Vol.30 No.8
Aug. 2013

0 gy

304 %8 M x T & % Kk kK #
013 48 K Journal of Yangtze River Scientific Research Institute

DOI:10.3969/j. issn. 1001 —5485.2013. 08. 023 2013,30(08) ;108 - 112,116

IR AR K I T 1 2 U7 R 5 Mo R 9 0k e

# &, EHER
(RITRRE B KT BPE0T, BRI 430010)

E TR AR IRE S S EBDK JRVE L KK A 25 45 Rl R SE 25 1, /K AR AR /K S0 RS 8 P28 7 22 ) A AR L
PAPIRE PRY/ QU NGRS 78: N DI RS Rl PP O R IW 2 i K7/ DO T N DR AL I 0 B a7 DR AL I e X R 7D )
JREVE AR A RLIR 3 AT, 734 1 /K AR AR K B G U8 1 A 1 R i L 7 T 9F S e o 2k — AP
FERI A, BLAG DR T N TR AR BK R E DTSR , 1 KSR K AR A ) A TR S R 5 0K

U V8T 2 18] 14 5 i RN BT 14 i R AT J 5 () M bl s 7K SC 2 P52 i A9 7K A AL A K BB A S5 7K
T JETE PR S TF Z A1 H E BEEIRAT TS R s @ Fh R IR K AW RESS AL MR 5 /KL IS Y8 P800 2 ] ) 1

MBS A et o
X OB W KAREY K RV FEETE s M LR R
HESES: P343.1 SRR SRS A

0

¥}

1 HRE=

SR B R AL S A G E DK R TR LA oK A Al
PR A R EREE 261 o TR PRI K AR A A K Y S
QR RS BT T, A Tk ar DO, iR
AT IR 32 B N2 B R IR, 7K AR 8 75 T S 1
FHEHE A — BB I EE R, H i 52 2IRE SO
i, RSN S YL IIHBR S , T5 G ey al BEFEAR K
18] o _E DK K B A2 . K AEREB S
19 BRI F AT LB AR AR It . K AR R A Dok
WAES ARG BRI P A ¥, Hodad A 5 194
FARB AT LA WSO e Hh i &L B AR B TR B,
LR K AR AR A T LA AN RIS B Y 4
JiE R SR g S SE A HLTS e . D5 — T T, K2R A
Wi it $E NS 18] A= 25 AL AW A D PE AR A B PR
FEY) TR JE AT KR 1 kT B G K R OG R
R AR, IR U 2R B R 0L T B I i
R B2 P AR SR T AR R BBk,
JEIKURA: ) 2 REE AL RF 1 L

IR, KA BB TR KA A BN 28 XE LA
R RRSCHG B RS E BRI Sl v o SN K AR A
PP R AR BB, Wk AL
T AR G BERIE W | B Wk 5 5 A2 36

pl

5 BHER:2013 - 05 -03; f&[E HEF:2013 -06 - 04

NEHS 1001 -5485(2013)08 - 0108 - 05

55, WE FRER R BE A s AL AE RGO, 7
TR BE R o AR 28 R 70 K AL 3R B L UK AR )
{9 A RS2 BRI K Ao 2 B Y 3k 1 . 2
Ko — T RS E AT BOK AL 58, i H.
SRR FRER M SR T3 BUPR WA P 0 R R L B
LAFAFIOURIY) IR , KA S — A 75— 5
UKL AR IR 22 L R X DU 2 1A
BT, A BB 35 22 DT RN 2 5 EOK AR A 9 L
T2, PRI, 2 Y 8 708 T2 = RS BR AR 0 LA A L
B, AR TR AR AR A o DURR i pe AT 26 AT
KA R AR HE BT T 1

A BEIE A B, 7K AR R X A C A ) XA
B ) 3 AR O S BE AR | [ £ T vb Y
UlRERE Sy, B T BES T R S
W IR 2 50 We 8 T 1T I R AR i ) kR Y AR
o FRAER KU AR T 22 8] AR EL AT PR A R
KA AR FR I 0 B B 5 T A A, K AR AR K
T JR I Z 18]S 2 B 1 AH S I T 9 Sk T 5 K]
Bl 158 AR A A 357 25 222 B A
o KB AU ST 2 E TR R0 K
AT P T BOAL A K RS B B R 45
WEFEXT SR 2 R TRIE AN PR Y, 5 e PRt )
Rtk 22 BIHK, [R] S 2% 58 T8 -FFo 7 LA A AR DG F
FAL TR B BLo PRETRL 2 GBI M TR

EEWE : E5 A AR AL GBI H (11202037 ) ;- " B 5B SR PR (2012BAKI0BO4 ) ; i e 4% 28 2 VERHIT BE BT S A R

%5 ( CKSF2012026SL) 3 K FIA7 AL &35 (201101005 )

EEET - H(1982 ) I ZBGEESA, TR, TR NG5 A 0K 124058, (A5 ) 027 - 82829761 (1 T-54H) huigeky @ gmail.

com,



%8 4 o’

AEY AREKRHEZH AR LR 109

PP R 15 B RS AR, oo /K AR A
P ASCTS e Sl K B R BE T, B9 T BEZ R
BFANRAE T K28 N ERBE AL 2 07, ik /D 52 K 5l
VRN % i R AR S U 52 AR
HAEY B B B A SRR ST, Sk HE Y AR WY
SRR KA ZE TR ) 2 IR U8 8 PR R M R 2 T
FUHREDT SR

ARICEES TR 3 AT bk 5 s : Ok A
WS K S 5 7KL x K A AR T SR 5 Q7K A=
RPN SRV FE TR R . A T /KR ALY KR
L2 E PR 5 R R AL 5 T8 (4 BIF 5 e B 22
it — B A

2 JKAEAEYIXT K AT B N

A _Etth2s 80—90 AU R, DA = E M EN
PR L 0 A L 5 T B A T KA A
FITOKA "~ 50 T (K FRRE , 32 SRR LR
TRIKAE AR AT LA RRARR U3 | A AR O ) B i
BB IO, BAT T B

MIT ) Nepf W5 /N2 LA WI PR [B A w8 22 4 44K
VIR A AR, AT T — RSB E , A AN ) ok
S HES J7 2R KR A R FECREE T R 1) ik
PRFPE OKAER R I T RK AT AR
FTE K A TR TR N K R A5 B B TR R RE R
HENS IR AR BN SR 5 2R KR S 16 RE
HCREE ™ S A 22 T, SUBR ST B R R R R K
TR EA SCAIF T AT o

FELPIE WA T, 70 UL 2 1] I3 0 A AN P58 4 Al A
MR AR . S0 IFTE B R AR AR AR IR R 7
S i 0 A A 43 2 20 B A 9 A
MARAE = A AR )2 5 75 A BE TR 7K A R 52 i
K [ LA R oy Ay 3 2 ST e
JZ BT DS A S 28 1 B2 DX S 3l g, LR
PRI 23 IO H R A GE— o ARSI R IR K A Al
SN 7R (7 L 1 70 A1 R 22 S A R AR
— AR ) R 0 7 I ARME AT A

MARAS_E 33, AR 9 %t K P e U0 15 e 9 32
), PR K PR SRS A IS U AR I 1 8
B JIRK IR SR . Rl e R IR A Y
—ANEESM SIEYERAMLL, SRR
S S A BRI o Tkeda ™ 45 5 3K Bl 4 BE 1Y
B A BUAE R T, Nepf 7! 4545 35 5 38 B2 119
e KA T A TR S5 A AR X IR S 7 o R4L
AT TN ) A 2 R A XU 2 (1

R, WIESEAN SR 2 W RUHR S X 1 X 25 2l 5 B 73
SN AR, HAS R SR R i R B A ]
PRI E G BT i 2 IR A R R

F B, s R BR T i  2 R W2 B
AR g N TR , ST RCE R
AEAK IR P B S AR BAS— s fE JR AAE A
RIS B S W AR ) XK 5 1
AL AR T fRT A N RO Y, AN TR B 1 K
SRR L R SRR S AR R
SN N AASFRE NS AR AR R G FEARD

3 IKmATIKAEE YR

AEXT F KA A W 52 0 T 17K 3l R 2K X
TKAAEY) R I R B o KR KA AR 1)
VEREHE EHAE R (R 0 ) B3R 45 ) Fnlal 246 H
(USRS IR o3 A R e TR R R 55 ) ©
TRAAEY) 52 K AR G IR 23 B ik ok 5w 7K 8 g
KR Ve PR TR R T U A= 0 & A 2 o

TR ARG P EVER T 1) R A BE 2 2 Bl e R
FE T INAE AT P 25 0 b oK 3 N ) R BE Y 35 2 52 i [
Ko T ANTHELAY R IR0 L8, Y5
T R[] £ BEAE 40° ~ T, A5 97 52 K i s 1K 25
B N1 K AT LR T CO, I 5 it
2 AR TR R, 7 — 5, K AEFE Y
AT A It B 25 32 B K I ) 82 W, Madsen
137 it e R M 0. 01 m/s A F)0. 086 m/s
B, 8 PR AAE Y i G/ TR 55 , K IR Y 22
N7 (EESh s bl ) AT REX YE S AEH BEA — g A H
RE 5 7RG AT A8 Aok 52 Wi Y AR S P s 48 4 A T (1]
B K A A A o BORLIRS o AR 9] PR 7K I 58 B
BR, — sk AU AE SR L AR AT RE & PR 7K A4
PRI L AR BRI AR B, K AR R R
MEFLAR . — N e AR K R0, K I B
0.9 m/s& PEOKA AR YY) AR R & B nY 2
FHEAY L T, KR 2 25 0 R i K e
A B R R R A B R XS 7K A AR ) 1 A BT ) )
MERFRARZR . B, kKD A K EH
ZET Z AT KAR W BB HE IR K AE MW B &k, KA
TEK A AE ) A A B 205 2 5 k7K DUIAR AT BB R I
WK AR

4 IKEEYNEREBREZFNZMW

JRVE B TR AT AR A R R IR 977
FE , 2K PO N R 8L ) FE AR TR U8 5 A R EE 45



110 IR B B AR

2013 £

B bt 4 A, DA BIFTE 3 0 oK A M 4%
7T BRI SR SR e AT TR

5 IEAB Y AR HE, 7K A AR A X K RIS R B R DT
WA e T KR DR TR 90 R ), 2 B [
(930 3 45 . Horppila™ 38 i B 37 Wi % BH: 18
83 g Wi FEL 9 P, LA AR X PN U8 T AR VR S
BN 793 g/ m (T8, ST A X S R e %)
JVE I R ATk 1 701 g/m > (F5) , H#) XK
A3 LS I [ 4 vk ) A T 3 Bl /K A, Hou-
wing 2518 ST 3 A7 Wi K R JR) TR K F-
JR BRI SRR VA, JR) B R U S R M B
— M L A BRI & B, R R 26 g
YLK IR U8 P8 V7 BB 1 45 A AR I) , AT REAETE
— AR, Y AR X — BRI, WA
WA S U8 B TR (Y BE 1 e B W B AR T . el kAT
L, K A AR X SR B0 G U F i R AR R AR &
PR LA S0 R, K AR AR 4 T LA 38, 75 AT )
WS WA RS R B 2 AR 24 ] B 2K
ASAE RV R I, AL BEL T o S AR A SRS U it
A PSS TEA W X AR X DR384 1 3 — i B
LRI R & SR R T TR A A
e VR i e PR

ULAE B4y 2 % L T8 BRI T B K AR
SN VRV AL ITUR S T K AR X B
AR 2 R AE 10 R AR S B TR R O 5
WAk AT TR RIS . BRI R B, —
T 00T 7K AR AR DX AT LA S 8 v B AR, K A
FILE /KR 249 B A0 T JEG D8 T 0% , I R il IS I8
NH, — N 2585 32 £h iR, 1024 35 v B8 31— < 0
(LR, 7K A AR ) A7 2 T 100 ) T JF 908 B P 3 I
NH, - N 285 52 50 09 B ™ 7> 5 SR 1T A B 5 45
H R T oK A AR X K RS R B, T B
O S BA RS TR TR AR Y L AR Rk ik
PRSI B B XA [T 25 R P R R K A A )
PO UL B = SRS s Wich 41011 Rk o 7

5 & &

ERT, TOKA P T K R T 78 R
FE AU R R R e AL ) I L A
— e HEJE SRR AR A KR ARG 8 = AR TE] FORE &
VERIRUARBT TS KRR T2 RS R EERL 255
B, REHEH 2 2% , AH SR T i AL TR R BB, 2R
HAEZS SRR ) 2 BRI — S BIF 5 R R
BT [ N SMIF T L R I S0 A, 4 Ja i 2t — 22 O SR AF

FN BT : D255 iz FI W K5 | ER
SiAl A SR A MR R T 45 2 R i 58 - BOS A A
RIUTIRK ARG (1K 3h 1R PR A T /e AT
T, PETHITFE R S BRI FA (B QAL T AR A= 25
PR K SEE TN K SRR A A 25 R S R K
52 1B B RS K SRR R e PR PR R 2 1]
R U 9 5 T BE 50 5 DR AR LA i 7K SC
PERZI B 7K A A A A R ST AL S I R VIR
VEFFR TR 18] B A SR 5 52 LA s D32 A8 T
Ji& Z2 R RUK A AR 2 LA D v AR e 5 K
TS RS Pk v P 22 8] R 1 DL B 2 BT
FE, B BA RIS BR FE

S 3k :

[1] VAN DONK E, VAN DE BUND W J. Impact of Sub-
merged Macrophytes Including Charophytes on Phyto- and
Zooplankton Communities: Allelopathy Versus Other
Mechanisms[ J |]. Aquatic Botany, 2002, 72(3/4) ;261 -
274.

[2] THOMAS G. Nutrient Removal Processes in Freshwater
Submersed Macrophyte Systems[ J]. Ecological Engineer-
ing, 1993, 2(1): 1 -30.

(3] ZAsik, M, PRI, 55 WA & IR R AL
SR BICT]. B, 2006, 51(16) -
1857 - 1866. ( QIN Bo-qgiang, YANG Liu-yan, CHEN Fei-
zhou, et al. Mechanisms and Control Technique of Lake
Eutrophication and Application [ J]. Chinese Science Bul-
letin, 2006, 51(16) : 1857 —1866. (in Chinese) )

[4] BARKO J W, ADAMS M S, CLESCERI N S. Environ-
mental Factors and Their Consideration in the Management
of Submersed Aquatic Vegetation: A Review[J]. Journal
of Aquatic Plant Management, 1986, 24 1 -10.

[5] MADSEN J D, CHAMBERS P A, JAMES W F, et al. The
Interaction between Water Movement, Sediment Dynamics
and Submersed Macrophytes [ J ]. Hydrobiologia, 2001,
444(1/3) . 71 - 84.

[6] BOUMA T, VANDUREN L, TEMMERMAN S, et al
Spatial Flow and Sedimentation Patterns within Patches of
Epibenthic Structures: Combining Field, Flume and Mod-
elling Experiments [ J ]. Continental Shelf Research,
2007, 27(8) . 1020 —1045.

[7] NEPF H M, VIVONI E R. Flow Structure in Depth-Limit-
ed, Vegetated Flow[ J]. Journal of Geophysical Research,
2000, 105(C12) ; 28547 —28557.

[8] LEONARD L A, REED D J. Hydrodynamics and Sediment
Transport through Tidal Marsh Canopies [ J]. Journal of
Coastal Research, 2002, 36. 459 —469.

[9] MORRIS E P, PERALTA G, BRUN F G, et al. Interac-
tion between Hydrodynamics and Seagrass Canopy Struc-
ture: Spatially Explicit Effects on Ammonium Uptake
Rates[ J]. Limnology and Oceanography, 2008, 53(4):
1531 - 1539.

[10] PERALTA G L, VAN DUREN A, MORRIS E P, et al

Consequences of Shoot Density and Stiffness for Ecosystem



%8 H OB E KREMY AKRRERERFZBEGDHAET KR 111
Engineering by Benthic Macrophytes in Flow Dominated 18 —21,25. (in Chinese) )
Areas: A Hydrodynamic Flume Study[ J]. Marine Ecology [26] ZAm, W, EAR E S NI A —4E 0%
Progress Series, 2008, 368 103 - 115. HFFELT]. KBJIERIR S, 2010, 25(1): 8

[11] NEPF H M. Drag, Turbulence, and Diffusion in Flow —15. (WU Fu-sheng, JIANG Shu-hai, YANG Xue-lin.
through Emergent Vegetation [ J]. Water Resources Re- Characteristics of 2D-vortex Field in Open Channel Flow
search, 1999, 35(2) . 479 —489. with Submerged Rigid Vegetation[ J]. Chinese Journal of

[12] SERRA T, FERNANDO H J, RODRIGUEZ R V. Effects Hydrodynamics , 2010, 25(1) : 8 —15. (in Chinese) )
of Emergent Vegetation on Lateral Diffusion in Wetlands [27] SAmde. T[E M B T A Y K R R TR
[J]. Water Research, 2004, 38(1);: 139 -47. Rtk ], AR, 2007, 38(11) ; 1301 - 1305. (WU

[13] PETTICREW E L, KALFF J. Water Flow and Clay Reten- Fu-sheng. Turbulent Characteristics of Flow on Flood-
tion in Submerged Macrophyte Beds[ J]. Canadian Journal plains and Wetlands with Flexible Vegetations [ J]. Jour-
of Fisheries and Aquatic Sciences, 1992, 49 (12). nal of Hydraulic Engineering, 2007, 38 (11 ). 1301 -
2483 —2489. 1305. (in Chinese) )

[14] SAND-JENSEN K, PEDERSEN O. Velocity Gradients and [28] MfZ, ¥ /R, BEL, & WM HEEE
Turbulence around Macrophyte Stands in Streams [ ] ]. KK TR I BT I [T 1. KA 244k, 2009, 40
Freshwater Biology, 1999, 42(2) . 315 -328. (7): 791 -797. (HUAI Wen-xin, HAN Jie, ZENG Yu-

[15] NEPF H, MUGNIER C G, ZAVISTOSKI R A. The Effects hong, et al. Experimental Study on Hydraulic Behaviors of
of Vegetation on Longitudinal Dispersion[ J]. Estuarine, Steady Uniform Flow in Open Channel with Submerged
Coastal and Shelf Science, 1997, 44(6) : 675 —684. Flexible Vegetation [ J]. Journal of Hydraulic Engineer-

[16] NEPF H, KOCH E W. Vertical Secondary Flows in Sub- ing, 2009, 40(7) : 791 =797. (in Chinese) )
mersed Plant-Like Arrays[ J]. Limnology and Oceanogra- [29] #7ad, XA, RO, 45, MR i
phy, 1999, 44(4) : 1072 - 1080. SRR R SR ] KR 224z, 2005, 36 (10):

[17] GHISALBERTI M, NEPF H . Mixing Layers and Coherent 1263 - 1268. ( YANG Ke-jun, LIU Xing-nian, CAO Shu-
Structures in Vegetated Aquatic Flow[J]. Journal of Geo- you, et al. Turbulence Characteristics of Overbank Flow
physical Research, 2002, 107(C2). 1 —11. in Compound River Channel with Vegetated Floodplain

[18] NEPF H , GHISALBERTI M, WHITE B, et al. Retention [J]. Journal of Hydraulic Engineering, 2005, 36 (10) .
Time and Dispersion Associated with Submerged Aquatic 1263 - 1268. (in Chinese) )

Canopies[ J]. Water Resources Research, 2007, 43(4) . [30] #& XF=, ENE, P, 25 FEISAE W)X E R R )
1-10 oML ]. R ORAE A AR, 2009, 39(2) 295 -

[19] TANINO Y, NEPF H. Laboratory Investigation of Lateral 298. (SHI Bing, WANG Chuan-yuan, YIN Ze-gao, et al.
Dispersion within Dense Arrays of Randomly Distributed Effect of Vegetation Submerged in River on the Roughness
Cylinders at Transitional Reynolds Number[ J]. Physics of Coefficient [ J]. Periodical of Ocean University of China,
Fluids, doi;10.1063/1.3119862. 2009, 39(2): 295 -298. (in Chinese) )

[20] LOPEZ F, GARCIA M. Open-Channel Flow through Simu- [31] Z=Haar, 2= AR, THEEL. STy K Z s
lated Vegetation: Suspended Sediment Transport Modeling BB M e m K2 (1], KRR, 2007, 18
[J]. Water Resources Research, 1998, 34(9). 2341 - (5): 706 —710. (LI Yan-hong, LI Dong, FAN Jing-lei.
2352. Turbulence Intensity Maximum and Its Influence Factors in

[21] HUAI W X, ZENG Y H, XU Z G, et al. Three-Layer Submerged River Flow with Plant [ J]. Advances in Water
Model for Vertical Velocity Distribution in Open Channel Science, 2007, 18(5) : 706 —710. (in Chinese) )

Flow with Submerged Rigid Vegetation[ J]. Advances in [32] XIBRMS, Bk, REZE, . FEAAE K I I
Water Resources, 2009, 32(4) : 487 —492. mAARL)]. K R H2EFR, 2011, 30(6) ; 237 —241.

[22] CAROLLO F G, FERRO V, TERMINI D. Flow Velocity (LIU Zhao-ei,CHEN Yong-can,ZHU De-jun, et al. Ver-
Measurements in Vegetated Channels[J]. Journal of Hy- tical Profile of Horizontal Velocity of Flow Through Shrubs
draulic Engineering, 2002, 128(7) : 664 —673. [J]. Journal of Hydroelectric Engineering, 2011, 30(6) .

(23] JEUE, B, BJhar. I B S A KA e 237 -241. (in Chinese) )
et R[], KBl#3ERE, 2007, 18(5) . 785 - 792. [33] JARVELA J. Flow Resistance of Flexible and Stiff Vegeta-
(TANG Hong-wu, YAN Jing, LV Sheng-gi. Advances in tion; A Flume Study with Natural Plants[J]. Journal of
Research on Flows with Vegetation in River Management Hydrology, 2002, 269(1/2) : 44 - 54.

[J]. Advances in Water Science, 2007, 18(5): 785 - [34] WANG C, YUJ Y, WANG P F, et al. Flow Structure of
792. (in Chinese) ) Partly Vegetated Open-Channel Flows with Eelgrass[J].

[24] IKEDA S, KANAZAWA M. Three-Dimensional Organized Journal of Hydrodynamics, Ser. B, 2009, 21(3):301 -
Vortices above Flexible Water Plants[ J]. Journal of Hy- 307.
draulic Engineering, 1996, 122(11) : 634 —640. [35] £ . & WEEYIEKREREOIR ], KEEEIE

[25] ‘Rertly, BAR2%. A ISR ALY E KR 893K SRR AT Fl*#, 2010, 28(9): 70 - 72, 33. (WANG Cun. Study

FElI]. PEAASARFK AL, 2007, (10): 18 -21,25.
(ZHU Hong-jun, ZHAO Zhen-xing. The Turbulence
Characteristics of River Flow with Floating Vegetation

[J]. China Rural Water and Hydropower, 2007, (10):

(36]

on Flow Characteristics of Open Channels with Double
Vegetation [ J]. Water Resources and Power, 2010, 28
(9):70 =72, 33. (in Chinese) )

JARVELA J. Effect of Submerged Flexible Vegetation on



112

KL H I e i

2013 £

[37]

(38]

[39]

Flow Structure and Resistance[J]. Journal of Hydrology,
2005, 307(1/4) : 233 —241.

MADSEN T V, ENEVOLDSEN H O, JORGENSEN T B.
Effects of Water Velocity on Photosynthesis and Dark Res-
piration in Submerged Stream Macrophytes [ J ]. Plant,
Cell & Environment, 1993, 16(3); 317 —322.

BIGGS B J F. Hydraulic Habitat of Plants in Streams[]].
Regulated Rivers: Research & Management, 1996, 12(2/
3): 131 - 144.

QIAN J, ZHENG S. S, WANG P F, et al. Experimental
Study on Sediment Resuspension in Taihu Lake under Dif-
ferent Hydrodynamic Disturbances[ J]. Journal of Hydro-
dynamics, Ser. B, 2011, 23(6) . 826 —833.

[(40] 2=, 3& 53, BRyiAR, S5 KSR IR

[41]

[42]

AT ] KREERE, 2004, 15(6) : 770 -
774. (LI Yi-ping, PANG Yong, CHEN Ke-sen, et al.
Study on the Starting Principles of Sediment by Water
Force in Taihu Lake [ J]. Advances in Water Science,
2004, 15(6) : 770 —=774. (in Chinese) )

BOHLING B. Measurements of Threshold Values for Incip-
ient Motion of Sediment Particles with Two Different Ero-
sion Devices [ J]. Journal of Marine Systems, 2009, 75
(374) . 330 -335.

HORPPILA J. Effects of Submerged Macrophytes on Sedi-
ment Resuspension and Internal Phosphorus Loading in
Lake Hiidenvesi ( Southern Finland) [ J]. Water Re-
search, 2003, 37(18) . 4468 —4474.

[43] HOUWING E J, TANCZOS I C, KROON A, et al. Inter-

action of Submerged Vegetation, Hydrodynamics and Tur-
bidity; Analysis of Field and Laboratory Studies[ C] //
Fine Sediment Dynamics in the Marine Environment. Pro-
ceedings in Marine Science, 5. Elsevier: Amsterdam,

2002 441 -453.

(44] LIEH, LI W, LIU G H, et al. The Effect of Different

Submerged Macrophyte Species and Biomass on Sediment
Resuspension in a Shallow Freshwater Lake[J]. Aquatic

Botany, 2008, 88(2): 121 - 126.

[45] JAMES W F, BARKO J W, BUTLER M G. Shear Stress

(46 ]

and Sediment Resuspension in Relation to Submersed Mac-
rophyte Biomass [ J |. Hydrobiologia, 2004, 515 (1):
181 - 191.

NEZU I, ONITSUKA K. Turbulent Structures in Partly
Vegetated Open-Channel Flows with Lda and Piv Measure-

[47]

(48]

[49]

[50]

[51]

[52]

ments[ J]. Journal of Hydraulic Research, 2001, 39(6) .
629 —642.

WU W, HE Z. Effects of Vegetation on Flow Conveyance
and Sediment Transport Capacity[ J]. International Jour-
nal of Sediment Research, 2009, 24(3) . 247 —259.
JAMES C S, JORDANOVA A A, NICOLSON C R. Flume
Experiments and Modelling of Flow-Sediment-Vegetation
Interactions[ C] // The Structure, Function and Manage-
ment Implications of Fluvial Sedimentary Systems. Alice
Springs, Australia: IAHS Publication, 2002; 3 - 9.
FEUEE, BT, RN MIPERLY) AAE R K RS
KLJE v DL B ST [T ], KA 5% 4, 2007, 38 (10):
1214 - 1220. ( TANG Hong-wu, LV Sheng-qi, LONG
Jian-chuan. Settling Velocity of Coarse Sediment Particles
in Still Water with Rigid Vegetation [ J]. Journal of Hy-
draulic Engineering, 2007, 38 (10). 1214 — 1220. (in
Chinese) )

VLR, EREEE, BRI, %, KRS KB
TR LERACRIBIFET ] FREERE 580K, 2009,
32(1): 48 - 51. (JIANG Ting-gui, WANG Guo-xiang,
GUO Chang-cheng, et al. Removing Suspended Solid in
water by higher aquatic plants [J]. Environmental Sci-
ence and Technology, 2009, 32(1). 48 - 51. (in Chi-
nese) )

SRR, MR, EERE m AR AR B
FEIFEREm ] AR, 2007, 29(4) : 37 - 38.
(GUO Chang-cheng, YU Guo-hua, WANG Guo-xiang.
The Resuspended Capacity of Solid Influenced by Higher
Aquatic Plants [J]. Yellow River, 2007, 29(4) . 37 -
38. (in Chinese) )

EON, EOE SR RTUKE YK R S
PLT]. KPBl2gdEE, 2010, 21(6) : 816 —822. (WANG
Cun, WANG Chao. Turbulent Characteristics in Open-
Channel Flow with Emergent and Submerged Macrophytes
[J]. Advances in Water Science, 2010, 21(6): 816 -
822. (iin Chinese) )

WANG C, WANG C, WANG Z. Effects of Submerged
Macrophytes on Sediment Suspension and NH,-N Release
under Hydrodynamic Conditions[ J]. Journal of Hydrody-
namics, Ser. B, 2010, 22(6): 810 -815.

(G B T

Research Advances of the Interaction among Macrophytes,

Water Flow and Sediment Resuspension

GUO Hui, HUANG Guo-bing
(Hydraulics Department, Yangtze River Scientific Research Institute, Wuhan 430010, China)

Abstract : The complete concept of water body includes surface water, bottom sediment, and other environmental

conditions such as macrophytes. The interaction among macrophytes, water flow and sediment resuspension is an

important process of water eco-environment’ s coupling evolution. In the present paper, the research advances and

some topics requiring further research in these aspects are concluded as follows: (Dthere are rich reports on the flow
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