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Table 1 Comprehensive roughness test group

B0 WA WRALSY)  Kfem  WECFIRE(MsY) K142 Rim HHRe  FBSTHEE Fr

1 5.308 8.14 0.217 0.053 742.984 0.091

TAE T 2 8.384 10.05 0.278 0.060 949.415 0.130

3 10.265 11.08 0.309 0.064 1056.584 0.152

4 5.308 8.21 0.215 0.053 736.777 0.089

T 2 cm 5 8.384 10.21 0.273 0.061 934.667 0.125

6 10.265 11.18 0.306 0.064 1047.134 0.149

7 5.308 8.78 0.201 0.055 688.770 0.075

FHUAVRE  H&5cm 8 8.384 10.59 0.263 0.062 901.246 0.114
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HE 9cem 1 8.384 11.52 0.242 0.065 828.163 0.092
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Table 2 Comparison between measured and calculated

values of monitoring points in scheme 1

M LES!
e s . MR R
(cm's™) (cm's™)
1 102°51'06"N  24°37'11"E 2.79 2.76
2 102°5528"N  24°3727"E 2.95 2.90
3 102°57'04"N  24°35728"E 2.83 281
4 102°55'11"N 24°3101"E 2.60 2.66
5 102°54'19"N 24°29'33"E 2n 2.75
6 102°51'50"N 24°22'03"E 3.08 3.45
7 102°5048"N  24°21'49"E 3.15 311
8 102°51'52"N 24°28'01"E 2.68 2n
9 102°51'57"N. 24°30'06"E 2.87 2.80
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Table 3 Calculated flow velocity in different area of Lake Fuxian
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2.62 2.69 2.67 1.31 51.30
P SR T
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Simulating the Impact of Wetland Construction on Flow Velocity in the Lake
Fuxian with the Comprehensive Roughness Considered

CHENG Haoliang*?, YANG Jurui?
(1. School of Civil Engineering, Southwest Forestry University, Kunming 650224, China;
2. Faculty of Civil Engineering and Mechanics, Kunming University of Science and Technology, Kunming 650000, China)

Abstract: [Objective] The influence of wetland construction considering the comprehensive roughness on flow
velocity field of Lake Fuxian was studied to provide the premise for water quality simulation. [Method] The study
was based on numerical simulation by taking the Lake Fuxian as an example. In the ecological water channels, the
retarding effect of three types of plants with different heights on water flow was simulated under different flow rates.
We considered the comprehensive roughness and calculated the relationship between the comprehensive roughness
and plant height, from which we established a two-dimensional hydrodynamic model with the comprehensive
roughness of the wetland considered to simulate the flow velocity in the lake. The modelling compared three
schemes: existing waterbody, expanded waterbody by removing the breakwater, and whole waterbody after
construction of the wetland. The effects of the wetland plants and the expanded waterbody on the flow velocity fields
were analysed. [ Result] Expanding the waterbody changed the boundary conditions of the local water, increasing the
magnitude of flow velocity in the local water while having little impact on water velocity in other areas. In the north
shore, the averaged flow velocity was increased by 52.65%, while in the original region, the averaged flow velocity
was increased only by 2.10%. The wetland impacts flow field mainly in the wetland area, with the average flow
velocity in the south shore decreasing by 68.20%, compared with the expanded waterbody. In the original region, the
averaged flow velocity was decreased only by 4.11%. [Conclusion] The constructed lakeside wetland has little impact
on original water flow velocity field in the Lake Fuxian even with the comprehensive roughness considered. The
method and results presented in this paper can help to design artificial wetlands.

Key words: Lake Fuxian; wetland; comprehensive roughness; hydrodynamic model; flow velocity field
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