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Modeling Turbidity Currents in the Xiaolangdi Reservoir with the Effect of
Flow Exchanges with Tributaries
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Abstract: The Xiaolangdi Reservoir is characterized by its many tributaries.The storage capacity of tributaries accounts for 41.3% of the total ca-
pacity of the reservoir,and the flow exchanges between the main channel and tributaries have a great impact on the flood routing and sedimenta-
tion distribution. Therefore,a one-dimensional model for open channel flows and turbidity currents with the effect of flow exchanges with tributar-
ies was proposed in this study.A composite method to calculate the flow exchanges between the main channel and tributaries was presented.For
flow exchange caused by the water level variation of the main channel,the storage cell algorithm was implemented in the numerical model based
on the finite volume method.For turbidity current intrusion into tributaries,an improved formula to estimate the intrusion discharge was intro-
duced,with the effect of bed slope of the tributary being considered.These two methods were integrated with an existing coupled model of open
channel flow and turbidity current to simulate the whole process of flow-sediment regulation in the Xiaolangdi reservoir in 2006.Successful pre-
dictions were obtained,including the processes of water level falling,bed erosion in the upstream reach,and formation and development of the arti-
ficially created turbidity current.The simulations indicate that the flow exchange processes have great impacts on the amount of released sediment
during an event of water-sediment regulation.As compared to the simulation methods neglecting or oversimplifying the flow exchanges,the pro-
posed model produces a better prediction to the sediment delivery ratio,which demonstrates its potential to help design the scheduling scheme for
water-sediment regulation.
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Fig.9 Temporal variations of sediment concentration at
different cross-sections
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Tab.2  Error analysis of different modelling methods
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Fig.10 Calculated discharges of flow exchanges
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