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Preliminary study of runoff reduction and sediment removal by grass strips in

riparian zone, Li River
ZHANG Dandan', WAND Dongmei' ", XIN Zhongbao', SHI Changqing'

School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083

Abstract: The impact of vegetation on pollutant removal from runoff in a riparian zone has been widely recognized.
Vegetation on the riparian zone is believed to decrease water turbulence, increase water infiltration, prolong the runoff
producing time and enhance the sediment deposition through it. However, to the best of our knowledge, no study has been
conducted so far to assess the performance of grass strips grew in riparian zone of the Li River. In this study, six
experimental plots with varying plantation modes and vegetation lengths were constructed in the riparian zone of Li river,
Guangxi Zhuang Autonomous Region, which were used to determine the effect of runoff reduction and sediment removal by
typical vegetation. The results of our study showed that grass strips could effectively intercept runoff and sediment. The
average runoff and sediment trapping efficiency (TE) of all six plotted filters were 66% and 68%, respectively. The
trapping efficiency reached 90% when the filter length was increased to 10 m. The results indicated that the length of the
filter was the most crucial factor affecting sediment deposition. Vegetation type was another important factor, and was found
to be more decisive than the initial water content and inflow sediment concentration. The sediment TE was higher than the

runoff TE, and appeared a positively linear relationship with the runoff TE in one and the same vegetated filters.

Key Words: riparian zone; runoff; sediment; trapping efficiency

BE&WH .+ =H"EZERHE SR H (2012BAC16B03)
rfE B #9:2014-09-10; [ % H ki B 28 :2015-00- 00
# WIRAER Corresponding author.E-mail ; dmwang@ 126.com

http ://www.ecologica.cn



2 S % 36 &

VSR SOBRIAT Ry 320 55 2 A et K A 285 2R 0 AR i b A 785 2R 8 =2 D ) T X2 A T g A
HAB B 2 A1 2B 25 T , AT B S A RO ) o B AR AR T A AL R U R K T R
TR AR Z ] — B LR (R R0 8 A FHZS LT 2 RO ) 00 ) e e Pt DA A

AR ] P AP I 9 S B 98 BT 152 e el A AL 7 42 o 98 A8 D R - 8 3t 2K D D ) T AR 2 24 BA
AP BRI T AR S T T AR RN AR B AR YD Oy R L Ry sk Y R
AR RIAR TS G A RIBLR 2SR IAE LI JLAS D7 18 < a A2 008 B AR B A BEEYS , i A s b PR AR
TR FLEFEBE J) T B AR B TR URL K B O s ¢ R B K G0 5 d A3 A AT R B ol B AR U R PR
JoE o ISRV IURR R K S S 0 5 0 R R IR DU AR R RO G s AR Y AR
Ui YD s AR VIR ( [R) IS 52 3 S ) 5 AR R L o B AR IR I A X A T A SE TR
Sang Joon Chung''(2010) .J.Wanyama'"' (2012 ) %5 A (7 5 2 W1 5005 58 BE 2 5 i e V0 B 7 0B DU Y 3 5
PRI % s Majed "' (2004 ) 55 A ARFSE 22 B AEAH ] 507 56 B2 R, e U042 % B 5 A U 00 S 1) 1 o 22 00 4 AR R P 1
REALK , A B 55 B PR VD DT B S0 SOR TR S B, [ Pt o A B A e, M OGS 4 40 i kT
FE 1T IR MR I 7R XU 10 i b N T R AN [R) 38 38 28 oty A2 D 1 Y W v e R e, 5 SRR B B 5 % o
AR DR T [ AR SIURL ) (SS ) PR RO T 3 MG 5 22 MR R FE B PG /N A 1 LK 28 e 38 ot 8 X7 AR A I R
FEHLRAR TS Y WAL RCR 2 PR IS R WD RBL R 2 AT I et AR DA [ 9 B X e A SR S i
B, SRk Z AR X B A F AR ZAETT | JAR B X B T A28 it U v A 42 USRI, T LK Y75 e T
A BIFSE i R DL ARG

EAEAR TR VLR BRI R AR A T 2K LA K N A o TR SRl A A 0 IR A RO, TR VLI i AR S R B
AR, PSR MEK LA I, A A R VD A TS e W R T, PRI R K R T T R A AN )
SERAIME . AWFFEE A 7 B AN S0 N AT KRS, B TEARZ S 0 B T nE ORI S 2% 20 i
BT G RE AEAIRAT IR AR S K AR U8 VDV R T VRO PR 5[] R Sy TR VLT T O el X A
BRI B RS (AR

1 #MREFE

L1 A5

R HAT BT POH% A 18 XAEEAR T S L0 HF (N25°137537, E110°19703") #1352 1] H-45 BLAT (N25°10”
15", E110°25'35") {521 N, 2300 (57 T AR MK — BT BE 4 T A0 e i B, g s ank IXC, A P e 28 X e i
MR AR FEAAIA " VLT IUE O A IR T 2 XU X, AR R IR T L, TSR 17.8—19.1°C, 4R R
1 1814—1941mm  4FZ8 A1 1482.5 mm , WHASEAR RIS 10 8 S+ (R 58% , Bkl 24% , ki
18%) i\ 50 i PN - HE R DA + (HPRE 65% , BPRE 24% Bk 11% ) , THEZRTE 1.14—1.29(g/em’) . FEIBSIT.
GESBCME R AR FEATEC B B, BB A AR TE 5°—10° 2 [1]) , 2% 1 32 1Y mT St A S 3 R 00 28 PR 3R AR i
M BT RS I RE Oy 50—
1.2 FAMYR P

LA VTR - 90 B S M0 9, 9% UL B0 85 A 09 % 0 6 00 AR ( Cymodon dactylon) K 55
( Polygonum hydropiper) A ( Humulus scandens (Lour.) Merr) RS % ( Eremochloa ophiuroides) %5 >3 %L
(Alternanthera philoxeroides ) . % %5 ( Aster tataricus L. f.) . )< & ( Arthraxon hispidus ) . ‘K % ¥ ( Polygonum
chinensis) /NEHL( Conyza canadensis) 4 J] B 5 ( Setaria plicata( Lamk. ) T. Cooke) apt202] ARG N A
P 4 BRI FARAE RO WY REAAE ) R R S O R R OB
1.3 /XA

BETE e e FEAT IR B B R A 08 AR, 9 B LU B [R)4H 58 AR AREX AR IR
Ve VPFEBRR A S | S PR [RS8 A [RI AR B 2% 1 FAH IR 25 A AN (A1 5 7 A b i e /N X



21 4 SEPHPE A LR R AR IR Ve U A IR 3

PERRIE VLY 4 e UL REA M A S8 A A W] 5 (Sm) AN [RIAEBE 2508 T ik /M X, 4% A B.C.D
HATH T, A R DB RS 250 S R BT, B LUMBAS Fh AR A H  C & AR
5IE R B SRR, D 2 DA KOR B 3 AR

HR I T S BRAR T, BT B 2m \Sm  10m 3 iy S A EEZE AR R B 2547 (A) 8, A Rl B ke /N X

RIS 6 4> /NXTEEEIN 1.5m, 1258 /N DX 2245 WA A B K A B2, B 132 . 22 RS /NIX
Y AR T 7 2001 B K L, B T ISR 2k B AR U e D, e b PN B A A K SRR A G R
9 100% , PRI 56 BE TR AR B2 08, TRl B0, 33 B 25 0N R, T Z20 W 30 P X 45 SR ) s
1.4 JUKEE

TR B KR B PR B B AR B VAR L, UK A2 5 10001, H: % fLFE A 0.
05m [AJEEIE T I, FHF IR AR E AR/, 71K 05500 RS K Tm, 58 0.3m (1) U BIGZE vl | 2% vifl
W IR BIREL, H/NX N AR 55 THLER KT F X S AN X, g e Ean &l 1 s,

ok £kt

B R EREE (NI, A0 IR )

Fig.1 Schematic presentation of experimental device: left, side view; right, front view
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Table 1 The experimental scheme for dewatering test

e ot ik s PIREAN %, S
Test number Grass strips density/ Slope Initial moisture Water flowage - Scd{ment Flow rate
(/em®) content quality
1-1 A2 1.24 7 30.0+.780a 1000 0 0.5
2-1 A5 1.26 7 28.0x1.215a 1000 0 0.5
3-1 Al10 1.29 7 28.6+.440a 1000 0 0.5
4-1 B5 1.28 6 25.5+.200a 1000 0 0.5
5-1 C5 1.21 5 27.3+.205a 1000 0 0.5
6-1 D5 1.14 6 28.4+.560a 1000 0 0.5
1-2 A2 1.24 7 28.5+.673a 1000 5 0.5
2-2 A5 1.26 7 28.9+.240a 1000 5 0.5
3-2 A10 1.29 7 29.0+.79%4a 1000 5 0.5
4-2 B5 1.28 6 27.0+1.043a 1000 5 0.5
5-2 C5 1.21 5 26.6x1.103a 1000 5 0.5
6-2 D5 1.14 6 25.0+1.718a 1000 5 0.5
1-3 A2 1.24 7 39.8+.622b 1000 5 0.5
2-3 A5 1.26 7 27.5+.283a 1000 5 0.5
3-3 A10 1.29 7 39.7+.290b 1000 5 0.5
4-3 B5 1.28 6 28.6+.792a 1000 5 0.5
5-3 C5 1.21 5 26.2+1.346a 1000 5 0.5
6-3 D5 1.14 6 28.4+.480a 1000 5 0.5
1-4 A2 1.24 7 37.4+1.589b 1000 5 0.5
2-4 AS 1.26 7 27.9+.443a 1000 5 0.5
3-4 A10 1.29 7 40.9+.751b 1000 5 0.5
4-4 B5 1.28 6 28.0+.932a 1000 5 0.5
5-4 C5 1.21 5 27.1+.887a 1000 5 0.5
6-4 D5 1.14 6 27.2+.073a 1000 5 0.5
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Fig.2 Effect of filter length on average runoff and sediment trapping efficiency
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Table 2 The runoff and sediment trapping efficiency in different initial soil water content
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3-4 A10 40.9 1000 115 88.5 1428.7 1428.7 1517.3 174.5 87.8
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