%21 %
2023

e
g

gﬂﬁﬁ IKA 5 R R4k Vol. 21 No.6

Journal of Water Resources and Architectural Engineering Dec. ,2023

DOI;10.3969/j. issn. 1672 —1144.2023.06. 026

& T #&F Boltzmann BY45 K X1 /T iE B i 37
75 R 1 0T B 72 M Y 32

FEE LHEN  REE -

(1. o s S P A D 83 PP B A A 7 ML BOM 311122,
2. WA KR K LRI AR 2 7)1 2R3 430070
3. DI e AL AR A R 3245  JIT el 620010,

4. TEALAARRIEE Ko KL SRR TR BT Bk 712100)

W OE: N TSR X E K RE T KO G YW s BE ) BRI BIL T RS T Boltzmann £ {E
EAUTT 5 F A A BELASA PR L D RIS =R, SR T D2Q16 223 1 T 7R TRUAGE DL 5 A 4 X 1] il 73
A B TIE P, BRI AR BRI 5 BT D2Q5 XY B LA 2 9 15 R ik A A, SRR
BRI LA S BV I8 B RE R o 285 RERW] - T3 D\ T TR AR 4 DX I A i ok O D s DX T 4% Wi 2
L5 R B S PR IR DG , A DR AT o DX 3 328 A T i P2 DRI A9 X, A X o DX T 2 R 70
A, FLak 5 DX 5 R B — AT G, 19 S 0 e 1) S Dk 525 5 X T B B 0 S TR AT DG A
BERERS W T e iz R B , HLREA S0m DI E T Ui 15 S MO MR E o W58 AT 3l N AR 2 50
BT TE A LA B AE B AR R RS

RSRIA) s BB KT 5 XY BB RS 5 4% 5 Boltzmann ; 35 W) fiiz

hESES: TVI4 XERFRIRAG: A NEHFS: 1672—1144(2023)06—0181—09

Effects of Vegetation on the Flow Field and Pollutant Transport
of River Channel Based on Lattice Boltzmann

HUANG Defa', YANG Jiagang’, OUYANG Jingyi’ ,GAO Xuan®
(1. PowerChina Huadong Engineering Co. ,Ltd. , Hangzhou, Zhejiang 311122, China;
2. Hubei Water Conservancy and Hydropower Planning Survey and Design Institute Co. ,Ltd. , Wuhan, Hubei 430070, China;
3. People's Government Office of Dongpo District, Meishan, Sichuan 620010, China;
4. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: Analyzing the impacts of vegetation distribution on the water transport capacity of rivers and the transport ca-
pacity of solutes such as pollutants is of great significance for reducing pollutants in downstream rivers and protecting
the ecological environment of rivers. Based on the lattice Boltzmann numerical simulation method, the obstruction
effect of vegetation is generalized as vegetation roughness, and the D2Q16 multi-velocity shallow water model is used to
simulate and calculate the flow field in the river channel with spaced vegetation zones. The calculated flow field infor-
mation is then combined with the D2Q5 convection-diffusion The pollutant concentration field obtained by the model is
coupled to study the influence of vegetation on the flow field and pollutant transport. The results are as follows. The
flow velocity decrease in the vegetation area of the river longitudinal section and the flow velocity increase in the transi-
tion area and central area are linearly positively correlated with the vegetation density. The flow velocity in the central
area of the cross section is much greater than the transition area and vegetation area. The flow velocity in the vegetation

area and the central area are linearly distributed. Moreover, the flow velocity in the transition zone has a quadratic
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power correlation with the vegetation density, and the attenuation amplitude of the pollutant concentration has a positive

correlation with the distance between vegetation zones. Vegetation can change the trajectory of pollutant transport and

can effectively reduce the concentration of pollutants downstream of the river. This study can provide a reference for the

appropriate density and spacing of artificially arranged vegetation in river channels in the construction of urban artificial

ecological landscapes.

Keywords: numerical simulation; shallow water equation; convection-diffusion model; lattice Boltzmann; pol-

lutant transport
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