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Tab. 1 Intensity of sediment and scour in Yichang-Hankou
reach at different stages

IR B AT AR i BE /(10 m? - (km-a) ™)

HFx KB /km

1966—19814FE  1982—20024F  2003—20164F

HAL 60.8 -6.9 —6.4 -18.3
3T 171.7 -5.6 7.4 -23.3
TR 175.5 -7.7 33 -15.4
bjilban 3472 —6.6 -2.0 -19.3
B SRT - 5 A ‘
IRIL 251.0 3.0 1.4 -11.2

Fig. 1 Jingjiang River and Dongting Lake system
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Tab.2 Coefficients of determination for regression relationships of key nodes in water and sediment exchange
in Yangtze River and Dongting Lake in each period

IV ES S VABX 1A I R/ f PR SR RS —WoK R KEHE
Zigri-Og 0.979/0.969 0.969 0.973 0.964
Owir-Zstpsm 0.975/0.976 0.986 0.988 0.992
Zypso-Zegm 0.936/0.927 0.923 0.938 0.907
Zig-S=n 0.867/0.859 0.807 0.733 0.684
S=1-Sysl 0.900/0.857 0.921 0.923 0.816
S-Syt 0.888/0.910 0.944 0.943 0.828
Oup-S=n 0.951/0.974 0.972 0.841 0.833
Osp-Syr) 0.924/0.905 0.897 0.907 0.804
Qira-Sysil 0.889/0.925 0.943 0.915 0.812
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Fig.3 Regression relationships between the flow of Luoshan and the water-level of Chenlingji and
between the water-level of Chenlingji and Nanzui
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Fig. 4 Regression relationships among sediment fluxes of the three outlets, Jianli and Shashi
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Fig. 5 Response relationships at key nodes of water and sediment exchange in Yangtze River and Dongting Lake
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Fig. 6 Response of sediment transport rates of the three outlets of Jingjiang, Jianli and
Shashi stations to discharge variation in Yichang
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Tab. 3 Ratio of the sediment flux increase of Shashi to the three outlets
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Preliminary study on evolutions of Yangtze River and Dongting Lake water and

sediment fluxes exchanges based on MLP method

JIA Yalan, SHI Yong

(Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: This study establishes the regression relationship among key nodes of water and sediment exchange in the
Yangtze River and Dongting Lake on the basis of MLP (Multi-layers Perceptrons) method and calculates and analyzes
the linkage changes of nodes between the Yangtze River and Dongting Lake. This study draws the following
conclusions: (1) Analysis of changes of water and sediment flux in the three outlets and the main stream after Jingjiang
artificial cut off shows that the riverbed erosion and water regime change in the Chenghan River section is one of the
most important links in the water and sediment flux evolution of the Yangtze River and Dongting Lake. The serious
sedimentation of the Chenghan River section leads to the discharge of water and sediment in Jingjiang blocked.
(2) After the application of the TGP (Three Gorges Project), the flow and sediment relations between the upper and
lower reaches, the mainstream and tributaries of the Jingjiang are weakened in a relatively prominent degree. (3) When
the water level of Hankou is higher than 26 m, the flow increase of Luoshan is basically stable when the water level of
Hankou has a rise of 1 m. The stable value is 4,400 m’/s, 4,300 m*/s, 4,500~4,700 m*/s and 4,000 m’/s respectively
before and after the sluice construction of Tiaoxian outlet, after the Jingjiang cut off, after the interception of Gezhouba
and the operation of the TGP. (4) The response of water and sediment discharge capacities of the three outlets of
Jingjiang to Yichang's inflow is weakened gradually. During time intervals before the application of TGP, the response
of water and sediment discharge capacities of the three outlets to Yichang's inflow is the strongest when the water
discharge of Yichang is 35,000 m*/s in the flood season. After TGP is applied, the response is the strongest when the

water discharge of Yichang is 25,000 m*/s before and after the flood season.

Key words: water-sediment fluxes between river and lake; water and sediment exchange; Jingjiang outlet; diversion of

water and sediment; the Three Gorges Project


http://dx.doi.org/10.3969/j.issn.1009-4229(s).2017.02.017
http://dx.doi.org/10.3969/j.issn.1009-4229(s).2017.02.017
http://dx.doi.org/10.3969/j.issn.1000-0852.2000.06.008
http://dx.doi.org/10.3969/j.issn.1000-0852.2000.06.008
http://dx.doi.org/10.3321/j.issn:0468-155X.2000.03.002
http://dx.doi.org/10.3321/j.issn:0468-155X.2000.03.002
http://dx.doi.org/10.3321/j.issn:0468-155X.2000.03.002
http://dx.doi.org/10.3969/j.issn.1009-4229(s).2017.02.017
http://dx.doi.org/10.3969/j.issn.1009-4229(s).2017.02.017
http://dx.doi.org/10.3969/j.issn.1000-0852.2000.06.008
http://dx.doi.org/10.3969/j.issn.1000-0852.2000.06.008
http://dx.doi.org/10.3321/j.issn:0468-155X.2000.03.002
http://dx.doi.org/10.3321/j.issn:0468-155X.2000.03.002
http://dx.doi.org/10.3321/j.issn:0468-155X.2000.03.002

