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Fig. 2 Typical cross-sectional profiles of the lower Yellow River and main channel partition
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Fig. 3 Temporal changes in water and sediment conditions in the lower Yellow River
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Tab. 2 Statistical parameters of the main-channel cross-sectional geometry before and after the operation
of the Xiaolangdi Reservoir

B WrEE SRR MEBE BB JemBr wahE VB OURBE VR B
1986-1999 4 Y gos 0.75 0.56 0.55 0.76 0.82 0.87 0.88
Yu 1.03 0.98 0.92 0.72 0.73 0.78 0.74
Ve 0.73 0.57 0.60 1.06 1.13 1.12 1.19
Vs~ 1 -0.25 -0.44 -0.45 -0.24 -0.18 -0.13 -0.12

yu—1 0.03 -0.02 -0.08 -0.28° -0.27° -0.22° -0.26"
2000-20154F Y gos 1.21 1.40 1.24 1.07 1.06 1.02 1.03
Yu 2.57 2.34 2.15 2.20 1.77 1.59 1.71
Ve 0.47 0.60 0.58 0.49 0.60 0.64 0.60
Vi1 0.21 0.40 0.24 0.07 0.06 0.02 0.03

yu—1 1.57 1.347 1.15" 1.20%* 0.77* 0.59 0.71°
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Fig. 10 Box figure showing the cross-sectional geomorphic coefficients in different reaches
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Fig. 11 Adjustment of the typical cross-sectional profile in the lower Yellow River
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Fig. 12 Generalized models for the morphological adjustment of the lower Yellow River
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conditions of the lower Yellow River
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Fig. 14 Relationships between morphological adjustment and the erosion and sedimentation of the lower Yellow River
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Adjustment in the main-channel geometry of the lower Yellow
River before and after the operation of the Xiaolangdi
Reservoir from 1986 to 2015

WANG Yanjun, WU Baosheng, SHEN Guanqing
(1. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China;
2. Yellow River Institute of Hydraulic Research, Zhengzhou 450003, China)

Abstract: Previous studies indicate that the lower Yellow River experienced a continuous
siltation period and a continuous scouring period during the past 30 years. However, the
patterns of main- channel adjustments during these two periods are not clear. Based on
measured discharge, sediment load, and cross- sectional data between 1986 and 2015, the
changes in the morphological parameters (width, depth, and cross- sectional geomorphic
coefficient) of the main channel were analyzed. The results showed that before the operation of
the Xiaolangdi Reservoir (XLDR) from 1986-1999, the main channel shrunk continuously with
decreasing width and depth. Because the decrease rate in width was greater than that in depth,
the geomorphic coefficient decreased in the reach above Gaocun. In contrast, for the reach
below Gaocun, the decrease rate in width was smaller than that in depth, and the geomorphic
coefficient increased. After the XLDR began operating, the main channel eroded continuously,
and the width and depth increased from 2000-2015. Because the increase rate in depth was
obviously larger than that in width, the geomorphic coefficient decreased in all sub-reaches.
The cross- sectional geometry of the main channel exhibited different adjustment patterns
during two periods. Before the XLDR operation, the main channel mainly narrowed in the
transverse direction and silted in the vertical direction in the reach above Aishan (AS); in the
reach below AS, the main channel primarily vertically silted. After the XLDR operation, the
main channel adjusted by widening and deepening in the reach above AS; for the reach below
AS, the main channel adjusted mainly by deepening. Compared to the decrease rates in main-
channel width and depth during the siltation period, the increase rate in width during the
scouring period was obviously smaller, while that in depth was larger. After continuous siltation
and scouring, the main- channel cross-sectional geometry changed from relatively wide and
shallow to relatively narrow and deep. The pattern of main- channel adjustment was closely
related to the water and sediment conditions. For the braided reach, the geomorphic coefficient
was negatively correlated with discharge and positively correlated with suspended sediment
concentration (SSC) during the siltation period. In contrast, the geomorphic coefficient was
positively correlated with discharge and negatively correlated with SSC during the scouring
period. For the transitional and wandering reach, the geomorphic coefficient was negatively
correlated with discharge and positively correlated with SSC.

Keywords: the Lower Yellow River; changes in water and sediment conditions; Xiaolangdi
Reservoir; main-channel geometry



