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Abstract

Objective: In order to solve the problems of unclear distribution of silt and unclear trend of erosion and
siltation in the reservoir area of the lower plain reservoir of a sediment-laden river in the mountainous river
in Xinjiang. In this thesis, the distribution of sediment of different particle sizes and their erosion and
siltation changes in the reservoir area were studied, and the water and sediment movement characteristics

of the reservoir area were explored, which provided a reference for the selection of dredging areas.

Methods: This thesis takes Jiahezi reservoir in Xinjiang as the research object, the dynamic study of the
erosion and siltation process in the reservoir area under different water and sediment storage conditions is
carried out by numerical simulation technology, and the sediment distribution and siltation characteristics
in the reservoir area are analyzed, and the siltation trend of different dredging areas is preliminarily

discussed.

Results: (1) The study of sediment particle size composition in the reservoir area shows that the sediment
particle size decreases along the river flow direction and the vertical direction of the longitudinal sampling
point. The sediment was mainly composed of fine particle size, and the median particle size (d50) was
0.027 mm. The diameter from 0.005 mm to 0.25 mm accounted for 76.48% of the total sediment size, and
the particles within this particle size range constituted the main components of reservoir sediment. (2) The
analysis of sediment particle distribution showed that particles with a particle size of 1-3 mm reached their
peak at the farthest part of the floodplain during the flood period. In the wet season, the peak sediment
concentration occurred at the east drainage gate. During the dry season, the peak is distributed in front of
the flood discharge gate, but not in front of the east discharge gate. At the same time, the overall suspended
sediment concentration in the tailback water area of the reservoir during the wet season is about 3-4 times
that of the dry season. The erosion mode in the reservoir area is basically the same under different
operating conditions, and can be roughly divided into four types of areas: erosion-siltation transition area,
erosion balance area, scouring area, and siltation area. The erosion and sedimentation intensity during the
dry season is about 0.3 to 0.5 times that of the wet season. Compared with the vicinity of the inlet gate, the
siltation thickness at the end of the reservoir area is significantly reduced by more than 3 times. During the
dry season, there is a scouring-siltation balance zone in the river channel at the connection between the
inlet gate and the flood discharge gate. (3) The change of riverbed in the reservoir area is one of the
important influencing factors of the change of erosion, compared with the undesilted working conditions.
There is no obvious "floodplain phenomenon” in the three working conditions before the dredging area in
the flood period, and there is no obvious "floodplain phenomenon" in the front position of the dredging
area under the three dredging conditions during the flood period, and under the same working conditions,
the siltation thickness of the dredging scheme 2, scheme 1 and scheme 3 is more than 1.2 times that of the
latter two, respectively. The area of the reservoir area of scheme 1 is smaller than that of scheme 3, and the

difference in siltation thickness between the two is small, so the scheme is selected for dredging guidance.

Conclusion: In the characteristics of water and sediment in the reservoir area, the hydrodynamics and



topographic conditions not only determine the basic pattern of water and sediment distribution by
controlling the sediment transport and erosion mode, but also further make the fine sediment show a wider
spatial distribution law. Taking the Jiahezi Reservoir under the sediment-laden river in the mountainous
region of Xinjiang as an example, the research results can provide theoretical basis and technical support
for similar reservoirs, which is of great practical significance for extending the service life of the reservoir

and ensuring water security in cold and arid areas.

Key words: Sediment particle size distribution; Sediment transport; Reservoir area erosion and siltation;

Reservoir siltation
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