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Navigation obstruction characteristics of Mangdantan continuous branching channel of
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Abstract: The Mangdantan channel, consisting of three continuous branches, locates in the middle and lower
reaches of the Nujiang River with bad flow condition. To investigate the natural navigation obstruction characteristics
in Mangdantan continuous branching channel, the influence of different discharges in normal and dry period on the
flow diversion, gradient, water depth condition and current speed distribution are numerically analyzed by the two-
dimensional planar hydrodynamic model. The results show that the natural navigation obstruction characteristics
include large gradient, insufficient water depth and rapid current speed. In addition, the flow condition in the
branches R,-L,-L; is better than those in the branches R,-R,-L,, therefore the branches R,-L,-L, are suggested to
be developed as the navigation channel. The research results can provide technical support and theoretical guidance
for the regulation of Mangdantan and the channel development of similar continuous branching rivers.
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Fig.1 River regime of Mangdantan reach
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Fig. 2 Elevation contour map of studied reach
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Tab.1 Water level verification

Tt/ . KR Szl £ 75 =1/

- }Lugg_l - K 5 %L{LJ Tﬁj ZMH
(m’+s7") %5 KOG/m  KAI/m m

1* 658.78  658.74 -0.04

2% 658.69  658.72  0.03

LR 3t 657.44  657.45 -0.01
4* 656.27  656.32  0.05
5* 656.21  656.21 0
A o 6" 658.77  658.74 -0.03
7* 658.60  658.65  0.05
firt 8 658.09  658.10  0.01
9* 656.28  656.32  0.04
10" 656.28  656.27 -0.01
1# 660.87  660.84 -0.03
2* 660.29  660.33  0.04
s 3* 659.70  659.72  0.02
4* 658.50  658.48 —0.02
Bk 1950 5* 658.23  658.23 0
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7* 660.37  660.39  0.02
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10* 658.25  658.23 -0.02
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Fig.3 Relationship between water level and flow

at outlet boundary of model
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Tab.2 Conditions of two-dimensional numerical simulation

TH R/ (mdes™) H KA /m HwiE
1 414 655. 58 95% PRAEFEIK AL
2 500 655. 65
3 600 655. 91
4 700 656. 15
5 800 656. 36
6 900 656. 58
7 1 000 656. 84
8 1200 657.22
9 1 400 657. 47
10 1 690 657. 67 LA 2
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Tab.3 Calculation results of flow diversion of each branch
under different discharges

i/ SR /%
(m*-s™) L, R, L, R, L, R,
414 1.73  98.27 76.24 23.76  98.67 1.33

500 1.88 98.12 73.59 26. 41 92.33  7.67
600 2.73 97.27 70. 83 29.17 85.69 14.31
700 3.86 96. 14 68. 94 31.06 81.21 18.79
800 5. 66 94.34 66. 50 33.50 74.49 25.51
900 6.58 93.42 65.72 34.28 71.77 28.23
1 000 8.21 91.79 63. 54 36. 46 68.69 31.31
1200 10. 00 90. 00 61.52 38.48 65.64 34.36
1 400 11. 81 88.19 58.47 41.53 63.41 36.59

1 690 13. 46 86. 54 51.54 48. 46 58.50 41.50
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Fig. 4 Changes of discharge ratio of each branch
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Fig. 6 Gradient of two reaches
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Fig.7 Depth distribution of studied reach under different flow conditions
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