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Fig. 1 Sketch of Longyangxia Reservoir and Liujiaxia Reservoir
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Table 1 Hydrological stations in the main streams of Longyangxia Reservoir and Liujiaxia Reservoir
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Effects on flow and sediment in the upper Yellow River by operation of
Longyangxia Reservior and Liujiaxia Reservoir *

YAO Wenyi ', HOU Suzhen ', DING Yun®

(1. MWR Key Laboratory of Soil and Water Loss Process and Control in the Loess Plateaw, Yellow River Institute of Hydraulic Research,
Zhengzhou 450003, China; 2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract; The regulation mechanism of Longyangxia and Liujiaxia Reservoir on runoff and sediment process is one of
the key scientific problems to recognize flow and sediment variation in the Yellow River and optimize the reservoir op-
eration modes. According to the located-observation data of water and sediment in Longyangxia and Liujiaxia Reser-
voirs, this paper analyzes the regulation and effect of reservoir to runoff and sediment process and reveals the control-
ling mechanism for the relationship between water and sediment. The main understandings achieved are: () The regu-
lation of large reservoir operation on runoff sediment is related to the operation mode of the reservoir. The pluriennial
regulation of Longyangxia Reservoir results in the linear regulation of runoff and nonlinear regulation of sediment trans-
port. The incomplete annual regulation of Liujiaxia Reservoir results in both linear regulation of runoff and sediment;
(2 Reservoir operation on the Regulation of runoff and sediment has a strong disturbance to the downstream water and
sediment relation. It broke the sediment law under natural conditions of the river formed by long-term automatically ad-
justment and changed the constitutive relation of runoff sediment; @ The effects of large reservoir operation on the dy-
namic mechanism for the relationship of water and sediment regulation mainly reflect in adjusting the dynamic equilib-
rium conditions of sediment-laden flow in which the shear stress decreased in the process of flood propagation. It makes
the critical Froude number increase, resulting in the sediment-laden flow by siltation to increase gradient ratio to meet
the critical water shear stress requirements of the Froude number state and reach the steady state of sediment-laden

flow to stress the relationship between water and sediment change accordingly.

Key words: large reservoir; regulation mechanism; relationship between flow and sediment; Ningxia-Inner Mongolia

reach; upper reach of the Yellow River
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