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Abstract

BACKGROUND: Best management practices are often
implemented to control nonpoint source pollutants. Best
management practices need to be simulated and analyzed
for effective Best management practices implementations.
Filter strip is one of effective Best management practices in
agricultural areas.

METHODS AND RESULTS: Soil and Water Assessment
Tool model was selected to explore the effectiveness of
filter strip to control total phosphorous in Golji watershed.
Soil and Water Assessment Tool model was calibrated for
flow and total phosphorous by Sequential Uncertainty Fittin
ver.2 algorithm provided in Soil and Water Assessment
Tool-Calibration and Uncertainty Procedures. Three
scenarios defined by filter strip width were applied. The
filter strip width of 5 m was able to reduce the most amount
of total phosphorous. In other words, the total phosphorous
reduction by filter strip of 5 m was 28.0%, while the
reduction was 17.5% by filter strip of 1 m. However, the
reduction per unit filter strip width were 17.4%, 8.0%, and
4.5% for 1 m, 3 m, and 5 m of filter strips, respectively.
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CONCLUSION: Best management practices need to be
simulated and analyzed so that the BMP scenario can be
cost-effective. A large size of BMP might be able to control
large amount of pollutants, however it would not be
indicated as a cost-effective strategy.

Key words: Bast management practice, Filter strip, SWAT,
SWAT-CUP
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Soil and Water Assessment Tool 22| {2
SWAT2 Alg3Hd Aa=9] a7t 7hssh folRdol
W Simulator for Water Resources in Rural Basins
(SWRRB; Williams ef al, 1985; Arnold et al, 1990)%}
Ground Water Loading Effects on Agricultural Management
Systems (GLEAMS; Leonard ef al, 1987), Erosion
Productivity Impact Calculator (EPIC; Williams et al,
1984) 5°] RS AAstAA TR SWAT REe
1o i B HH el Ass Bodhs dlell qloiA,
FoE A oR ek, o] Afddl ety ike
@9](Hydrologic Response Units; HRUs)® T-tste] K
SJgtty. SWAT B8 of 4o 7] &9l HRU = EA1A]
S5, B, T18]a FAatel osf gojdrh. SWAT R
HAF o] WRI7F Sk, ol el A s
7 oolue}, HZolle #9] v edd duE o HAd
2]71%](Best Management Practices; BMPs)< H|&3}1],
A&7 H(Low Impact Development; LID)*l| €Jst -
oo e Hd AAE £ 9 Frlel= AR Qlk
Bracmort 5(2006)> 23 <] bl ek wi/fAFe}l Ay
Aof| gk w7fASE o143t} wl=r Qlrjel}t 9] 50 km®
1719] Black Creek r2jellX €] T-S 9} T-P ©f thal |+
Y71 78k vl Qltk Gitau 5(2004) vl & Sl

A8k Town Brook 4]l thall, Contour strip cropping,

E

Nutrient management plan, Riparian forest buffers 9
D7 ME A DSIRAT W83 B A4 2
Zo7 HA3E v} QrkGitau 5(2008) = 8 T
x5+ 1,180 km® W29] Cannosville Reservoir -2}
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= HAH e vEsto], R il S §
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AR adE B vt 9tk Bulter¥} Srivastava (2007)2

SWAT 285 o] 83fed, v]= diehule} 39 5737o] oh
cheret HAY BAES A v ek

Soil and Water Assessment ToolZ&2| QHAXIZ &

SWAT 23 45, 71, 35, A, dulssst 1t
& A Al 22315 F(Digital Elevation Model:
DEM), EX|¢]¢=(Landuse), E%¥%(Soil Map)9} &2 &
A ARE QT i) B AdgoAs g, A, JH9
A F9E I eR 3l eH(Fig. 1), =4 F99]
AWAL 961.8 km’, FOHAAARE 41.1%, FIAFHILE
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= i, oY, A, F
=

&IPS 8BS0 B5 ARE &SItk (Table 1)l
Kol kel o] 570 AZ5Ankt ol 21 800 mm ©]%4
72 Ajol5 wlon, AFF H4 1279.19 mm oA
o] 1515.44 mm 7H4] kA BEsh= 7o vyt

Fig. 1. Location of Golji watershed in Gangwon province.

Table 1. Annual precipitation from weather station (mm)

Daegwanryeo Gangneu Dongha Jeongseo Taebae

ng ng e n k
2005 1881.10 165340 143280 125210 1226.30
2006 2112.90 1852.70  1967.10 1304.20 1796.80
2007 1401.10 1441.60 151450 171490 1498.80
2008 1128.60 1342.70 978.50 876.60  959.50
2009 1331.70 1183.00 94090  1027.00 1140.00
2010 1217.30 1102.80  1049.10 133220 1120.30
2011 1762.10 1810.50  1765.70  1761.40 1973.00
2012 1288.70 132140 112330  965.10  1523.40

19 AFARE Yehl= DEMS SiA2]dellA A
Fohs FAAE(AATZ] 30 m)E olgsto] TEsIglon,
FEAo}g = SRR HAM] Aok (Environmental Geographic
Information System: EGIS) Al&sh= S EAO]$4H=
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SWAT-CUPZ 0|&%t o7t BY
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= ASs] diEel o el el mpEsEE 2
T 9 Bl o] gslofof Firk i A=t
oo thek SWAT B8-S ®Ask] 918k, 5709 ¢are]
(SUFI-2, PARASOL, MCMC, PSO, GLUE)< |43
UEF k= SWAT-CUPS ©]-8-3I5ithFig. 2)(Abbaspour,
2007). SUFI-2(Sequential Uncertainty Fittin ver.2)© &
A o7 w7firE Fgsks W0, Generalized Likelihood
Uncertainty Estimation(GLUE) %1252 dnks} 764
o] Bl ot FHow wiHTE F4 %t GLUE

Al
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4 N 2o o

duYEFE A BHE o B
de 7hsAs et 2 =

2 3}.Romanowicz 5(1994)> BAAQ ALo® o ¥
214l GLUE €185 /sl 1, PARASOLS SCE-
UA(Shuffled complex evolution method developed at
The University of Arizona)@185s 5-83to] ofe] &
A5 A9 #2435} 7]5(Global optimization criterion:
GOC)o.& FHaslshe thg524 H#st Witk Ryu &
(2012)> SWAT-CUPS &%74% 9] #gsi9s
SUFI-2 &are|5o] SWATR 9| wli7ifs=ell 71 2 shet
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Parameters

" New SWAT ]
( Minputs | SWAT_Editexe |

SUFI-2

|
SWAT 2009 R
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\ Outputs 4

SWAT _Extract.exe MCNC

Fig. 2. Overview of SWAT-CUP(Abbaspour, 2007).

SWAT-CUPS ©]8-3F SWATRE 9| w7 548 $
dl FAFFSIE ZAA AR 20116 ~2012d 77 Y
T 58 ARE FEsI%eH, 8Y 14 FEAE(m3/s) %
AR (mg/L)E 4 Folg AR Xste] ARSI
(2. 1). 3t FEH AR sl AR EALIA S8k
FEH 20119 ~20129 R/ TYE ARE ARt o
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5 olgsigion, B Al A (Table 2)°l A3t &
o) R/ AUF 7oz | Al A%tk v/sE B
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53t Hkg/ day):

Load= Flowx Conc. X 86.4 (@)
Load = Y451 (kg/ day)
Flow= =25 (m?/sec)
Cone. = F45% (mg/L)

FAH A &4 (fraction):
trap, ;= 0.367 < (Mdthfiltstnp )0-2967 ?

trap, ;= A AT 28 (fraction)
Mdth[illstrip: 'Ji‘/lgEH%(m)

Table 2. Information of Gwangdong Dam

Location Ié?::i; ;?;1?2'
Dam Height (m) 39.50
Dam Length (m) 292.00
Dam Volume (103 m?3) 616.00
Elevation (m) 678.50
Waterhsed Area (km?) 125.00
Reservoir Area (km?) 1.00
Total reservoir capacity(10® m3) 13.00
Effective storage capacity(10° m3) 8.00
Normal pool level(m) 672.00

Gwangdong

Fig. 3. Location of monitoring site in Golji watershed,
Gangwon province.

Zot 9 2%
Soil and Water Assessment Tool Mdoel2| |2 % 2
B2y du

S Uid SWATR ] 484 71 Sl ke
Nash and Stucliffe Efficiency(NSE)(Nash and Stucliffe
Efficiency,1970)(%. 3)¢} T4 % difference(ASCE,
1993)(4]. 4)= o] &3kt

Nash-Stucliff Efficiency:

NsE=1-3(0,— P )*/(3)(0, - OF §)

i=1 i=1

%difference:

%dif ference =

Yo-3r
=1 i=1
JoE] 2] 4=
AlZbio A 2] A &)
1ZFiol Al 9] o S4]

= AZA o) Pt

/i}qxwo 4)
i=1

=4
=X

n
%
P,
0

NSE: 25213} A5A9 frAMdS vehiH, 1 o 747}
s RO ASA7F ASAE & ek s dvet
o, 0BT 25 35 R S5ArE A5A9F o]
Sle= <7t Kang and Park, 2003). Donigian Report
(2000)7} AAISE Al B3] g8 W9l AF 7k
(Table 3)¥} #t}.

Table 3. Criteria for evaluation model performance of flow

Evaluation Poor Fair

NSE for Flow < 0.6 0.60~0.70 0.70~0.80

Good Very good

> 0.80

%differencer= A9} IF5AE FEHA O E vlal]
gt FAARA L Ay} odEE viEEE S
gk NS LeERE FE AR E AR, %difference
740 ol 7PheTE Ee A5 BoX9 Afo)7) A=
A& 9v]sth Donigian Report (2000)7} AIAIgE &REAQ1
2390 g& W99l AF T2 (Table 4)9} 2th

Table 4. Criteria for evaluation model petformance of nutrients

Evaluation Poor Fair Good Very good

%difference

for Nutrients ) 253

15~25 <15

NSEE olg3to] f&& B4 & Ad =xAXHe o
3t o %] 2] NSEx 0.8, R2+= 0.8 (Fig. 4), 5% A4 &
Aol dist 5% NSE+= 0.7, R2+= 0.7 (Fig. 5), 3%

A Rkl thigk o529 NSE+= 0.6, R2:= 0.6(Fig.
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M5 2 gskiA], F(Total Phosphorous, T- P)Oﬂ
B 0mM, EAAAG digk 52
= 04289901 % difference += 19% UERE
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Fig. 4. Result of calibration for flow estimation at Golji A.
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% difference 7} 15 - 35% ¥ 73-F- “Very good”( < 15%)
ol o]o] “Good” 2= ARFE v} 9lom, mepa]  Aof|A]
1% SWAT 239] T-P o #dt 2ol 7t slo=
et} SARE NSESF R27} Bl 2R ghs H.517] whitel
T-P2] Aoy A2 Wsle] digh 242 ghe]#olx] X3t
Aoz eE| et oo & AtellA Ao 2% T-P A
ke ASA 9} o5A] 9 FEe R vlu 9 BAEIth
i o:]——TLoﬂ/ql: Jﬂ—ir/u )\]-E;(]oﬂ bﬂ-oﬂ 37Ho] ixgq] }\]1/}
2|5 Agsto] A o5t T-P Afass Bkl
ArEE A7 BA7IZQ1 20116 ~ 20125 o
2 slslom, Fed 7 e EXolE T ¢ 7.6%l 24
O Ag @3 Z 1, 3, 5 mo 2AY A8 T T-P A&
2 vt F 1 m 2 A8A] A8 48 Ao
Hl&l 17.4%, % 3 m 2 244 24.1%, = 5 m 24
AgA] 28%2] T-P 7<17hq=,%g B tTable 5). =Ad] =
7t wet T-Pe A7 1 AXE Ao ® YERtal QA
g & b WA RS Guskal o) AAAREF A
2 olojx] AAA o) %}*ﬁﬁa‘ I 9lem, ofol AAT
84S e A 24 F AR A7 2eg Zlojth
Lt 2A0]e] &) Fof] tigt T-P A7Ha & (Efficiency, %)
29, 1m *M«l 8% 17. 4%, 3 m 29 A4
0%, 5 m 2] A 45% = YeR7] wiiel], 240
1 7kl wet A7 %Wr AES VAR, S84
Adhs Ao UERT

mlo l-“

u\‘ _11+1

Table 5. Effects of vegetative filter strip on T-P trapping
efficiency

WN=0mFW =1 mFN=3mFWN=5m

T-P(kg/day) 8.65 7.15 6.57 6.23
Reduction(%) 17.4 24.1 28.0
Efficiency (%) 17.4 8.0 45

T-P: Total Phosphorous; FW: Vegetative Filter Strip Width
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