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Study on the effect of rigid vegetation on the pollutant transport

in open channels

HAO Wen -long ZHU Chang - jun CHANG Xiang — ping
( College of Urban Construction Hebei University of Engineering Hebei Handan 056038 China)

Abstract: In the study of the effects of vegetation on the pollutant transport PVC cylindrical rods are
simulated as rigid plants and Rhodamine is adopted as tracer substance. The experiments were con—
ducted on a rectangular flume. The result shows that the maximum of concentration of contaminants in
vertical direction moves to the bottom of the tank with the time goes on. Because of the plants the
flow structure change and the velocity in the plant layer decrease. So contaminants can be detained in
the areas of vegetation. Concentration gradient becomes smaller and smaller with the time goes on and
the distribution of concentration is uniform. Turbulent flow effect will be enhanced under the condi—
tions of vegetation increasing the vertical diffusion of pollutants decreasing the concentration of
downstream contaminants. So the downstream water pollution is under control.

Key words: vegetation; Rhodamine; pollutant

o Nepf

Nepf *
o Nepf !

22014 —06 — 12
: ( - £2012402013)
(1988 —)



39

. “« ”»
1

o Tanino  Nepf *™*
TP.COD,,
I
1
o 1
0.5m 0.5 mo
2 0
8 cmo
2
101.62 /m’
10 cm 0.001,

2 m

11
° 7 m
PVC
D=1cm h =
pvC
12 L/s
1.2 m

X, =60 em.,
2
MATLAB
C/Cmax
2
4

y/H



8101 45
2) 8101 ] 2004 22 (4): 66 — 69.
10 o
3) I
Ca* \Mgh \8042_ 2006 33 (3): 57 - 59.
. ()
’ J . 1998 26
° (3):47 - 50.
4) Bayes ’
> ° Maltab J. 2007 32 (8): 842 - 847.
.MATLAB (6. M .
o 2002.
N N . Matlab M .
. . 2001.
. Matlab M .
2000.

39 )

NEPF H M SULLIVAN J A ZAVISTOSKIV R A. A
model for diffusion within emergent vegetation J . Lim—
nol Oceanogr 1997 42(8) : 1735 —1745.

NEPF H M MUGNIER C G ZAVISTOSKI R A. The
effects of vegetation on longitudinal dispersion J . Estu—
arine Coastal and Shelf Science 1997 44:675 - 684.
TANINO Y NEPF H M. Lateral dispersion in random
cylinder arrays at high reynolds number J . Journal of
Fluid Mechanics 2008 600:339 —371.

TANINO Y NEPF H M. Laboratory investigation of later—
al dispersion within dense arrays of randomly distributed
cylinders at transitional reynolds number J . Physics of

Fluids. 2009 21(4) : doi: 10. 1063/1061.3119862.

J . : 2014
31(2) 159 - 63.



