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[ Influence ]

The research group has developed three models,
discussed four theories and support various applications,
and relevant achievements such as the building and
maintenance of medium-sized channels in the lower
Yellow River and the control of Tongguan elevation
have been verified. The research has reached the
international advanced level as a whole, and obtained
the second prize of the National Science and Technology
Progress Award in achievements in 2007. The research
group has published 110 papers and two monographs.
The research achievements have enriched the theory
of river dynamics and riverbed evolution, and promoted
disciplinary development.
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[ Innovation ]

The research has created the theory of atrophic river
channel evolution, revealed the variation law of the flow—
sediment process of the Yellow River, and established the
quantitative relationships of the influence of factors such as
natural elements and human activities on flow—sediment
variation; put forward the quantitative relationships
between the runoff and sediment yield in different areas of
the upper and middle reaches of the Yellow River and the
sediment transport and deposition in the lower reaches,
and between the formation and frequency of hyper-—
concentrated flow, and between sediment flux into the
sea; proposed the definition of channel shrinkage and
two channel shrinkage modes; established the response
relationship between section morphology of atrophic
river channels and water and sediment factors, and in
theory expounded the disaster—causing mechanism that

“a small flood causes a big disaster” for atrophic river
channels under water and sediment variation conditions;
put forward and demonstrated that atrophic river channels
are reversible, providing a theoretical basis for the
management of atrophic river channels. It has also put
forward regulatory measures for the management of
atrophic river channels, proposed the critical sediment
concentration for the scouring and silting equilibrium of
atrophic river channels and corresponding threshold
values, such as critical combination of water and sediment,
critical bankfull discharge and critical incoming sediment

coefficient, and established a critical threshold value
system for the dynamic equilibrium of scouring and silting;
established atrophic river channel management and
regulation measures in combination with joint operation
of large hydro—projects and river channel renovation
projects based on the critical threshold value system, and
successfully built and maintained the bankfull discharge of
nearly 4000m%s in the lower reaches of Yellow River and
reduced deposition of 1.195 billion tons for river channels
in the lower reaches. The research has developed the
sediment mathematical model and the vegetation—
erosion dynamics model with multi-system interactions
in the middle and lower reaches of Yellow River, with the
former solving key technologies, such as the sediment
carrying capacity simulation for sediment laden flow with
high and low concentration, the quantitative determination
of recovery saturation coefficient, sediment transport of
rivers with long reaches, and the improvement of the water
and sediment dynamic equation with consideration of the
influence of tributaries and water diversion, while the latter
building the vegetation—erosion dynamics theory equation
and putting forward the vegetation—erosion status diagram
in accordance with different regional divisions.
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