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Analysis on influencing factors of flow diversion ratio and linkage response of
multistage bifurcations in the Ganjiang River

ZHOU Sufen' , HUANG Zhiwen', TANG Limo’, XU Xinfa'
(1. Jiangxi Institute of Water Sciences, Nanchang 330029, China;
2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing 210098 , China)

Abstract; This study analyzed the influence of different test conditions and engineering measures on the distribution
characteristics of multistage bifurcations based on the tail physical model of the Ganjiang River, and discussed the
linkage responding law of multistage bifurcations. The results indicate that the distribution characteristics is
influenced by discharge, branch mouth topography, position of the island head, entrance topography of branch and
water surface slope at varying degrees. In addition, when an influence factor in a bifurcation is changed, the water
diversion ratio in neighboring bifurcations will change, as well as other bifurcations, which is the linkage

responding phenomenon.
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Fig.1 Sketch map of the bifurcated channel in different forms
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Table 1 Flow diversion ratios under different discharges

Sttt/ %
D53 L
Q/(m* - s i Lt} R

(R0 IR Pi3 e H B3 Ki K, Ks

25600 47.46 52. 54 36.18 11.28 27.58 24.96 111 0.31 0.91
21200 48.55 51.45 36.97 11.58 27.40 24.05 1.06 0.31 0.88
20700 48.80 51.20 37.24 11.56 27.39 23.81 1.05 0.31 0.87
9910 53.77 46.23 44.58 9.19 25.90 20.33 0.86 0.21 0.78
4830 57.99 42.01 51.44 6.55 24.90 17.11 0.72 0.13 0.69
1796 92.76 7.24 92.76 0.00 1.99 5.24 0.08 0. 00 2.63

452 100. 00 0. 00 100. 00 0. 00 0. 00 0. 00 0. 00 0. 00
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Table 2 Flow diversion ratios under different measures

Iy %

Q/(m* - s7") T AR it T [T} R
[ipT} IR (i3 b3z X 5
TR 47. 46 52.54 36. 18 11.28 27.58 24.96
Yk AR w 5° +0.26 -0.26 +0.01 +0.25 -0.04 -0.22
25600 BNk vt 5° -0.88 +0. 88 -1.87 +0.99 +0. 31 +0.57
(1% it ) 5 -5.01 +5.01 +6.27 -11.28 +3.80 +1.21
FIL -1.77 +1.77 +2.22 -3.99 +2.18 -0. 41
B KM AL B IR -0.97 +0.97 +0.13 -1.10 -0.31 +1.28
TR 48. 80 51.20 37.24 11.56 27.39 23.81
BF N AR 5° +0.37 -0.37 +0.07 +0.30 -0.13 -0.24
(520/2%);) BN P 0w 5° -1.10 +1.10 -1.36 +0.26 +0.18 +0.92
5% -4.86 +4. 86 +6.70 -11.56 +3.68 +1.18
BRI AL 3R -0. 89 +0. 89 +0.15 -1.04 -0.74 +1.63
T.RERT 53.77 46.23 44.58 9.19 25.90 20. 33
9910 F N A 5° +0. 83 -0. 83 +0.52 +0. 31 -0.13 -0.24
BNk vt 5° -0.41 +0.41 -1.42 +1.01 +0.01 +0.40
BRI 5R -1.88 +1.88 ~1.54 -0.34 -0.97 +2.85
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Fig.4 Flow diversion ratios of other bifurcations affected by one bifurcation
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Fig.5 Flow diversion ratios affected by western, middle and southern bifurcations
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Table 4 Change of flow diversion ratios at different water surface slopes

53 AL %
o e e ik
0=25600m%/s Q=9910m%/s (=4830m>/s Q=25600m>/s Q=9910m*/s (Q=4830m%/s Q=25600m>/s Q=9910m’/s (=4830m%/s
-1.0 0.59 2.39 6.11 -0.59 -2.39 -6.11 1.06 3.47 7.10
-0.5 0.81 2.82 4.57 -0.81 -2.82 -4.57 0.91 3.73 5.02
P 0.2 0.63 1.04 4.08 -0.63 -1.04 -4.08 0.48 1.20 3.52
Ell 0.2  -0.07 -0.12 -1.39 0.07 0.12 1.39 -0.21 -0.77 -2.82
0.5 -0.04 -1.21 5.00 0.04 1.21 5.00 -0.33 -1.77 -7.12
1.0 -0.26 -3.20 -8.47 0.26 3.20 8.47 -0.18 -5.45 -12.55
-1.0  -0.53 -1.24 -1.83 0.53 1.24 1.83 -0.51 -0.71 -1.85
-0.5 -0.43 -1.46 0.24 0.43 1.46 -0.24 -0.47 -1.31 0.83
iy -0.2  -0.18 -0.89 -0.03 0.18 0.89 0.03 0.10 -1.30 -0.63
EIT 0.2 0.15 0.57 2.13 -0.15 -0.57 -2.13 0.26 0.23 1.39
0.5 0.46 1.02 5.96 -0.46 -1.02 -5.96 0.23 0.19 4.45
1.0 1.37 3.4 8.93 -1.37 -3.4 -8.93 0.78 2.38 6.03
- 0.2 0.39 1.27 3.00 -0.39 -1.27 -3.00 0.12 0.63 1.63
%ﬁ 0.5 0.61 2.06 4.40 -0.61 -2.06 -4.40 0.17 1.17 2.96
1.0 1.19 4.12 10.09 -1.19 -4.12 -10.09 0.56 2.49 8.29
53U AR %
T A . ) .
EE /m bk 3 M 3
0=25600m%/s Q=9910m%/s (=4830m*/s Q=25600m>/s Q=9910m%/s (Q=4830m%/s Q=25600m>/s Q=9910m’/s (=4830m%/s
-1.0 -0.47 -1.07 -0.99 -0.30 -1.57 -3.07 -0.29 -0.82 -3.05
-0.5 -0.10 -0.91 -0.45 -0.41 -1.37 -2.03 -0.40 -1.46 -2.55
iy -0.2 0.15 -0.17 0.56 -0.33 -0.52 -1.21 -0.30 -0.52 -2.88
BT 0.2 0.14 0.65 1.43 0.16 0.17 1.85 -0.09 -0.05 -0.47
0.5 0.29 0.56 2.13 0.02 0.32 3.25 0.02 0.88 1.74
1.0 -0.08 2.25 4.08 0.14 1.46 5.56 0.13 1.74 2.90
-1.0 -0.02 -0.53 0.03 1.31 2.69 5.55 -0.78 -1.45 -3.74
-0.5 0.04 -0.15 -0.59 0.74 2.34 2.92 -0.30 -0.88 -3.17
i 0.2 -0.28 0.41 0.60 0.40 1.47 1.16 -0.22 -0.58 -1.14
EIT 0.2 -0.11 0.34 0.74 -0.64 -1.20 -2.81 0.49 0.63 0.67
0.5 0.23 0.82 1.50 -0.95 -0.90 -6.36 0.49 -0.12 0.39
1.0 0.58 1.01 2.90 -2.31 -7.50 -14.57 0.94 4.10 5.64
0.2 0.28 0.64 1.37 -0.22 -0.04 1.69 -0.17 -1.23 -4.69
E% 0.5 0.43 0.89 1.45 0.14 0.97 3.29 -0.75 -3.04 -7.70
1.0 0.62 1.63 1.81 0.65 3.12 6.04 ~1.84 ~7.24 -16. 14
T+ A = G R TR AL AR AR S ARXS TR T T K LA A8 38 I s/ 1) 43U LU B fEL

3 5
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