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GENERAL MATHEMATICAL MODEL
FOR RESERVOIR SEDIMENTATION
AND RIVERBED VARIATION

[ Innovation ]

The model has solid theoretical foundation,
including the theory of non—equilibrium transport
of non-uniform suspended sediment, the
relationship between sediment concentration
and its gradation and bed-load gradation; the
concept and expression of gradations of sediment
carrying capacity and efficient bed—load; the
supplement of dive conditions for density currents,
the relationship between non—equilibrium sediment
transport and sediment carrying capacity, and the
formation of turbid water reservoirs; the theory of
non—equilibrium transport for bed load with wide
size gradation; the dry density mechanism and
compaction process of sedimentation; the change
of roughness during erosion and deposition, etc.
The calculation is detailed, and it can tell such rich
longitudinal parameters as water level, velocity,
discharge, sediment concentration, size gradation
for both suspended sediment and bed material,
quantity of erosion and deposition, bed variation
and so on, and therefore it could reasonably reflect

[ Influence ]

This model is the earliest-built one-
dimensional sediment mathematical model that
boasts the most detailed sediment calculation,
profound theoretical foundation and long—term
application. It originated in the 1960s, and is still
developing today. The Sediment Series of the
Hydraulic Kinetic Design Handbook, which was
compiled by the General Institute of Water Planning
of Ministry of Water Resources and the China
Renewable Energy Engineering Institute in 2008,
gives a detailed introduction to the model. Prior to it,
the main content of the sediment part of this model
had been already included in textbooks. Some
sediment relationships of the model have been
widely used by other models. At present, the general
mathematical model is widely used to solve various
kinds of sediment problems, including reservoir
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longitudinal change of suspended sediment
gradation and the coarsening and refining process of
bed material in actual rivers. The model has strong
generality, and the sediments with size from micron
to meter are based on a unified theoretical basis,
without undetermined relationships and coefficients.
It enjoys a wide range of applications, and has been
successively verified by the Danjiangkou Reservoir,
the Gezhouba Reservoir, the Sanmenxia Reservoir,
scouring of Hanjiang River in the lower reaches
of the Danjiangkou Reservoir, as well as scouring
and silting of Yangtze River and Yellow River.
The calculation is stable, and it has been used to
calculate the future 300—year sedimentation process
for the joint operation of four reservoirs in the lower
Jinsha River and the Three Gorges Reservoir, and
the result is very reasonable.

sedimentation, the erosion and deposition of
riverbed, the estuary and coastal evolution, scouring
and silting close to water intakes, sedimentation in
approach channel and harbor base. Its powerful
functions and reliability have been verified by
measured data from a few hundred reservoirs such
as Three Gorges and Xiaolangdi and from a few
dozen rivers, such as the lower reaches of Yangtze
River and Yellow River. The achievement has won
the first prize of the national computer application
competition in 1986, the second prize of the science
and technology progress award granted by the
former Ministry of Hydropower, and the third prize
of the National Science and Technology Award in
1988.
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