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Application of vegetative filter strip to control nonpoint source pollution

A LA A SBEY)
"Chung, Ji-Eun - Chung, Sang-Ok

Abstract
Non-point source pollution of sediment, plant nutrients and pesticides from cropland has been
identified as a significant environmental problem. Vegetative Filter Strips have been identified as
one of BMPs to control nonpoint source pollution. This paper reviews the concept, functions,
design criteria and management of VFS to control nonpoint source pollution.
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FHLEL FHEA P BF, 584 5ol ARF, Al 2 42 fYdol 9
g -85ty HElE dogogn Z+E S48 A £ QA HAY A4 AEY SdFge
zHde ZA4E T $FLE EAL wEHE Feo o2t HY(point source pollution)
7} H]3 9 (nonpoint source or diffuse pollution).2 7 = Ut} Yo Foja+ T4, H$F
A, $da, 8, FFAF 932 59 2o 5 AFoy FhdM uEEHe] 2¥S do
71 AE 23y, P edol@ FHAL Ago ZA WA= egoE Hd 4 Qo).

HIEYd HAdY L 29U FFY LEAR wEoy sl HYeds 2o A
AEE 230 REEAY B Fv FHE FAYFE o¥lE AEddde AL uHLLHo
A AQe dRA BB EAL 4] ok gy uH ARG LEEF 9
&g AAZEA Ev BFFAN =287 Ao AAE AT F e Weto] Aok
ot vPAeEY #HAo U AFoT FAXA, FAR, EAAY F EXo|&9 FHHAU
B E T FYER Y ESFAE AARATE =go| IS ojor ) 49 4P
2] 7] (Best Management Practices)® AAQ3ld 2EE& JAseu HF@eryolatn &
HAYLE S HAashsted ART f - 589 YHEEA FAT £ ok Exjojgd AP
7 FRE T Y, A, 4 € FEAE Yo B F Atk FAAGAA AEA
g ol &3 71HY syz A A Fd(Vegetative Filter Strip; VFS)9] A7} 9lth B 19
Ae HYAE #8E AT FHA/YH F VESY dis] Lolruat v

II. VFSe A8

VESe HE AA4dgdigs 21, ol A 24993 #&& BolEole FA(water body) A
ol AX3tE AAH Ee AFAHQA A4 Adojth VFSe Eo] 2¥He AL 9428 Zojgdn
A A AFd(buffer strip or buffer zone)ztiix &t} VFSE #3240 9sld 2utd: EA}
7184, 9984, % E4EAS Y4, g8 2 AEHAHQY sz oz AAsE AF4
T4 H3E 98 2, 34, A% Et I5E gt A4HY, ol B FNEEY HAAE A
T3 VFSY FELEEA AA AUZLE dA ANE §259% 2¥9Ed] AEH & JEE &
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£¢ ANAA 24 B4 LAY A4L B4 EUAE iR B 429 E¥e] 3
S23% 4B FHAL H%o) $3188L §F Er YAV (Virginia Tech, 2002). Fo] 3m
WA 0m He B2y YR 2 249 VES j&+ Fg 13 2t

Fig 1. Vegetative filter strip Fig 2. Benefits that a riparian buffer can provide
(A& : Leeds, et al., 2001) (A} & : Strohmeier, 2002)

m. VFS9] 7531 F - a3

3wl 9x3 VFSY 71%& Fig 22 EAIESch VFSY A3 T Table 194 s'_f#f
. VESE ®& 33& /HAZ QAW 2HE 7HAR ok Table 2& & Z(grass), @5 (shrub), ¥
U (tree)s o] VFSS A4 74 W& 7159 Hng R4Fn Ao ¢ vadx o uy

o
A o4 ARE BXEZ e ALdE Ex MR L& A0E HAgFE A ¥ 4§ U Table
32 Kentucky FYthgte] 8 (Strohmeier, 2002)2 X|HZAAI7L 9%Q) A $o B VFSY o) @&
¥ 28 el ZAeE Zof 30ftd W 1 g8 /M F2 AL RAFY. Table 42
ArkansasF ¢} A8 2 Z]“‘ AAL7E 3% 7ol B2 VFSY Zo] @ TFHELEE HAFI Jlon
Zol 70ft 4 o 1 L FHEES RAFI U F, ARG S49EFE We Fo VESy}
Aoz & Ei}iga BoEdE AL £33t} Leedss(2001)2 CREAMS(Chemical Runoff
Erosion and Agricultural Management Systems) 288 A83t4 w]=Z 297) F9] 2307)9] A H]A
VFS9] &35 B89t} Table 5& 30d7te] By EXZAE HAF1 9lon VES7 5744
ZREY F2M FAE, F A F 49 & A2 RE & F U

Table 2. Comparison of VFS benefits with respect to vegetation type

Table 1. VFS] % - &3 benefit vegetation type
2 A o 3 netl grass shrub tree
stabilize bank erosion low high high
APERH EYE HEROZN LAz A% AR AT filter sediment, nutrients, .
ANF #2 7‘* &84 %€ 497t 2| |pesticides. microbes high low low
_2) A, AEN 27 filter  soluble  nutrients, . .
%Jf%ﬂ:]ﬂia Tr; Z:A " ifs& AAY a8 o144 87| |pesticides medium | low | medium
840 By lr}?j- ad, & o &y olet aquatic habitat low medium | high
QYRR EX7 BaR pasture wildlife habitat high | medium low
¢ ¢ J40% 244 HHEL AA forest wildlife habitat low medium | high
-2}“‘%7379 A &g cconomic products medium low medium
-FEETH HEARA dF NAA visual diversity low medium | high
AF flood protection low medium high
-5 Az (A& : Strohmeier, 2002)
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Table 4. Trapping Efficiency of Grass Filter Stip

Table 3. Trapping Efficiency of Grass Filter Strip ] i Trapping Efficiency (%)

Filter Trapping Efficiency (%) Filter width(ft) Ammonium-N TP

width(ft) | sediment | water | nitrate | atrazine 10 47 40

15 96 96 94 93 20 70 58

30 99 97 98 99 30 78 74

50 94 87

45 99 91 97 98 70 98 91
(A& : Strohmeier, 2002; 9% slope, Kentucky) (#*} & : Strohmeier, 2002; 3% slope, Arkansas)

Table 5. Predicted pollutant removal in runoff by VFS

Silter Wi i i Percent Removal
State | Site Filter Width | Drain Area Sloope Soil Texture Vegetgm‘)n .
(tt) (acre) (%) Quality Sediment | Phosphorus | Nitrogen

o 1 99 25 7.3 Silt Loam F 42 36 36
Hlinois

2 99 28 4 Silt Loam G 67 63 68

1 66 39 2.2 Loam E 75 71 71
lowa

2 99 30 38 Silt Loam F 61 54 54

oni 1 66 99 2.6 Silt Loam G 71 72 72
0

' 2 99 32 0.6 Silt ClayLoam G 71 73 73

'F : Fair, G: Good, E : Excellent

(A& : Brown, et al, 2001)

VESY adte EGSA, EXAAL A8 € eHE, A9 g, F4 € F, |G 4X9 A
£ dgdy Tol AuEc. Aoz VS 449 FHo] VES AdE ZAFAe 713 58
¢ drtelnt. VESY &dte EYEA, EXFAL AY 4 W5HE, A9 gy, 4 4 £, 4§
AR A& pede Fo AuEc. dutxo g VFSHA 2A1e] £4o] VFS A48 AXFAE
M £88 Aotk VESS 715E 4387 A% Ry dlste] LolRw, Hayes et al. (1979)
VFS 28 GRASSFE 7§}, Warner et al. (1984)& GRASSFE o} &3l SEDIMOT II 2§
& WY, Lee et al(1989)2 VESHolA A9 AF S 23317] 9i3te] Q 22 8& SEDIMOT
IIe] F7}ste) GRAPH (GRAss PHosphorus)2#-& 7jiatgitt. 2ol USDA Southeast
Watershed Research Laboratory (1999)& & VFSE £33 A4 d9MY AL 2o3d,
F7t2 HAL A4, A9 ARFAM Y AFE 2937] Ystd 3 VFS E¥<) REMM (Riparian
Ecosystems Management Model) 7§#8t%{th. Tucker et al. (2000a, b) 3 Stone et al. (2001) &
GLEAMS 2 %3 REMM 2¥& T3t ZhdAdelAd #228& Adsgd
V. VFSe] 4A7|F R #A8¥

VESS] AA71E# 2 44 Al neistodop & Alghe o33} Zo}(Virginia Tech, 2002).
© 440 F A% 4 At A EPUS ASSUAAY Yo7k 27EG. @ FAAY e
HEdo2 e A4H0F VSR o] £8 509t A& BAS ol ¥ @ ¥ol & W &
Fo] ¢ VFSY & &o] Astdh @ AAVIZ T VFSY &S AT & Ue Zo] 479
® AWAALZ} VESY] & &o wAEs 9%E nastoo} g}

VESS] d3] & A&HQ fA#gE e Fasdith A&7 #ee VFSY asnd WA =
o F23t A& B AT 47 AFL ded 2o O AF 2AE NG B8 vt & 3
Ee A2 B¢ f2 § 2490 Q FAA A9 24E HAagdd. FA Fdtn O HE B

4E ot 1
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dt. @ BaAde #AE 31, =89 ARde U AE Bt @ 3 Azte RA A7z
gdd o 2~33 A= AL WAY AAGD O AV1Hoz 48 FHE BFI] f3 EFAAE
ANgd. @ £928 U, 98 ¥ ¢ F2E 4A8%

T2 yste] 35 VFSY FEHo] v 40 q #ed JYoEE HA9 FREE B2V M A
gttt 29 Ades YutAA A4S F Fo AW FX(broadcast)E Ith. EFAFY A
A M3y a8 g AXstefol gty EFAYY Ao wetA 43} HEE Aol ot
EZ2E o]8% VFSY F& AW A, BEA, w5 B34, A4 FF, EA & Fd g day
gAA o2 AW AA 15% 7A€ 5~10m A7}, AW AAF 15% o)A E 10~20m ZE7}t FA
g Aoz AL RS FX¥de FEA A2Y VSt FE A vlFo] EYAY HFEG
27 W& 2 ARHA gorzg Lo o Yoo dtt. o] Wik o8 7t HA JAE 13}
o &g ARl 3 dAHeZ A FRA A2 VFSY ZRo 50~100% o 29, 22~
30m 9 VFS7h AA4E Aog dddn. $8 yets 2ol EX Ado] FHHA R RiMe
He EAE VFSH #3¥ 4 gle=E HAde & JMAE VFSE AHAge Aol 7tsd Ro|
g & Bt 5849 EAoEE JdMe VFS g5ezide ARAY 4 53 4 A&
€ 3] F& Aotk ¥ Kentucky F A&AA Im F9 Ex VFSY AAEY thfio] 4¥
45m ZAM AAHUTE S £ v FHF =24 M E £ 5m =Y VS FE3] 7|%S
T3 & AE Aoz Asdo 28y o)HF JIFEL YOE VFSY AA AH&S FIo B
ARE FAHAY Fo Boh A4 Ae AA 7S viddqof & Aot
V. 2 -&AH
7k 34

1) dAA : ‘Zo} gd€ ¥4 HEY) F F GAAA g #ANHUANA VFSE A48T ot

2) 2HA : 2HA 7994 A4S A4 AQPRHATY LS HRE FE o83 HANKE T &
A2 AA5%E Hte TPoE AT A AGE /AT 5 AckE YL, 1999).
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1) wAAY FF A AL JEFES AL S £01T JAGAUE HAde T B
E5UE A ELY o]FE Fagan AzxAL 352 Tgrtke A ATH (Weaver, 2000).

2) Nebraska : 1997'39] NebraskaF:ol X A®4 £3& $A4A7)7] d8) VFSE A8t
Vi. 89

VESe 332, 9984, 5% 59 ARFE wddte A& T2NE § e #83 BMPot}. VFS
9 449 FHe B2 5 2 U7 doud %3 U 2ol vidded #eE BFHoz e A
e 527 7P A7E 4ot VFSY adte EFEA, WiFHE, A¥34 AFAAL A4 F3
3 EAol43 7% AwEt. 12 F71HQ VFSY B HFLLE S BYsed F4F 84
oltt. 449 A5 o] &¥ VFSe ulFdeq B vl¢ anFHA Aoz wEyAm g 2y
VES 524Q A4Hthe ARAY 22 U 7Yy SA9 F43e 543
A BN LS F7dhe Aol o AdFolth. VFSY & EY B4, Wl¢EE, AW AL, 449 5,
EA o]&x Fo wA d2u qAZ 10m =t 498 Aoz Aggt 28y B A4 Y
VFS HA7|&L AA AZ3 A AJENS 5319 B2 A8E 3% Fo] 4d& & g Aotk
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