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Unsteady change of water and sediment processes downstream of cascade reservoirs in the

Lower Jinsha River and its influence on navigation conditions

CHEN Xujian

(State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Laboratory of Hydraulics and Sediment Science and

River Training of Ministry of Water Resources, China Institute of Water Resources and Hydropower Research, Beijing 100048, China)

Abstract: With the construction and application of cascade reservoirs in the Lower Jinsha River, the water
and sediment processes downstream of the reservoirs are obviously changing and affecting navigation condi-
tions. The analysis method of water and sediment unsteady process is proposed, and the unsteady character-
istics of water level, discharge and sediment concentration downstream of Xiangjiaba reservoir and its influ-
ence on navigation conditions are analyzed. The results show that the variation coefficient of water level can
reach 0.10~0.12, and the variation coefficient of discharge can be 0.20~0.40. Although the sediment concen-
tration decreased significantly, the variation coefficient of sediment concentration could reach about 1.0. The
annual average normalized water level and discharge in Xiangjiaba hydrologic station is about 1.0, and the
navigation conditions of the montanic river channel downstream of Xiangjiaba reservoir are generally stable.
It is beneficial to reduce the flood peak and increase low discharge to the navigation conditions of the riv-
er channel downstream the dam, but the daily regulation of the hydropower station, the reservoir water stor-
age and the flood discharge increase the inconstancy of the flow and water level, which have some adverse
effects on the navigable conditions.

Keywords: Lower Jinsha River; cascade reservoirs; water and sediment process; unsteady change; navigation

conditions
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Real-time flood control risk estimation of reservoir and analysis on the interoperability of

storage capacity of multi-reservoir regulation

DUN Xiaohan'"?, ZHOU Jianzhong" *, ZHANG Yongchuanl'z,

CHEN Lu"?’, WANG Quansen"?, DAI Ling"’
(1. School of Hydropower and Information Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Hubei Key Laboratory of Digital Valley Science and Technology, Wuhan 430074, China)

Abstract: The risk analysis of reservoir flood operation is an important link and basis for real-time flood
control decision—-making. In order to evaluate the real-time flood control risk of the reservoir, a method for
calculating the frequency curve of reservoir capacity based on a long series of measured historical runoff da-
ta was presented in this paper. Based on this proposed method, the risk analysis model of real-time flood
control operation was established. Furthermore, according to the actual flood control operation demand of
the Three Gorges Reservoir, the flood control risk of reservoir in different periods of flood season was fur-
ther analyzed. Meanwhile, the variation of the frequency curve of flood control capacity and the interopera-
bility of storage capacity of multi-reservoirs were studied when the upstream cascade reservoirs cooperate
with the Three Gorges Reservoir for joint operation. The study shows that the calculated frequency curve of
reservoir flood control can be used to judge the current flood situation and effectively reduce the flood con-
trol risk of the Three Gorges Reservoir by using the interoperable performance of reservoir flood control rea-
sonably.

Keywords: flood control storage capacity; risk analysis; frequency curve; joint flood control operation;
flood storage capacity distribution and interoperability
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