula in theory, demonstrating that the non—equilibrium
bed-load sediment transport is almost absolute but recovers very soon; initially
revealed and theoretically verified the existence of exchange coarsening; made
great breakthroughs in bed—-load spreading.

[ Influence ]

The U.S. fluid mechanics encyclopedia set up a special chapter (Chapter
18 of Volume 6) to introduce the statistical theory of sediment transport; it has
aroused strong reactions in the world, and nearly 30 experts from the U.S.,
Japan, Britain, Australia, New Zealand and Poland, including Kennedy and
Lin Taizao, former Chairpersons of the International Association for Hydro—
Environment Engineering and Research (IAHR), successively sent letters to
express their admirations and congratulations; in recent years, some American
and European scholars have adopted Academician Han Qiwei’ s formula or
thinking for non—equilibrium transport of non—uniform sediment to improve
mathematical models for sediment; established a complete stochastic theory
system for sediment transport, making it part of the theoretical foundation of
the sediment discipline and retain its leading position in the world; won the third
prize of the National Natural Science Awards in 1993.

Main Contributor : Han Qiwei, He Mingmin

Award-winning Unit : Department of Sediment Research
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