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Experimental Study on Vertical Distribution of Flow Velocity in
Vegetated Channel
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Abstract: In the experimental study on vertical distribution of flow velocity in double layer vegetated
channel, PVC cylindrical rods are simulated as a rigid vegetation. Three—dimensional ultrasonic Doppler
speedometer ADV is used to measure velocities in different locations of the rectangular flume. The results
show that: (1) the velocity profile behind tall rods exists four inflection points that divide the velocity profile
curve into five parts. And the flow characteristics of each part are not identical. (2) the velocity profile behind
short rods existes three inflection points that divide the velocity profile curve into four parts. The shapes
of velocity profile between the height of tall rods and short rods are different and other parts are generally
similar.(3) the velocities under the height of short rods are different, but velocity profile at all locations above
the tall rods can appear to converge onto a single logarithmic profile with a slip velocity, which is consistent
with the velocity distribution near the water surface of the non—vegetated layer.
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Fig.1 Experimental re—circulating open—channel rectangle flume
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Fig. 2 Sketch map of cylindrical rods
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Tab.1 Parameters of the hydraulic characteristics and plant characteristics
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Fig.3 Velocity profiles of double layer vegetation

downstream
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Fig.4 Velocity profiles of cylindrical bar downstream
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Fig.5 Typical velocity profiles of vegetation area

DR 2 T BT A (a) BIEATARTE], A
e PR FVRL R 1 I 2 LU AR AR BB A KR IAIET S
ik (b) AILUEH, #HEAETE 3 DAL, s
RAKTT 532 4 A DI, I KRB SRR 493 s R AR T
MUAL A Z B O RS PR Z X, R
AT — AR AP B, AB BUUHEEEE
B IEEA DR A, XA 5 2k (a) EARIR.
7EF 5 o BD BL, gk (b) B iz (a) B9 C AT,
TRLHL R o HE A3 0 — B e R T, X2 e
T, (a) Pl EBREEEY, WA — MR
B, T (b)) AP R X g DX 2 2 22 AT L Z2 A
i, AR, D AR, RS
JE RGBS E A RERIE I, XA (a) D
S R AT AR LAY, KR A A5 TR
WK K ThT B A A1 R L

3 #it

PR R S BRI T 0 A I 0 S TSRy, SRR
Z I (AL I3 A1 2 2 R DUy, #5380 R U
FREARR . BAR A, R AR 2 )5 i) DR AR A7
TE—DRVEXUZ, B L, BE&ERT &, i
AR AR IR o 75 T 21 o A28 TS X 1 g
JEVEEN, P B A AR, bR 2 s B A1
RHERAFAE— P, B R BE s, SR SEAL /D,
TEIR B — M R/IMERUR, REBTTIRAS R, T2
Ja B A BRECAAFAE D, B S LR TR, IR
AR TR LA L, T AU A 2 AR
UL R e B AR AR E AR I, iR L
IR 7KL DL AL AT A 5 T RELA) 7K U K T RS ) 15 2

Sk

[1INEPF H M.Drag,Turbulence,and diffusion in flow through
emergent vegetation|]J].Water Resources Research, 1999,
35(2): 479-489.

[2]GARCIA M H, Lopez I, Dunn C, et al.Flow, turbulence,
and resistance in a flume with simulated vegetation|J].Water
Science and Application, 2004 (8) : 11-27.

[3]TANINO Y, NEPF H M.Laboratory investigation of mean
drag in a random array of rigid, emergent cylinders|J].J.
Hydraul. Eng., 2008, 134(1): 34-41.

(418 3C e, ROCHm, ARKEE, &SR IE Y K i
o A IR S ()], KRB IERL, 2015, 33(2):
85-88.

[SIKEDA S, KANAZAWA M.Three—dimensional organized
vortices above flexible water plants[J].J. Hydraul. Eng.,
1996, 122(11): 634-640.

[6]NEPF H M, VIVONI E R.Flow structure in depth-limited,
vegetated flow[J].J. Geophys. Res., 2000, 105(C12):
547-557.

[7ITKEDA S, YAMADA T, TODA Y.Numerical study on
turbulent flow and honami in and above flexible plant
canopy[J].Int. J. Heat Fluid Flow, 2001, 22(3): 252-258.

[8INEARY V S.Numerical solution of fully developed flow with
vegetative resistance[J].J. Eng. Mech., 2003, 129(5):
558-563.

(91 M SCTHE, ARACAE, Wyl ¥ . I8 W R A 400 K B O 1) 3
PRI M ESE (J]. b TR 2R B ARBHE,
2014, 31(3): 64-67.

[10]LIU D, DIPLAS P, HODGES C C, et al.Hydrodynamics
of flow through double layer rigid vegetation[]J].
Geomorphology, 2010, 116(3): 286-296.

(1] 5, BRSCHE . WP B2 R B SR K O 38 e
WEFE 0. PUNR 4 TR, 2014, 46(1):
61-67.

(SHfL9iE FRAE)



