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Research Progress on the Effects of Vegetation Buffer Zone on
Reducing Agricultural Non-point Pollution
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Forestry University . Beijing 1000835 2. Beijing Engineering Research Center of Soil and Water Conservation » Beijing 100083)
Abstract: The impact of agricultural non-point source pollution on environmental safety has surpassed urban
living pollution and industrial pollution, and has become the main source of water pollution. The vegetation
buffer zone can effectively intercept agricultural non-point source pollutants and reduce the discharge of
pollutants into water bodies. Through the collection of domestic and foreign scholars’ research results on
buffer zones, this paper summarized the research on the ability of buffer zone to reduce agricultural non-point
source pollution and the optimal width of buffer zone. The results showed that: (1) The 5 m herb buffer
zone had the best interception effect on pollutants. When the buffer zone width exceeded 5 m, it was
recommended to use the grass-blown buffer zone, which needed more than 30 m to function. (2) When the
buffer zones width was the same, the suspended matter and phosphorus were more easily to be intercepted
than nitrogen. The optimal width of the buffer zone for the suspension and phosphorus removal was
recommended to be 15 m (reduction rate of 70% or more). But for nitrogen removal, the recommended
width was 30 m (the reduction rate was 80%). (3) The interception of pollutants by vegetation buffer zone
was affected by many factors such as buffer width, slopes and vegetation types. But the relationships
between buffer zone width and reduction rates was not always proportional. When buffer zone width
increased to a certain size, the reduction rates of pollutants would not change significantly. The slopes of the
buffer zone were not always inversely proportional to the reduction rates. A slight slope could promote runoff

infiltration and thus increase the reduction rates of the buffer zone.

W75 HE.2018-10-11

BETIE « E R =7 E S TR 5 E =k PR DX 5 TS AR e R S B R W 5E 7 (2017 YFC0505303)

B — A& AT (1995—) , Lo FEPEAR - 5 A, B SR AR 16T 575 P4 5T . E-mail :1477920564@qq. com

BEEE: EaRA979—) & A8 A B0, 8N FRAOK S R ST . E-mail: wangyunqi@bjfu. edu. cn



2 PSR R

% 33 &

Keywords: vegetative filter strips; agricultural non-point source pollutant; reduction rate; optimum width of

vegetation buffer zone

AN TR S G A8 AE A A P Bl b A Bk Hb b Y
BRI CRAR MR R4 LA A L TEHLIE Y
Yy M AR M R AR W 5B T 45 kAR K
R Bl K AR B R RTG Bg  fEgk
b A= 7= B v R K R A IR R, R A 3096 ~
35 MR ERE S oE M L B R AR AU 102 ~
20 V0w A LA KR 4 B 3t BR 7E R 5, Y kR
Ref K A B - 398 v ) R0 3R Tl R B 3R AR T R A KR
FHOKRE B A TR R B B R KR
G, 5K T . AR T 5 TS Y ) A 5 A%
JZAAAE s AR 5 BOK R A58 5 58 0 1Y 3 22 i
P AR AR A ) S R I —, 2B
B R 3k 1/ 2 14 7K T Y ) AT J2: pi T VRS G 5] R
KR b 2 K T 24 96 ~ 77 %0 B iR BT AR 1w TR TS
Yt A R TS Yotk Bl H 35 ™ L R 1/2
AT L A R SRy sk 2 1 38 5% 0 B 7 AT ™ R K AR
EE-E iR AR X R Y S RCR O /N
O R AN TR BTk Y AL L BB ) COD 5 R
() A6 43 3k 57, 2% ,67. 2% F1 43, 7% s el is Y 2
288 R Ik T T G A T I Y iR T KIS G i 4e )
1 2 BRI,

T Z2 vhald (VES) J2& 38 [ &0k % (USDA) [ 44
IR ALY B (NRCS) #fE 752 FH 180 U5 75 42 47 3k 7% B I
e N A R — ol T A 2 TR G L A B 56 R AR R
b TR V5 e B A v AR B R Y 220 i RORE R
2% vhats 51 R 56 T 58 R K 8 B R i 2 L BROM
VT 2 B Z A JF 8 T OC T A8 9% 22 b ol 19 AH oG BF
FEU L I TE AR 28 vh s AR R K 5 Ak ) — R it HE
JE s Rey 280738 51 4 40 He g vy B 58 0E B 1A
Bl 7 whaly X e VD AR 0 3 AR s Mankin'™ ) #F 5%
L TIE B 1 AR 4 52 vp ol X R VR A B SR TE R S
B HA —E R BRVER . A SCI 4 TR [ 28 20
G vty e HC B AR i BE AT 9T 0 e A5 N R R AT A PR )
BT > AT [ Py ol 1 V95 % 1) B 96 RIVRE A % oty 1
e N RS K
1 FEITE PR i — Rk 22 vhaiy
1.1 HEHEERTEEE

A 2 Wi S A T 2K A A i i 22 ] 4 A B L H
JE A5 3 AL 3 D7 AN [R] 43 S R 8K B e AN T A B
A3 38 AL AR AN ] 43 Ry R b VR AROR 2% iy LA
Ko 2 Rk 2 Fh L LA B R B A R A R whA
0 B mr %t T4 B g2 wh Ay R B — A — 1 L
Dickey &5 w1 87 a2 M RE US4 80 L Uk %

WAt A8 A T I 0 R | R B R Y K
AR HH A6 (1 R B XI5 3R 42 5 Phillips 565K R w2 38 Y
ESXCHRE EAATE RN RA R S kAT ik
TR Z o) (AR B A . A B AT 2% h Al (vegetative buffer
strips, VES) 7E AN [a] 19 SCHR i o A & Fh A [1) 1) 3
73, AN S A Y (riparian vegetation zone)™® ]
2% phF (riparian buffer zone)™ K 4% i JE 4 (veg-
etative filter strips)"' 1%, LU & L Z whH , B
IARA — A S R A & S0, B - A7 F 35 G 5 R 7K AR CRf
it WA B K T 4D 22 8] AR A OB | R R AE W)
85 H R PG AL K BT AR AF K AR DL B LI B 2 11
TEHICE D

e

H R oh

L BB
r T

|
L
B #EEEhsEnElRs
1.2 EHEH#H

g S ok D T A R R R M R S A
P S Y WA — W B AR B K ) TR) xR
VRABKRFE RE DB RA —EMaFmE. H
PR A A 2 B D8 A R 0 B B R A R AR R A A D
BB IR R R 2 U R R AR T
AR BAT TR A VD R AR 5 A, A AT
(10 iy 7 ¥ 2 ofr s L 3 2 pE — S g BEYS G W) RE )
B MK A AR K A F RN R A
AARWE L,

TLRHE AN = SR A S A A P [
VA S 25 Bk 75 Y 0 R0 — R A 30T B Bk ) 32 1
FHF 5% vhaid B kG . o] B AEY S 03 BF 9T & B, TR
55 R AR B W) T 58 BE 5 189 5 R AR B R 4 XoF SR 19 % i
VEFH 5 L TR 9 0 ) 222 13 2% b aly ¢ B — A ) o g o2 1) 2%
PR SRR E L T L E R AR
SNy B 2 wh A TG Y ) 25 B R IR R ) 1Y) b
FAEYEAEXR A REERN S EAEY KT
1o 22 HOW S e W i B AR R B 1 =k > SR
PR N N /PO RCE L/ E =X R (Y PN
INE 5 H AR T R A A T A A X R
(10 75 SR 45 R T LA 25 B A P A 2 5 fim A &

1.3 ¥MEHZEFTESRINESE

TG AF 5T 5% UE W, il 2 vty o Al T Y 95
FLA 5 JSBR AR 3 2o T B AR b A e v R



5 2 3

AR 4 45 AR G bl X AR M T VR TS % 0 ) V08 i O 5 0 3

RASEE LY/ U IN = ST NP S N
ST A= 0 ) WS R I i L 5 Al D [ 4 AR A 4 RS
R . X — i A2 52 3 22 Bl A 3R 52 ), A 4 28

9% vholy 58 L VY RE R B S A A5 Ol T R GT I SE Y
i R 28 5 G bl 05 RE D Z I OC & L $4E 1 IR N A
AR TE A R ILSE 1.

1 ERATFRUIEERERSEEENENM

% WA AT X8 Wl EHIEK K
W5 (Pemnisetum alopecuroides (L.) Spreng.) SR HIBIH ) 687 ~8670, BBEHIE A 890 ~96) I 4 & & B — ik M & 1M FRK [20]

WE (Agropyron crisiatum (1..) Gaertn, ) SNy 159 ~607% , KB HI WA 18 ~81Y b 20} [22]

B Y% (Festuca elata Keng ex E. Alexeev) SABRR G 19 ~65 0 BB R 154 ~85% K [26]

B (Elymus dahuricus Turez, ) SABIRE N 27~ 640 BBEDR R 12~T9% A0 [22]

FAM  SUEER Loliwm multi florum Lamk,) MEA MAR AR LAROERRY ML 100 L bR [27]

WA (Panicum virgatum)
T F 8 (Cynodon dactylon (L.) Pers,)

MR BRI E PR A M 515K 300~ 90 % R 40 % ~850 R L E A
BEVENES S 3 R

Rt EARARR L [28-29]
KW A L [23]

%% (Bromus japonicus Thunb, ex Murr, ) LR 28V LM AR E R EHHEN [30]

O3 B (Andropogon yunnanensis Hack. ) WRA BRI 60U E MR ERIR i [31]

W Hippophae rhamnoides Linn,) Hent N 5 RORTUE LAY BE 4 50~ 90 MRS BRI REY Bers (18]

HRFH H =0 CTri foliam repens 1..) BRHEE N 450 ~T000, BEHIBER 4100 ~T000 AR 74.5% RIS [26]
a# S HTE (Medicago satia L) EREEERA SR HRWOEHEF AN 53 6608 T131% SR [22]
SR (Anorpha fraticosa Linn. ) Venb N A B 2 TR B P R £ B S B TR AR 20000 1 lLadl (23]

RS Y Y AT B (AR S TS e ) AT A
WA, HAZ AR T 5 o 5, DT 52 i 22 Al ) 42 A
AE . DR vy I o B R S TS Y A S R
FLINF L 58 iy 1 9 B R 5, 6E V5 e W i £ AR A
B AR R 2o 8 1 52 ol 23 3k R R ML R PR A IR B . 27
s VR FH S B A A — W S B 3k 3] b B B B % o
W RE R AE B RAE T B AR 5 B . — MBIA hy 3
fIRGE vty £ 4 7B, 52 Ao S0 I L 8 o B
b 2 Yo bt 9% whaly AT B AR A RE 7 . B 2% it Xt
TN.NH; — N K& TP iy % &k 2 & & . {H Dosskey
SEUTRIE g WA L I R X 2% b AR RE T B0 R R
B L FR R O B R T DA E AR U RN R IR . AT
BN Vs Ye A%, Hazlett 2557 HF9R £ W L 28
A R RN N 25 BRRCR R AN K, A e A
Xof 28 Wity 075 140 BE 0 0 5 ) 32 L 0K B 7 A A 2 o
BRI TEAR BREA L B X ) b R R
2% ppoady DR LA R AS By AR ARG B A A STz I
FLbR,

2 REBE LR hai i HE E

AASCAIFFE 20 L AF A 8 ohvats Xof ¥ e 2 AR
LGRS E A G HR T A2 b R R DL R i A
PPORAR I BRI 28 ohols SE AR REIE K . R TIER BRI
G R R A SR TR AR v XS e )
PR T E o R AR . Bl T AR
AR BIF 5% 19 28 A9 2% it T Ak X3, - 38 K S M R R
0 S AN 2% AR A7 AR 22 5 o DXL I 45 AR 52 9 72 1) 2% b s e
58 Z A T HetE AU —F 3% (R 2).

2.1 ESNEhTRERE

Bortolozo %P 3@ it % 5,10,20,30 m 5% [ 22 vh
TS B HEAT HE A, IF ST A5 R R 10 m 2 whE
O F T 3 IR M 70%0)  BE 25 TE 1 44 0 ) s
KIFAR A B A k. Wanyama %" 78 4 £ F| W
Wi ST TSR/ Bk 2. 5,5,10 m [ Bk 22 vpatr L BF
EE R EWPAHTE 2.5,5 m bRk SE L T KB4 15
P EAA 2 B0 B I E) 10 m B, 28wt XIS e 4
4 11 D8 R A F B IR B & . Bhattarai %504 55 [ o
TR ST 2B L 3 m B (W AE Bl 5% vt G b 2 A U LR
(18 ) R 8 SR o M S 4 8 oy 1) 5 e/
WK 9 m T,
2.2 EHNEnTRERE

AN TR 5% DX 35k i 27 b A 55 R 5 T LA
g I AL XI5 ae ) A — 225,
F T [ P9 2% ol e 1 A7 s 9 B 4 K L % ol s JE AF
FEAT 20 m DAY s {H 2 iy T g A6 75 1 48 il LA
T AE B 22 ol ¥ 1 0 200 22 5 L 76 AH [R) 58 B2 T 28 vty
TS RE T AR 22 5

Xif LU R % b b O R B 2% s kR Y
FEAAE PSR 2 PRI R PG I 5T 2R B R
BT UEHERT 10 m 72 A7 X U i B AR B 3 T
SE R T R v (RS TP IACH G2 by S A i
N 13, 4L RERE AR 700 BRSO TR TR iy
AL R R SRS ML T 2 ARG vy
T 14 58 BE Y TR N, 0 5 0 ) L 1) 22 oty AN e K
PR Yo i D03 s i R % i e A 2 A T o
I . AN B b T G2 v R A e A B 2 R ) e



4 PSR R %33 %

b PR BRCR R 2 5. UL E @S i i, e R AR —E 1S5 G il 14 de 9 R 2 E o Y
TR S A LR P R e rhoiF S B A K SE R A AN A s R R R S Y | e M S Y R R SR R A
KIBFTEEE R R REXT BN AR X vh e (B WM R LG 5 185 A BEfS i .

R 2 EWEME SR E AR RS R e R IR

b 45, Tk REEEE B/ % FEHE/m AR — ?i’JéU/ﬂz}i/% — Pl
A W B
4 e SR 2+ 5~16 4.6~9.1 LEN 63~76  49~95  83~93 [38]
£ 74 pig SRO g A 10 5~30 A 63~84  49~84  66~84 [39]
PR AT 32357 o SR b + 6~7 7.5~15 WL — 60~75 75~85 [40]
R 7 SR b+ 4 9.7~15.3 L¥N 95~99  84~96  85~99 [13]
JlE N R b4+ 3 5 TR /T B — 85~86 85~87 [41]
Fe i M R b3+ 5 7.1~16.3 A — 78~80 95~97 [30]
S ] e+ 2 10~15 T 55~56  84~85  93~94 [18]
P far BN SR b+ 3 3~6 B 28~46 37~52 66~77 [19]
Copi NP R i+ 5 8 FIAR 36~54 55~68 69~91 [42]
N R it 1.8 35 Tl H 73 80 94 [33]
EEPR R b1 1 2.5 6 TR 93 80 72 [43]
5 SRO fib g £+ 3 3~12 A 41~70 45~70 — [26]
TH 3t SRO 2 4~20 F=WN 20~46 20~45 20~46 [44]
L SRO 3 1~7 FeRERE/MER /% 19~34 12~47 — [45]
1L SR 2~19 AR 20~64  20~64 — [22]
Jba SRO Bt 1~3 A 65~84  80~95  78~92 [46]
K i) SRO ¥+ 4 3. 00 B 27 20 42 [25]
iSRG SRO 5+ 8§~13 20 VN 70~74 71~80 — [47]
[Si] SRO # 1 25 3~5 A 0.5~14  76~94  85~99 [28]
B[ SRO 5 5 FAR 4 86 97 [27]
B SRO 2.00 10~15 B 91~98  97~99 — [48]
2 = 5 T R it 2.7~5.4 19~85 fudiN 62~94  78~96 — [49]
JIE N R 4iHb 1 1 50~70 FogiN 80~99 — — [29]
VIEDN SR 4 21~27 ¥ 84~93  64~92 79 [50]
fingk R Wi+ 1~13.2 25~220 FivN 60~99 — — [51]
b= R W R+ 17~20 14~30 FIVN — — —
W 2% R Wt 7.5~20 10~20 Fe AR 0~98 — —
Fi+ R 0.8 20 FrAR 39.0 — —
% R it 2.2 15 A 37~78 — —
PEPEF R -+ 22 20 AR 78.0 - -

TE R FARFE R 3 SR A BLURE T - SRO R BHBAR L 3 — Fom Bt Bl 2 s R 378 A AR A0 R B9 B L B0 i ) L4 D8 0 R HC At A ¥ Tk Y

R SEE 7/

3 RERGE ohati Al it i T Ge P il £
wefi
3.1 R SR B X MR AL
B 2 X0 A ) 2 9 28 AT 5 10 11 O
{11 A S 23 11 TR 2k i R T K 1 7
FALHGREE . PeterJohn S i 45 BF 58 & B . W it
L U R0 A 5 3 ) 89 94 T 4E 4% I 159 3 54

AL 806 s (H AN [] 2 7 G w2y X 6L ) 422 A A7 7R

5, Schultz %2 1 BF 58 3% B L 7 A A 4 22 iy %
AU B BRAORAR T RA G vholy . B A 5 E5 DY B
KB LA ARG (4 G2 i A LE R AR G2 ol R VR
AE ST AN 2 W 3 30 23 A JHE S IR ] RS 7 A AR I [
A - A2k ELEMEN. et
Dukes %7 #5285 AR UL, 7% AR 28 iy 2 57 0 400 A
PR FR I R K H 58 4 A BB R % FL X A2 0 A9 42 A



5 2 3

A5 Jf 25 < L 8 % et AR M T IR e 1 W DO 4 F 5 3 T 5

F o BT R A5 5 i AN () A A ) A ST A %
PR 58 AN [ AR % ity X V5 G W 00 2 AR O L 4
REREARE MG UATEER(HERE>E
MRS EEF R, BRGE EET 4
ENCIS-IN=EP 3 A S A DL ARl ik
X AR T V5 Y W) U R R RS R AT RO 4 SR 3 B UK R L
FSEFEST SR vhAE 4y BIXE TN TP B A % i i
W, R T AR i AL S AR Z Y OE R
SCH AL P A SCRR A AR T TR R B 2 AR 28 by
R EIECR B (£ 2) . AR 28 A 0 A Bl 2% wfoiy
R A AR — 2 25 57, FOACE vy i ik B 42 8
R A 1250, B i T LGS B 9290 5 75 28 oy %o 2R
(1 A B AR B P R AR 3500, I B 3k F
95 %4 5 7 HE B % 1ty X 2 110 R AR I 8 00, R
R 80 %6 3 (H 4% 245 78 2% whafy % &L B 12 4R 4 T 32 58 B IX
TF1) 5% Wi 58 K AR 8 s ) 1 ) IXC TR AE 9 B AE 5 m
PLF HEER G2 ohtfy g 5~20 m, 1M 77 9 55 2% w7 5
Mt 20 m A RER R AFIIVER .

3.2 AEEBEHFER TN ERER

FRAE 35 [ 4 b %8 CUSDA) #F 525 38 45 & 3,
85 Y01 P B 25 4l /N ) A HE ORI S L 1T R B 5% Py
(33 B A AT DL Sl b R P DY TR
P SRR o 2 WL A b A A B K Y 92 oy
XoF Bl ) 24 T8 A S S A0 v 5 A % b L B 1
BOCR AT P  E HOR AN RE 3620, (R A WF
T R B LAFR R Ry 3 0 G wll aT DA A VR R R
Ik 50 %6 ~ 80 %6, Fi A L8 vy W) W LA W vk & e AIG
6120 ~83%, 1B 28 vhy A i 25 Y 22 S 25 X Wl 11 42
AR =R,

H T AN R 28 opafy JE 70 5 HI R Z T i L &
AT P A0 Sk A AR TS [ R A 2 R 2% b 5 g
PR (6 2) . AR O 9 B0 o0 BT & B, 45 2 A
AL 2 s X 1 42 AR i 0 ol B R B i 2L
A AL I B0 B AN T] 28 Y [R] 114 F — a2 v B v Bl Py
WAFTE 225 . MHPR P TR T 5 m B, AL
TS X B SR T AR B A7 90, 48 T R 2R vpiy
(S-S5 % 1906, Tl w0 52 vhaty ) 7 B 240K 18005
Mgty v BRI 5 m iV B LR phaly PEER A v T
AR FIFTHEH R A 2% wpatts . ELTE B 8 vholts SE R 10 m
e Ko 4 - 349 11 U 3R A 2 92 96 5 I T B 4% Aty 2
e 1 2 A RE 1 07 TS Q0 B A RNV FE SR o o L
FEE T B 30 m LA A REIAH 80 M0 AR .

3.3 AEAXRBEHEZNTXRZUHEEER

AR THT R S Y B B R A B R R

CRLAE YR V0 RIS T 7K 0 A 5 e ) A KR, 3 2
TR AN A 23 P BRI X I A SRR 3 230
K BRI R G T . Sl T IS R i R SR Y
FEAE L SCh I A T I A R e e BT 4 AR
FHHEAT 53 M1 (R 2) . Yuan S50 78 %28 whty 2 e 10
(B9 v B, 92 iy S AR Ak BT I A B
AT B0 B B A % oy RN AR AR G2 vl X SR M Y
AR HR . 52 bty o BE X 8075 BE 1 52 Wi ¢
IR R G phl SEREAR T 5 m B XS RO WY P
PJ 2B T LUK B 65005 2 22 ol 58 5 #) 10 m
R XS B I ) A 2 AR B 3k B B KBS R R
IS Fe B Feak 80 %6 K LA I BT LAIA Sk 8 i X g
VO A BORE ) AT BRS04 8 5 1 0 ) — o R P
5 BE ) A RO X — 45 2R 5 0 H B F T 4
HL. Abuzreig 25" AR 5% & BLLE vhils 55 B N 2 m
HEmE] 15 m ik xRV A £ R N 680 1 F] 9824,
H HN S 22 olaly 56 B8 3G N &) 15 m R BB 42 = A
A7y . Dillaha™ " 38 1 X #3 . 4. 6 m J 9.1 m 2%
el AT S R B, 228 Pl SE S 4.6 m I X
Y EE RN 5390 ~86 0 ANAE, M HFEE R 9.1 m
B, P AE 85 3] 70% ~98% , Gharabaghi 450
MFFEIN R . 5 m B 28 vhily AR G 2 A i 950 1Y B
BEU/NYBRFEY B H AR 40 pm B 00X L
AT B A G R LA A AR AR g B AR
PRI TN S R A AT 42 ORI RS e £
FAERT 10 m KA,
3.4 AEXEBRIERSEYNERER

2 iy 0 A Nl T U S G A #0407
Wy 2B R G AT A 8] T A7 A 22 5. BB ZR by
XoJ 8 W A 2R 4 EOVE R 0 R R EOVE A
A B 2% phE I SEFE TR O 5 ome I B TR AR R
SR HIR Ry 3400, TEEEHG INE] 10 m [, ERE Y K
W 25 ) U8R 3 I B K B 59 %0 FI 80 %0 5 24 28 whify 58
REN 15 m J5 B O R A W08 Rk B 7400 F
80 %% , FLFf % 2% iy 56 BE 19 38 3 15 m B, X =& 7R
AR RN A BRI, X 2h FHREAE L
b Rm G E AR FE R LR S SR
SRE T 28 2 H A % b B TS e ) R AR I
Fefi, B e e mhal 2 8UE T T R AR DR B R
Wit 5 ] A R B P2 8 R Ok . Abuzreig Y 58 R[]
Vi BE 2 i 2 BRUT AR A 114 22 5k B BE A 0 1
s 25 R 1 8O B v L T O AR 1Y 2 B AR A
5 m R IK B g A B AOR 2 B Al T P TS G
Yrb B e B R R AR RALRE,



6 PSR R

% 33 &

0 2% bty Xot 2R 3R A 0 AR D AR B v ) R
BEZ YL ohal S AR T 5 m L 0 B I R
30 %4, (F 2 bt 25 A B 28 oy e BE I 3 I & 30 mL, R FE
HlU R 3k H] 80 %0 . 22 Ji AU FK 14 I U 3R K T Bl 28 o i
Vi I RN e A W AR A 2% eh i X 43R I RS
MTRFYNERZFERERNARSERY LHBEEREN
MREEZET AR, RV EEG YA R EELE
W AR BT RAWME A TR, Xl
ERARMAMEERE ., shdfl & 7586 /N
S X U S AT 4 R L R R R AR
T S R R Y 80 %6 LL b ¥ ST e
ALV AR = e I XN R DAL S 2 A RN R S A AT 5 v
AR MR AR U AR I R AR AR, SRR TR
TR RS A L 79. 78 % , i B R £h AN 7 A B
AT 30, 51 %0, M #E 7 A b I I TS G B 10 A%
i 3 2% R R Y A R A W Al A PR
P R BRI SRR B R BRAE A S A E L NO, %
fir A5 B8 238 3 B 58 b I S R AR U e )
T S R W A S A AR P B W 4 A 2
1) 3k A R S B L P 2 A A Ak . T LA RN L
A W) BB AR P B S8 W R A % ot 5 B AR
MRS e A0 E 2R
4 g

R T W GEAE M G% vy 6 A N TR TS G 1 1) ) ik
gk, 4R AR T E AN N SE wheg (A 5 4 SR AT
o 5 B % s o A v R S G W i R AR L 2%
oot ARl T VR TS e 1Y 25 R LR K HL R e [ 2R LT
PR A X 28 vty B AE 9 1B 4 O T BIE 9T R AT B4 A T 15
HEESE R

(1) S [ A I TR0 A ol 2 st o A T VTS
(18T 0 A ] 52 A PR 532 i {330 o 5 ) 75 7 — 22 1) 5
JE DX TR RL PN o 2428 phiy 5 FEAIR T 5 m I, REAR 4 2%
PR B R R A O LA R S R A
R 52 R s (H 2GR vpoi G B >5 m L
L7 WS 25 A B R AR 8 ol A A R A A O R
SE 5 LR AT TE R 20 m B, TRV B GE phat b A T R
HIR e AL BE S 78 4 2 005 Yo W, LI B 8] %) 35
TRUE T L W Y S M S B A A RRE . R R
WG TNNHREA . T LATEAS HEZE ofonty i, ] DUAR 37 57 i
M 3B Y B 2 A R I % vhA % K 4 1 R [ 1R
T [ SR SR 8 5 3 A 2 oy R

(2) 7 [F] Fh 58 B (R AE B 22 op s S50 T, B R 9 &
B 2 B T R0 25 5 B % Pl AR X B TR W
MR ABZNREIEEEZT T EN. ARZURM

SHERTURA M BE R FE SRV S BRI ST

T - Bl R A oty i FEE A 19 0 5 Gt W e BE A

Wl /b s 5 e Vb A i AR SRR W A G s R AR

BB 42 AR T RS WA WAL O ) R0 3R i B B R B A

AEA T2 A H s/

(3D M B Z vty Xof 5 e ) e ¥4 v A A T RO BILEE 3=
R Tl o H X AR AL ) A A R TR W e e
S B A R S B i TR AR AR K R R
WETE B /N BORE b 22 A 89 BT DA HG 5 38 W T 220 22 o
I A T AL RO R L BT R BB R LR TR
AT AR G 2 2 2 A 7R G2 ol AU 5 m A5
HARBR T AR A ) B A VR i S R B 1B B
rH UL S Ml AR AT 43 s DU AR R A A e
o A B A R S B PR

(A TR TS G R Sk K AR B 2 B e ¢
HEA KA — A2 2 B3 B L AR DT H 22 vhaly 1) A0S BE
JIIE R E T fe o T B R e R A S A A L

SO PR 2R H AR S B A A 5% oy o i o, — s ]

B2 520 22 vhaly 075 B8 77 B9 A0 5L IR 3% 48 L /K 3C

AU S M BT AR AR R AN AL

B %3k

[1] Ongley E D, Xiaolan Z. Tao Y. Current status of agri-
cultural and rural non-point source pollution assessment
in China[J]. Environmental Pollution, 2010, 158 (5):
1159-1168.

(2] JA52 . 2 R RE 58, 55 AN I S0 A0 it X X028 A ) o
e R A A2 m [T ], £ 4,2014,46(6) . 971-975.

(3] AWl . 1 R0, A8, 74 ) i 104 90 g dol 2% W 428 AL
WU R AR LT ], BRI RE A%, 2016, 37 (1) : 141-147.

[4] Schindler D W, Hecky R E, Findlay D L. et al. Eu-
trophication of lakes cannot be controlled by reducing
nitrogen input; Results of a 37-year whole-ecosystem
experiment[ ] ]. Proceedings of the National Academy of
Sciences of the United States of America, 2008, 105
(32):11254-11258.

[5] Hefting M M. Clement J C. Bienkowski P. et al. The
role of vegetation and litter in the nitrogen dynamics of
riparian buffer zones in Europe[J]. Ecological Engineer-
ing,2005,24(5) :465-482.

(6] EZRZGHR. FH—RKEEFRESAEAMIR]. Jbat:H
Fgtit A, 2010.

(7] R OREEBRwe . 5. RWIK M e 8 #7405 T Bl i
TRI5 Qe P [T 0. A olk 0 55 B 2 2 4z, 2005, 24 (34 7
1):118-124.

[8] L. EHUMmEHBREARFESERMERLII]L zmR
Wk, 2006(12) :28-29.



5 2 3

AR 4 45 AR G bl X AR M T VR TS % 0 ) V08 i O 5 0 7

(o] Xl Dl A 32, 5. B0 0 30 Ml 1T 55 4 R
G3BT BB v X R 2 [T ). Al B8 IR 5 35 45 4= 4, 2008,

2
[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

[22]

[23]

5(6):13-16.

Dillaha T A. Vegetative filter strips for agricultural non-point
source pollution control[J . Transactions of the American So-
ciety of Agricultural Engineers,1989,32:513-519,

Sabater S, Butturini A, Clement ] C, et al. Nitrogen
removal by riparian buffers along a European climatic
gradient: Patterns and factors of variation[ J]. Ecosys-
tems,2003,6(1) :20-30.

Rey F. Effectiveness of vegetation barriers for marly
sediment trapping [ J ]. Earth Surface Processes and
Landforms,2010,29(9):1161-1169.

Mankin K R, Ngandu D M, Barden C J, et al. Grass-
shrub riparian buffer removal of sediment, phosphor-
us, and nitrogen from simulated runoff[ J ]. Jawra Jour-
nal of the American Water Resources Association,
2010,43(5):1108-1116.

Dickey E C, Vanderholm D H. Vegetative filter treat-
ment of livestock feedlot runoff[ J]. Journal of Environ-
mental Quality,1981,10(3):279-284.

Phillips J D. An evaluation of the factors determining
the effectiveness of water quality buffer zones[ ] ]. Jour-
nal of Hydrology.1989,107(1) ;133-145.

Schade J D, Marti E, Welter J] R, et al. Sources of ni-
trogen to the riparian zone of a desert stream: Implica-
tions for riparian vegetation and nitrogen retention[] ].
Ecosystems,2002,5(1) :68-79.

Jr W P, Griffith S M, Field ] A, et al. Nitrate remov-
al effectiveness of a riparian buffer along a small agri-
cultural stream in western Oregon[ ] ]. Journal of Envi-
ronmental Quality.2003,32(1):162-170.

Deng N, Li H, Shi D. Preliminary experimental study
on effectiveness of vegetative filter strip to pollutants in
surface runoff[ ] ]. Journal of Water Resource and Pro-
tection,2011,3(4) .222-227.

Lee K H, Isenhart T M, Schultz R C, et al. Nutrient
and sediment removal by switchgrass and cool-season
grass filter strips in Central Towa, USA[]J]. Agrofor-
estry Systems,1998,44(2/3):121-132.

BRIV A A U X 32 el T R TS G P 4
IRACR B[], K1 i Al B3 2014,

AR R TR B 2 s A Ml T VR VS G ARUSOR K I
WFFELD1 LI 0 45 90 K%, 2012.

TR AR, Wk FE . AN ) A 2 i X AR A T
Wy B8 A g M s AR 58 BE AT AT L) ). Rkl B2,
2010,16(3):121-124.

TR KA BRI, B SE . BT B 5 00T R 22 oy Xk
THT 535 Y 0 1) e A SR T 9 [0 ). RO B4, 2010,

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

16(6) . 82-84.

I T A TR S e RO AE B A AR AR R A AR R AR AL
il WF5E (D], bt - b sl k2, 2010.

BT B ARZL, 8/ 0T, S AN [R) RS B R 1 35001 % oy
XI5 g i i AL ROR BE ST L) . BB TS 4 5 B iR . 2013,
35(2) :22-27.

ul e XK 5 I L AL AN T 9 3 R R % v Ak
T AW 2 BR AR B2 L) ], K R R FEBE 5T, 2014, 21
(4):55-58.

ZRIGER . 5K O L ISR S AL S AR B A A X A A
WY M ABEESCR S BRI K R,
2017,31(3) :39-44.

INIZ L el L SO, AR AR R A B Al Y 1
BOR B W) AL 05 LT 1. R ME FRIE R 2 27 4k, 2016, 35(2)
314-321.

Martin T L, Cook S, Nduhiu J] W, et al. Groundwater
nitrate concentrations in the Riparian zones of two
southern Ontrario streams [ J]. Canadian Water Re-
sources Journal,1999, 24(2):125-138.

Lee K. Sediment and nutrient removal in an established
multi-species riparian buffer [J]. Journal of Soil and
Water Conservation,2003,58(1):1-7.

Bortolozo F R, Favaretto N, Dieckow J, et al. Water,
sediment and nutrient retention in native vegetative fil-
ter strips of Southern Brazil[ J]. International Journal
of Plant and Soil Science,2015,4(5) :2320-7035.
Vidon P G F, Hill A R. Landscape controls on the hy-
drology of stream riparian zones[ J]. Journal of Hydrol-
0gy.2004,292(1):210-228.

Borin M, Passoni M, Thiene M, et al. Multiple func-
tions of buffer strips in farming areas[]]. European
Journal of Agronomy,2010,32(1):103-111.

Liu X, Zhang X. Zhang M. Major factors influencing
the efficacy of vegetated buffers on sediment trapping:
A review and analysis[J ]. Journal of Environmental
Quality,2015,37(5) :1667-1674.

S R AN () 3 B % o i B AR A B s e W I o
FRLT . KB 23k, 2011, 22(1) 1 112-117.

Dosskey M G, Vidon P, Gurwick N P, et al. The role
of riparian vegetation in protecting and improving
chemical water quality in streams[]J]. Jawra Journal of
the American Water Resources Association, 2010, 46
(2):261-277.

Hazlett P H, Broad K B, Gordon A G, et al. The im-
portance of catchment slope to soil water N and C con-
centrations| J ]. Canadian Journal of Forest Research,
2008,38(1) :16-30.

Dillaha T A, Sherrard J] H. Lee D, et al. Evaluation

of vegetative filter strips as a best management practice



PSR R

% 33 &

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

for feed lots[J]. Journal, 1988, 60(7):1231-1238.
Gharabaghi B, Rudra R P, Goel P K. Effectiveness of
vegetative filter strips in removal of sediments from o-
verland flow [ J]. Water Quality Research Journal of
Canada,2006,41(3) :845-856.

Schmitt T J, Dosskey M G, Hoagland K D. Filter
strip performance and processes for different vegeta-
tion, widths, and contaminants| ] ]. Journal of Environ-
mental Quality,1999,28(5):1479-1489.

Wanyama J, Herremans K, Maetens W, et al. Effec-
tiveness of tropical grass species as sediment filters in
the riparian zone of Lake Victoria[ J]. Soil Use and
Management,2012,28(3) :409-418.

Blanco-Canqui H, Gantzer C J, Anderson S H, et al.
Grass barrier and vegetative filter strip effectiveness in
reducing runoff, sediment, nitrogen, and phosphorus
loss[ J]. Soil Science Society of America Journal, 2004,
68(5):1670-1678.

Lowrance R. Sheridan J] M. Surface runoff water qual-
ity in a managed three zone riparian buffer[ ]J]. Journal
of Environmental Quality,2005,34(5):1851-1859.
WA T (A T R B 5% ety o T U S T T 4
Hl R LT . BRI TR 412, 2015,9(9) 1 4138-4144.

AR VLUL PR AR L A5 I W R IR  N AE B2 b
R B Y R BR AR LT e Al B B R 2
2016,36(5):108-113.

/N BRAG JE  BR TE 25 AN () 8 B AR 4D A % 2o 208 T X
A AR VD LA R AU A BGRR[0l 2 55 R
B2 2014.33(4).721-729.

5K T 43 W R L R T R A 2 s X L B R R R
WroELI ] A2, 2013,29(8) :189-194.

PRI RS0, A TR S A5 ARLE 2o DY XoF b R AR Ik s e
YA SR ] Aol TR 224, 2010,26(7) :81-86.
Peterjohn W T, Correll D L. Nutrient dynamics in an
agricultural watershed: Observations on the role of a
riparian forest[ J]. Ecology,1984,65(5) :1466-1475.
Young R A, Huntrods T, Anderson W. Effectiveness of
vegetated buffer strips in controlling pollution runoff[ J].
Journal of Environmental Quality,1980,9(3) :483-487.
Sabater S, Butturini A, Clement ] C, et al. Nitrogen
removal by riparian buffers along a European climatic
gradient; Patterns and factors of variation[ J]. Ecosys-
tems,2003,6(1) :20-30.

Correll D L. Principles of planning and establishment

of buffer zones[]]. Ecological Engineering, 2005, 24

[55]

[56]

[57]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

(5):433-439.

ZEVR R DER L b SRE L S R A IR X b R AR I P R
T [ 4 e AL 28R 1 030 B 5 [0 1. 7K 2 i, 2009,
28(6):176-181.

Bhattarai R, Kalita P K., Patel M K. Nutrient trans-
port through a vegetative filter strip with subsurface
drainage[ J |. Journal of Environmental Management,
2009,90(5) :1868.

Schultz R C, Colletti J P, Isenhart T M, et al. Design and
placement of a multi-species riparian buffer strip system[]].
Agroforestry Systems,1995,29(3) :201-226.

Marc D. Richard H. Reduction in agricultural non-
point source pollution in the first year following estab-
lishment of an integrated grass/tree filter strip system
in southern Quebec (Canada)[]]. Agriculture Ecosys-
tems and Environment,2009,131(1) :85-97.

Dukes M D, Evans R O, Gilliam J W, et al. Effect of
riparian buffer width and vegetation type on shallow
groundwater quality in the middle coastal plain of
North Carolina[ J|. Transactions of the Asae, 2002, 45
(2):327-336.

IR L FE L RS AE L 3 R Bz % whonly X A AR I
15 YA ROR B R AR s R[], SRS i 5
BiiiA ,2009,31(6) :53-57.

Narumalani S, Zhou Y, Jensen J R. Application of re-
mote sensing and geographic information systems to
the delineation and analysis of riparian buffer zones[J].
Aquatic Botany,1997,58(3/4) :393-409.

TAERS A R AR T AF . ORI AE Bl B2 o X 3k b
b FAR T AU A B EROR L) ). RO R AR R IR
2010,29(9) :1730-1736.

AR, 45 e, BRAR. SR D R R BB AL R
FRAFATSELT ], A2 A ERBE 23], 2010,19(2) : 423-427.
Yuan Y. Bingner R L, Locke M A. A Review of effective-
ness of vegetative buffers on sediment trapping in agricul-
tural areas[ J . Ecohydrology,2010,2(3) :321-336.

Abuzreig M, Rudra R P, Whiteley H R, et al. Phos-
phorus removal in vegetated filter strips[J]. Journal of
Environmental Quality,2003,32(2):613.

Abuzreig M, Rudra R P, Lalonde M N, et al. Experi-
mental investigation of runoff reduction and sediment
removal by vegetated filter strips [ J]. Hydrological
Processes,2010,18(11) :2029-2037.

R SEHE, SO TR AR TR X S BRI /N R
SRR FEAELT ] B2, 2013, 34(8):3035-3042.



