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Three-dimensional flow structure at the confluence zone of
Yangtze River and Poyang Lake
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Abstract; Due to the large scale, large flow velocity and complex flow structure, it is very difficult to measure the
flow structure of the confluence of Yangtze River and Poyang Lake. In this study, Acoustic Doppler Current Profiler
(ADCP) was used to measure the velocity and the water depth through 17 cross-sections. Kinetic energy correction
coefficient (@) and momentum correction coefficient () were used to characterize the mixing of two flows. In
addition, pH, dissolved oxygen, electrical conductivity, and suspended sand concentration were also measured.
The results show that the two branches of the Yangtze River around the Guanzhou mixed quickly because of their
similar flow velocity and bed discordance, while the Yangtze River and the Poyang Lake completely mix till 2. 6 km
downstream where a and B are about 1.3 and 1. 15, respectively. A 300 m stagnation area and twin surface-
convergent helical cells were observed. The circulation strength of secondary flows can reach about 0. 6 and
attenuates downstream. Due to decrease of width-depth ratio and effects of local wharfs, only one unidirectional
counterclockwise helical cell occurred in the last two sections, and the circulation strength was lower than 0. 1.

Key words: downstream of Yangize River; Poyang Lake; confluence; acoustic doppler current profiler; flow
structure ; helical flow
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Table 2 Main characteristic parameters of Yangtze River and Poyang Lake

o Q/ A/ Vave! D,/ w/ Hy/ T/ p/ a/ p(DO)/ SC/
Wi 3, -1 2 -1 -3 pH -1 -1 -1
(m’ = s7") m (m-s™") (°) m m C (kg-m™) (ps-em™) (mg-L7) (mg-L7)
YO 14280 13020 1. 097 99.0 900 15.53 29.2 995. 89 8 337.8 6.72 79.1
Y1 43800 5548 0. 868 80.0 647 6. 86 29.1 995.92 7.99 338.3 6.49 67.1
Y3 17180 18502 0.929 100.0 1770 11.48 29.2 995. 89 7.98 338.2 6.56 74.4
P2 3820 11692 0.327 42.0 1098 7.84 33.8 994. 44 7.99 167.6 7.34 15.4
AO 19888 30322 0. 656 93.7 2816 10. 87 31.7 995.13 7.94 280. 4 6.71 65. 1
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Table 3 Flow characteristics after confluence at confluence II

Wi 1 *?E%’ it/ 58/ Ty FEVEIL NS hRt v T %E
IR/ m (m® - s7%) m JKIR/m (m-sh) m? K/ C
A0 200 19 888 2816 11.24 250. 53 0. 656 30322 31.7
Al 560 20500 2515 11. 85 212.24 0. 658 31232 31.3
A2 820 19859 2179 14. 33 152. 06 0. 690 28853 31.1
A3 1160 19917 1844 13.21 139.59 0.733 27168 31.3
A4 1560 19682 1438 16.51 87. 10 0. 849 23189 31.0
A5 2050 21322 1620 15. 40 105. 19 0. 892 23909 30.7
A6 2610 21277 1067 16.99 62. 80 1. 046 20332 30.4
A7 3130 20353 909 14. 62 62. 18 1. 094 18608 30.5
A8 3920 20262 776 21.12 36.74 1. 259 16095 29.9
A9 4860 22297 930 22.35 41. 61 1. 025 21752 29.9
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Table 4 Vertical distribution of secondary flow strength after confluence at the confluence II

Fig.7 Measured secondary flow strength

distribution at cross-section A4

z Al A2 A3 A4 A5 A6 A7 A8 A9
0.3H -0.47 -0.59 -0. 64 -0.31 -0.16 -0.25 -0.11 -0.10 -0.05
0.5H -0.32 -0. 18 -0.26 -0.13 -0.02 -0. 04 0.01 -0.01 -0.01
0.7H 0.21 0.35 0.34 0.20 0.14 0.10 0.08 0. 04 0.10
0.9H 0.57 0.59 0. 60 0.30 0.10 0.15 0.09 0.03 0.18
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