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Tab.1 Experimental conditions

FEHIKG om LUpERI A (m® s7) TR T ERE (m -s7")
0.013 0.10
10 0.026 0.20
0.039 0.30
0.022 0.10
15 0.044 0.20
0. 066 0.30
0.032 0.10
20 0.064 0.20
0.096 0.30
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F2 KEESHE
Tab.2 The values of backwater

] ./ KA ANl KA ZE S B/ em
em 0=0.013 (=0.026 (=0.039 (=0.022 (=0.044 (=0.066 (=0.032 (=0.064 (=0.096
1# 0.17 0.54 1.07 0.10 0.36 0.79 0.06 0.31 0.68
2# 0.15 0.53 0.98 0.10 0.34 0.71 0.05 0.25 0.63
16 3# 0.14 0.45 0.84 0.09 0.29 0.56 0.07 0.22 0.50
4# 0.09 0.33 0.74 0.07 0.21 0.42 0.05 0.15 0.38
S5# 0.06 0.14 0.44 0.04 0.10 0.23 0.03 0.09 0.21
6# 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 0.35 1.14 2.14 0.20 0.78 1.73 0.13 0.63 1.40
2# 0.29 1.04 1.94 0.17 0.69 1.51 0.09 0.49 1.23
3# 0.22 0.86 1.67 0.15 0.56 1.23 0.10 0.44 1.00
10 4# 0.14 0.59 1.34 0.08 0.39 0.89 0.05 0.31 0.74
S# 0.10 0.34 0.77 0.04 0.22 0.52 0.02 0.16 0.45
6# 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1# 0.41 1.41 2.56 0.23 0.98 2.03 0.19 0.73 1.73
2# 0.35 1.27 2.36 0.20 0.88 1.82 0.18 0.64 1.52
3# 0.29 1.04 2.04 0.18 0.74 1.54 0.17 0.54 1.25
8 4# 0.18 0.77 1.67 0.11 0.56 1.16 0.10 0.38 0.95
S5# 0.10 0.45 1.03 0.08 0.32 0.68 0.07 0.20 0.56
6# 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1# 0.71 2.06 3.47 0.35 1.33 2.72 0.22 1.09 2.13
2# 0.63 1.87 3.24 0.30 1.20 2.44 0.18 0.94 1.90
5 3# 0.54 1.57 2.83 0.25 0.98 2.02 0.18 0.77 1.54
4# 0.39 1.17 2.41 0.15 0.74 1.58 0.12 0.58 1.16
S5# 0.25 0.69 1.54 0.08 0.39 0.90 0.04 0.33 0.65
6# 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Fig.2 Variation in gradient ratio with plant spacing
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Fig.3 Variation in gradient ratio with discharge and water depth
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Tab.3 Manning roughness coefficients of the flume

T/ TEHE I AR n
(m?® -s7") n [BI#E 16 cm [A]#E 10 cm [B]#E 8 cm [EHE 5 cm

0.013 0.011 0.021 0.028 0.030 0.039
0.026 0.011 0.020 0.028 0.031 0.038
0.039 0.011 0.020 0.028 0.031 0.038
0.022 0.010 0.020 0.026 0.027 0.033
0.044 0.012 0.020 0.027 0.030 0.035
0.066 0.011 0.020 0.028 0.031 0.036
0.032 0.011 0.018 0.024 0.029 0.031
0.064 0.011 0.021 0.027 0.029 0.035
0.096 0.011 0.021 0.028 0.031 0.035
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Fig.4 Variation in Manning coefficients with plant spacing and discharge
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Variation characteristics of water level and roughness of
an open channel with submerged vegetation

JI Chang-hui, HONG Da-lin, DING Rui, SHEN Xia
(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute, Nanjing 210029, China)

Abstract; Variation characteristics of water level and Manning roughness coefficients of an open channel with
submerged vegetation are studied with flume experiments under different plant spacing and different flow conditions.
An empirical formula for the Manning roughness coefficient of the open channel with submerged vegetation is
obtained. The results show that the backwater and surface slope of the open channel increase with the decrease of
plant spacing under the conditions of the same discharge and water depth. Influence of the submerged vegetation on
the water level and surface slope is relatively larger when plant leaves touch or cross each other. Under the
conditions of the same water depth and plant spacing, surface slope presents linear increases with the increase of
flow. The influence of flow velocity on roughness of the open channel with the submerged vegetation is little under

the same water depth.

Key words: open channel; submerged vegetation; water level ; surface slope; Manning roughness coefficient
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