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Table 1 Flow and sediment of Xiaheyan of Ning-meng Reach in the Upper Yellow River
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Fig.2 Schematic drawing of typical cross section of Ning—meng Reach in the Upper Yellow River
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Table 2 Bank—full eigenvalue of cross section of Ning—meng Reach in the Upper Yellow River
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Study on the response of the channel cross section evolution to the streamflow and

sediment variations of Ningxia—Inner Mongolia reaches of the Yellow River

LU Shuhui', YAO Qingfeng’, YANG Ming’, SHI Hongling', WANG Huimin>, ZHANG Zhihao

(1. YellowRiver Estuary Administration of Shandong Yellow River Bureau, Dongying 257091, China;
2. Service Centre of Irrigation by Yellow River Diversion of Binzhou city, Binzhou 256600, China;
3. Yellow River Institute of Hydraulic Research, Zhengzhou 450003, China;

4. China Institute of Water Resources and Hydropower Research, Beijing 100048, China)

Abstract: Channel cross—section configuration indicates its capacities of flood discharge and sediment transport. It
is of great significance to probe the mechanism of the cross section evolution in the Ningxia—Inner Mongolia (in
short, Ning — meng) reaches in the upper Yellow River. Based on analyses of the measured data, the
characteristics of the cross section evolution and its response to the streamflow and sediment load into the reaches
were clarified. The results show that, after the Longyangxia reservoir was constructed and jointly regulated with the
upper Liujiaxia reservoir in1986, the volume of streamflow into the Ning—meng reaches decreased, the sediment
load reduced sharply, and the flood peak cut down significantly. Meanwhile, the channel form of the Ning—meng
reaches changed with the bank—full width narrowing, the bank—full depth shallowing, the bank—full area decrea-
sing, and the bank—full width—depth ratio increasing. On the basis of above—mentioned knowledge, the response
relationships between cross section evolution and streamflow and sediment load variation in the Ning—meng reaches
was established. The relationships show that, in the flood season, the bank—{full area increases as the volume of
streamflow into the reaches increases, and decreases as the coefficient of the sediment into the reaches increases,
while the bank—full width—depth ratio decreases as the volume of streamflow into the reaches increases, and increases
as the coefficient of the sediment into the reaches increases. The response relationship also implicit the principles of
river dynamics. In the flood season, the larger the inflow, the lower the sediment coefficient, which tends to shape
the narrower and deeper cross—sections by increasing the bank—full area and reducing the bank—full width—depth rati-
o, and thus conductive to sediment transport in the channel. Conversely, the smaller the inflow, the higher the sed-
iment coefficient, which tends to shape the wider and shallower cross—sections by reducing the bank—full area and in-
creasing the bank—full width—depth ratio, and thus not conductive to sediment transport in the channel.

Keywords: the upper Yellow River; Ningxia—Inner Mongolia reaches; runoff and sediment load variations; cross

section configuration; channel evolution; response relationship
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