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Study of sediment deposition in Maojiahe Reservoir
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Maojiahe River, mathematical model, simulation and analysis, erosion and deposition
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With the continuous development of water conservancy in China, importance of hazards for
the reservoir sedimentation is more deeply recognized in the planning stage. Impact of
the reservoir sedimentation for the hydropower station involves many aspects. It results
in the loss of storage capacity of reservoir, including the loss of the utilizable capa
city and flood control capacity, decreasing the benefit of reservoir, weakening the floo
d storage capacity of the reservoir of the original design and bringing flood risk. Mean
while, the reservoir sediment deposition occurs in usually accompanied by the deposition
of nutrients in water body, considering the hydrodynamic variations, the reservoir is 1
ikely to cause eutrophication. All problems in many aspects brought by the sediment depo
sition shall be investigated sufficiently in the planning stage of reservoir so as to ha
ve an estimation and consideration of the consequences of sediment deposition and provid
e technical support for the design and operation programs.Maojiahe hydropower station is
located in the Qingshuihe River which is one of the tributaries upstream of the Beipanj
iang River crossing the boundary of Guizhou province, which is mainly for power generati
on. This thesis is based on the SUSBED-2 mathematical program to calculate sediment depo
sition and erosion of the reservoir belonging to the Maojiahe River. Aim to the change o
f hydraulic characteristics of the river after the Maojiahe reservoir operation, the sel
ection and comparison of the parameters of the mathematical model shall be carried out t
o simulate dynamic process of sedimentation varied by the time for the reservoir and pre
dict the results due to the sedimentation with the operation of reservoir in many years.
Firstly, this thesis covers the simulation of water surface curve variation affected by

the flood conditions corresponding to the operating water level in front of the dam. Bas




ed on the results of the calculations, the river stretch along with the distance of appr
oximately 2 km from the dam is mainly affected, the water surface curve maintains the wa
ter level with front of the dam. The water levels at the places with the distance of 2km
to 8km from the dam site are raised to the different levels by the various flood levels
caused by the combined action of storage water level of reservoir and flood. The water
levels at the places with the distance of approximately 8km are less affected by the sto
rage water level of reservoir, but to be affected mainly by the flood level. The flood w
ater levels of the same frequency change little before and after the construction of res
ervoir. After the reservoir operation, the hydrodynamic condition changes, the velocity o
f water flow decreases as the water depth increases. The sedimentation of reservoir occu
rs in. Meanwhile, with the reservoir running, the amount of sedimentation increases acco
rdingly, and the discharge area of the cross section of river diminishes year by year, w
hich causes the velocity of water flow increases. When the sediment-carrying capacity of
the river cross section is in accordance with the sediment concentration, it reaches th
e balance of sediment deposition and erosion. The results of the mathematical model bett
er reflects the process. After 5 years of operation of reservoir, the sedimentation is o
bviously shown that thickness of sedimentation for the channel line is larger than 20 m
at the place with the distance of 1lkm from the dam site and decreases year by year. And
after 10 years of operation of reservoir, the variation of thickness of sedimentation is
unobvious and the balance of sediment deposition and erosion is achieved. According to t
he results of the simulation, the case study is further performed in compliance with the
various control rules of sediment for the upstream reservoir, computing the method of s
ediment management of reservoir and whether the construction of upstream Wanjiakouzi hyd
ropower station shall be performed or not and the impact made by the amount of sedimenta
tion to the reservoir, in order to give strong support for the engineering and construct

ion and operation management of the Maojiahe reservoir.
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