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Reconstruction of biological habitat and ecological flow estimation in curving cut-off river channel // NAN Junhu',
LIU Yi’an', CHEN Yao', ZHANG Shufeng’ ( 1. College of Energy and Power Engineering, Lanzhou University of
Technology, Lanzhou 730050, China; 2. Sichuan Academy of Safety Science and Technology, Chengdu 610041, China)
Abstract: To explore the effect of gravel group arrangement on the reconstruction of biological habitats and estimate the
ecological flow in the reconstructed reaches, selecting Jinshaxi River in Jiangxi Province as the study area, silver carp as
the study object, the optimal gravel group arrangement pattern was examined based on methods of orthogonal test design and
numerical simulation, and the river ecological flow is estimated based on biological habitat method. The results indicated
that flow has the most influences on the weighted usable area (WAU) of the habitat, followed by side length of the gravel
accumulation body, while distance between the accumulation bodies has the least influences. The optimal gravel group
arrangement type should have 20 m side length of single gravel and 9 m spacing between adjacent gravels. The WAU in the
curving cut-off river channel is decreased by approximately 30% compared to that in the original river channel under bank-
full discharge condition. The arrangement of optimal gravel group improves WAU by 20% compared to that in the original
channel, and significantly improve the biological habitat in the curving cut-off river, with little influence on the flood
discharge capacity. The basic ecological flow and the target ecological flow of the original river were 50m’/s and 718 m’/s,
respectively. After the reconstruction in curving cut-off river channel, the basic ecological flow and optimal ecological flow
are 218 m*/s and 618 m’/s, respectively.
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curve for silver carp
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Table 1 Comparison between measured and

simulated water depth

BES P AE/m BEU{E/ m PR72/m
1+250 2.45 2.31 -0.14
1+610 4.45 4.37 -0.08
1 +909 4.78 4.76 -0.02
2+158 6.03 6.05 0.02
2+522 6.18 6.06 -0.12
3+111 5.16 4.96 -0.20
3+347 5.41 5.32 -0.09
3 +502 6.94 6.91 -0.03
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Table 2 Factors and levels of orthogonal test

K A/m B/m C/(m®-s71)
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Table 3  Silver carp habitat simulation results before

and after cutting

A Ap/m Awu/mz Apy/ %
JETE 532883 63394 11.90
A iE 485449 44237 9.11
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Table 4 Orthogonal test scheme and results
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3.2.1 HmEHH
22 3 A 2 X I S EE A m] AR A T 0 A A
AOSCHEAD R, 22 R FRAEGUIG e PN 30 45 R A9 52
WA FEE , R SR, 3 IR L F) 5 ) DR 38 68 445 2R A9 52 )
B o B A B A % D i X 5 R A S 1 ) Ay R 22
IIMTERINZE S iR .
RS WHEFSMHARESTER

Table 5 Range analysis on A, of silver carp habitats

WREE k% k% /% R% K
A 12.02 10.61 10. 81 1.41 1
B 11.28 10.72 11.45 0.73 3
C 14.19 11.70 7.55 6.64 1
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Table 6 Variance analysis of gravel group characteristics

and flow over A, of silver carp habitats

TrZERIR mZEVIrm AWM e FiE PfH
A 3.514 2 1.757 3.140  0.242

B 0.867 2 0.433 0.775 0.563
C 67.391 2 33.695 60.223 0.016
R 1.119 2 0.560
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Fig.4 Silver carp habitat distribution in river channels
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Table 7 Numerical simulation results with different flows

. Ayy/m? Apy/ %
Y;IKLE{I Y ‘ﬁ‘ AIBI AIBS K ‘ﬁ AIBI AIB3
(m’ +s70)  JRIATE S B R A S, S
1418 95885 73116 70217 17.99 15.06 14.46
718 63394 70119 76123 11.90 14.44 15.68
618 59587 70481 76621 11.18 14.52 15.78
518 55563 69469 70954 10.43  14.31  14.62
418 50392 71679 64851  9.46 14.77 13.36
318 47377 50121 55066  8.89 10.32 11.34
218 46442 42447 44791  8.72  8.74  9.23
118 44706 37132 38858  8.39  7.65  8.00
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Table 8 Average water surface elevation in typical

section of curving cut-off river channel

KT 5 A/ m
W T : —
AR BT E TCHRAT FE T3
1—1 91.37 91.13
2—2 91.09 91.05
3—3 90.98 90.96
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Fig.5 Water surface elevations of curving cut-off

river channel before and after arranging gravel groups
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Fig.6 Relationship between flow and percentage

of suitable habitat area
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