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Purification effect of vegetative filter strip on suspended solids in surface runoff. A simula-
tion study. DENG Na''*>** | LI Huai-en', SHI Dong-qing' (' Northwest Water Resources and
Environment Ecology, Key Laboratory of Ministry of Education at Xi’ an University of Technology ,
Xi’ an 710048 , China; > Department of Resource and Environment, Hunan Agricultural Universi-
ty, Changsha 410126, China). Chinese Journal of Ecology, 2012, 31(11) : 2976-2980.
Abstract : Mathematical model is an important tool for the planning and design of vegetative filter
strips (VFS). Through the analysis on the purification mechanisms of VFS to suspended solids in
surface runoff, a mathematical model which coupled the field scale mechanism model VFSMOD
and the revised soil erosion model MUSLE was designed to simulate the purification effect of VFS
on the suspended solids in surface runoff. The applicability and performance ability of this cou-
pling model were validated by field plot experiment. The results showed that the relative devia-
tions between the simulated and measured values of the concentrations of suspended solids were
within £+20% , and the determination coefficients between the simulated and measured values
were 0.98, suggesting that this coupling model had a high precision and was superior to VFS-
MOD model, being able to be used as a tool for the planning and design of VFS in China.

Key words: vegetative filter strip; VFSMOD model ; MUSLE model ; suspended solid; purifica-
tion effect.

FEFS2] T 7732 B9 N ( Dosskey et al. ,2008 ; Kuo &

(FZEIRV) , W B AREE SURTS Q52 ), il
PR SRS Y A S T AR R RS2 — (2
PRIEEE 2006 ) , B AR A& AT AT B D8 AT 1 T
(2 T, AT AN H R R e i v A
A VFSMOD # % F1 REMM #5145 i REMM #5%1
T BB R B K, SE B R 8 TR HE (Lowrance et
al. ,2000; Altier et al. ,2002) , VFSMOD #& % 2 H
[¥] JXUBE %) 17 B 76 ( Rafael & John,2005 ) , 7E 25 Wk %

x [ 52 EHORPHEEE 4 T H (50979090 ) [ 58 Kk 44 15 Je 5 il 5 36 B
B E AL 10 (20097X07212-002-004-002 ) ¥ B

# # JHI/EE E-mail: dengna37@ yahoo. cn

Wk H . 2012-05-10  #32 HHfH . 2012-08-07

Mufioz-Carpen , 2009 ; Sabbagh et al. ,2009) , 5% K
4§, 2005 4= VFSMOD #5714 3¢ [€] 35 [ 7 ( USEPA)
PSRN A 1 3 iy 7 5 £E 48 B It ( BMPs ) T i

FE] RGBSR A TR R R AIE Y 4K
D A A FITF R AR SCARAL, X [ SME AL A
K 5 FW R E B> (B 8RS, 2010) , 280058
ST SE PR R 5 i SRR Z R AR DG OE & (BTIk
KA ,2009) , A BE I L AN ] 3 XA [] 2% 4T A
AU BT, P A IS TR et ey
Xof A28 it H Ak I [ AR ) ¥ A ATL B A S A R o D X



AR B4 A IR X B TR AR SCR iR

2977

IR LACR O BUDLBURY 1 T8 M bl
P B A,

1 R E

1.1 RN

R T B vE A By /A2 oK B 5% 4% IR
PR AR OSARER BT BB R R 56
SR FH )3 B R A R 19 SR 1 2B 1 B A R AR B A D
W ( Hippophae rhamnoides sub. sinensis) . 1£i& 55 3%
HA 144 mx3.5 m WE KM, T & A B 48
HEAR AL AR I, B2k w8y Hh 1 A A 4R
A, IR S 1 i, R T 4 S
Pt U BB 2% Fe 1 ~ 4 TSRS L#RGT
H3 mx10 m, HIRFEAFN 3 ~6 m £ /05 V0B R
At uEH 245 3 mx10 m, HARFEAFI 3 ~9 m
[B)FR V344 3 mx10 m F13 mx15 m FiA~W7 i 1)
HARFLAR L Y8 4# TR 2.5 mx15 m, HARFA
4 ~13 m [AIFPUPERAIR AL gy . 0 1
b RIEA LR AR 25.4 ~38.3 g - kg,

] 5 7Kt HPoin A TR A AR e 3 T 2 )2 1ok
BRI AR 3T, 3 a5 7K i 6 SR SR A B ok D 0
PR RE, I FH ot 2 I 7 B 7 [T R o o vk %, 7
2008—2010 4E¥EAT 1 AHICTHOK IS
1.2 WP iE

S T WA I U XA I B TR AR A
PLEE, 7€ 2010 AR50 R4 T 4 S gl g
(G50 14 ~44) P TR K TR B /KR, TSR
SCEOCRLEE ST A3 AT T 30 | 1 e vk A2 43 A 1Y
A AR B | KA g Y UKL (1) R
RO 1,

M 1 A, X FRAR R 0.01 ~1 pm (RS,
FEASAE AT IR KA IR T eI E
A3 AR F2E A 88 /N, 1 1 ~ 10 um (955

F1 JFOEHFSIEGEEE QKRR RES T

RITE 4 S BB H K AE BT o B A 43 FEAR RT3
MZRi AR T R R L B K T3 2 %, BB K
it 28 S ABA I T I S 5T 3R )2 - s b ) — S 4
NS T VAR S T = SR RSB TR vk A i o TR
10 ~30 wm BYYRYD  3#F0 4y i K RE e vb
KA RFUE 43 EARRT T8 L1/ s S U V> kAR
>30 wm B4 Fad 3 AR R VR I A T
U /0N 7 AR A AL L 9] ) ok s A, PR IO
k3 e X KL AT ) e P A R A e

LA b 504, 256 SCHR (2500 B4R, 2010 5 XB 48
A5,2011 ) JRIOZE AL Al AT Al X i R A I B R
[ A Bl 3 U VD R A FH A R A48 P A T, — T
Ao D o b 3 A8 O v A LR A e A i 72 5
— 7 AR i 8 W I A BRI R —
LT, X P R S A AR A

PRI, TS 3 D i Ak o 1 4 o
BF, AT A B 4 A R VS g &
TEEMAR RIS LT B A i, 5 VIS B3 T R kB
PRV AR Z
1.3 iRk
1.3.1 JKSCEEL K SCEAU A AT VESMOD A5
THA FAZ shil Oy BT TSR I R BE R £, FH Green-
Ampt AXITER A B &, B A B i %) 53
BT T B, SRR R GEAN )19 1 RS 2R RN B A7 AE 25
)28 5, BE A5 B 7E B> I 8] 25 B VIS B0
BT TR I E/ TR
1.3.2 RIPHBL

a) kit &

FIIH VESMOD Vet i #1155 %1 ( Rafael & John,
2005 ) BEFUUAR 4 3k 308 A o Ak v A4 v AL 7R L 1
FERA N A AR Rk VFS 0 Eih ) , i T
BEAAEAE S R KR BH T 2 SR8 5 350 1 K 9 T i
U 5% A VD BE T REAR , DT 3 B 3 22 AHERS T 5K

Table 1 Grain diameter statistics at import and export of each vegetative filter strip

VFS BARAAEB N E (%)

0.01 ~0.5 pm >0.5~1 pm >1~10 pm >10~30 pm >30~50 pm >50 ~80 pwm >80 ~100 pm >100 ~250 wm

#n 1# 0.8 4.06 30. 39
2# 0. 65 3.49 26. 45
3# 0.71 3.99 34.28
4# 0.72 4.3 37.61

A 1# 0.71 4.88 55.88
2# 0.73 4.8 53.13
3# 0.81 5.39 61.6

4#

1.01

6.21

65.15

35.5 18.98 9.1 1.17 0
34. 65 20. 83 10. 96 2.1 0.87
38.04 16. 35 6.52 0.1 0
40. 48 13.05 3.51 0.28 0.04
33.13 4.58 0.82 0 0
35.94 5.24 0.16 0 0
29. 85 2.35 0 0 0
25.32 1.99 0.32 0.01 0
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Table 2 Comparison of simulated values and measured values of SS in outflow by VFS
RLALL i 5 FEA A biigupyidcy I SS VR (mg - L")
VFSMOD A R SEINE AR
HEHUE HEHUE M2 (% )
20080901 3#10 m 0. 0023 1630 92 105 110 -4.55
3#15 m 98 113 109 3.67
20080902 3#10 m 0. 0023 1645 93 104 97 7.22
3#15 m 78 91 96 -5.21
20080903 3#10 m 0. 0023 2845 138 150 151 -0. 66
3#15 m 100 114 105 8.57
20080904 3#10 m 0. 0038 1675 159 173 140 23.57
3#15 m 106 122 120 1. 67
20080905 1# 0. 0023 1735 107 118 120 -1.67
20080906 1# 0. 0023 2700 185 197 200 -1.50
20080907 2# 0. 0023 1670 105 120 118 1.69
20080908 2# 0. 0038 1580 218 246 296 -16. 89
20090901 1#(+) 0. 0075 90 21 125 110 13. 64
20090902 2# 0.0112 80 33 140 140 0. 00
20090903 1# 0. 0071 231 49 191 230 -16.96
20090904 3#10 m 0. 0070 221 38 136 160 -15.00
20100901 1# 0. 0045 4010 446 905 853 6.16
20100902 2# 0. 0041 4910 675 1069 1096 -2.46
20100903 3#10 m 0. 0040 4980 474 1094 1054 3.80
3#15 m 401 1103 1024 7.71
20100904 4# 0. 0047 4182 428 1038 1070 -2.99
20101001 1# 0. 0035 3748 247 1110 1341 -17.23
20101002 2# 0. 0043 2944 188 1141 1174 -2.81
20101003 3#10 m 0. 0039 3374 300 1047 1207 -13.26
3#15 m 246 1092 1010 8. 12
20101004 44 0. 0039 2466 223 1180 1141 3.42
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Fig.1 1:1 continuous graph of simulated values of cou-
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pling model and measured values of SS in outflow by VFS
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