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Long—Term Computational Modeling Research on
River Sedimentation and Delta Evolution

Guo Dongjian, Zeng Qingcun, Zhu Jiang and Liu Zhuo
{(Institute o fAtmospheric Physics, Chinese Academy o f Sciences, Belgng 100080}

Abstract A two—dimensional sediment transport model was designed to investigate river bed
deformation and delta evolution. The dynamic model includes the water flow equations, the suspended
sediment transport equation and the bed deformation equation. In the model the IAP finite difference
scheme of guadratic conservation and a splitting technique are adopted, thus leading to economical and
stable computation for a long time. The results of a [ifty-year simulation for a simple river—lake region
show that sediment first deposited in the vicinity of the river entry and gradually extended downstream
and to both sides of the river channel. The thickness of the deposited sediment gradually increased and a
sand bar was formed. In the upper reach of the sand bar, the deposited sediment in the river channel was
eroded and a deep channel appeared again. After fifty years, a large alluvial sector (submerged delta)
was formed and gradually extended downstream. The fronts of the delta and the sand bar are very
sharp. The water depth reduced due to deposition, the water flow velocity upon the alluvial sector in-
creased obviously and at the front of the delta exists currents around the sand bar. In addition, only
deposition occurs in the shallow beach areas, whereas in the river channel not only deposition but also
arosion occur. All the above results agree fairly well in quality with the observations of sedimentation
phenomena of lake- type reservoirs and show that the model is suitable for long—term simulation of riv-

er morphological processes.

Key words river sedimentation delta evolution computational modeling




