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Efficiency of Riparian Buffer Zone on Removing Sediment Yield Using SWAT Model
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Abstract

Riparian buffer zone prevents sediment entry into drainage channels or as a protection from runoff and wind erosion. However, Studies
about its removing effect according to Riparian buffer zone are shorted now. In this study, using the SWAT model, Byongseong watershed
is built on the Arcview GIS. Using the function of the filter strip in SWAT model, it is also examined about the variation of sediment yield.
As a simulation result, the case of constructing riparian buffer zones at subbasins near the outlet shows generally high efficiency on remov-
ing sediment yield. In addition, according to the scenario analysis of changing riparian buffer zone width, it is thought that 5-10 m riparian
buffer zone width is the highest efficiency on removing sediment yields generated from Byeongseong watershed.

Keywords : SWAT, Riparian buffer zone, Sediment yield
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Fig 1. Location of Byeongseong stream watershed

(IS

H9] 36°14'3"~36°32'16" Alolol]l YX|slarL glomn] Fiol
o= oF 33.5km, BAEE 9F 25.0km7} Hot

o] 52 oAl G54 Al1AFolH 84
I gk Y] Aol AEsicl

PG oFAN Ame FYA 2
Wem givk BAe fee) Ae s
=y

¢

[-'0

of

o pY

Jo

18
% ¥

i o
fr
k)
ok
oX,
2
%
ll
2
=
2
[o

o= 3 FA] 52
dree AFe A AN A Fo2 Rk
Frzloln 1 3 Al 7HA] o]2EE Askdo] 9t
A g zlo] HRtollA 742t RekA "ArhAd s,
1990).

B f§99 EXol§ d3S F F9 WA 433.11 km]
thale] AR 53.94%, = 30.03%, ¥ 13.21%, A718} 2.05%,
9 0.50%, YA 027%= AHT} w29 vliFo] ¢ =
S & 57 Ao

3.2 Xz 74

Yol AES 9% oY AsE AR, EYE 4 E
Aol8=, T1)al 7PIRIE 5o] 22olA] "t AFAFER o]
B5= FALEAR(DEMPR EFE B EXol 8 e 37}
FAAE] EFHRA|2E(WAMIS, www.wamis.go.kr)ol| 4]
AFEe A8E 247 ARSIt E 2). SEEEE

TELESRLE

[T ]

m']l:l[']IJI[llﬂ:l | OO EI]];II,-
fcezsEae fge ]

(¢) Soil type grid

Fig 2. Input GIS maps

SWAT Zes 0|8t HISAIH 280 [ME EARES M =Y 113



30m x 30 mo|th. SWAT R&ol|x] DEMS ©]-83}o] Stream
definitionl| A & 7P Ad3s] 28S dAHH
(Threshold Area) 800 haS Z|-83l913L 1 Ay} 29719 A&
ooz BEIthd 3). B3 9] 7PdREEA
A ArAsE, 4 HAA T, T, AuEE, YA
LoaiA =, el B f94 xSk =
7Pl gi7] wlell £ FRle] 7P AEE B4l |
A 7RIS et VIR E TEIIo™ Ak A
Folle £ o] B AlET §lo] ks AREF A
55 ARSI

o

33 BEXE 75

SWAT-H43 2&o] il 8L 317 Sleixi= WA
7R AR A&H R A5E I 77 A57t 87
SIARE WA A 7Rl AX A& 0F A5
A FEF AuE B gor, gt e dFHTe] AUE
Hoz wolfe ekl 8d 1HHow wEH FHAET)
AT T2y SWATE RS HAS flside 19 14 A&
7} Baspy] o] ol 19 1t AEE vhe7] 98
8Y HF9 #FH FHAEE UHOE TANKEEFE S
(Sugawara, 1995)& ©}83}0] d FFARE AITHEHA
A3 AR, 2007). °olF ol ¥F ARE FI|I
SWAT-HAH 23 w/fHs-E 4315t

BEAMERS A 7 AR TRV 8Y 1149 F
T Azt o, o] AxE ] sl EAM=EZS]
735 FAEAE vlHeF 4719 (Minimum Variance Unbiased
Estimator : MVUE)(Bradu 5, 1970)2 ©]&3ly f33 4
A F= Alolo] A A& A T3] 5, 2007a),
TANKEEOZ 1Y HEo2 35t fAEE o83 |
d 4 BAGES ARE TSSIAThEEEs] 5, 2007b).
o]F o5 = AR IF3te] SWATHAAH 239 vyl
WS T80

Santhi 5-(2001), Benaman®} Shoemaker(2004), 12|31l 7K.
73 S(20070lX frg B EANEl #AS v HTES
ARERon £ AqoMs 7IEo] AYPHJD AEARE

Fig 3. Watershed delineation

114

a1 31t B9 == ARASG R} NSCAISE ©]
g3t Felsigitt. o7 & AA AEe meriErt A
ol I=AE Uehll= AAAISeH el 19 7S
7 AAelel o] Aethe A& oIt BEgk NSCG=
Nash 519700 AStE A2y Rorlgr}t ARz 4
vht ZHH dSseAE UeRiH, o] B8 10 Thke
T5 A Relgs gty BE =Y EAC oA
R 0.6 o)de]al NSC 0.5 oPdold RoAtsrt AARsE
Z Adgke =9t

B Aollxe UA Rofrkg o] e BASIIAL o]
W R? 0.6 o), NSC 0.57} oPFe] x7lo] =29 w7lA|
Frda} B mivasE v o s 2EslY) o % #RF
2o Aol FRHY EAM=H FES BAsIer o
T S BASIS wiek 2 WRle] A8t 1
& 4ol|A ole} 2L vfS: ZFHAE flow chart2 AlA]
Skt

fFrEed A Al S Fe AR ZSEFASF
(SOL _K), AFAZ°](SLSUBBSN), EYZAI(ESCO), A3k
= Al scsdie] EY B EAol 854S YERli= CN 2
5ol ot 2" 49] WHoE miiHeEgS Ak 3
o} o] wiZfH4e] 7] default FHOET T3] A
e 2 2| ske Zlo® veistth 2 #5F 2| Al
R 0.901, NSC 0.8780] 7|12=QoH, A 4% 2o] AR
0.939 NSC 0.737% 2= F UAHZH 35). w2hr] F71H
Q1 i 24 Qlo] vy YA BEAMES wiiSE
T3 BEAMERe] Wi & WA BEAMER 2o
o ougt wiZart JEs FEA e B4S AARIA
o £d A A% o2 wi7iEss & USLE C2F SPCON
2]l SPEXP7} BEAMERR] Rolo] J3S F= Ao=
etk 18 62 71 F SPCONS| RIZHE 24| Ao
o, WS WERE 5 2ojE Avtel w3 el 712wk
Fe] vleS Hlast 2 (65 A&t 1 dFES e
WAt

NIER &-day intervals data

SWAT_Byongang o

Fiun SWAT

Daily runoff data generation
(1988-2002)

-

r

If Runoff is Adiust CN,
NSC =05 SOLAWC.ESCO.S
F:z 06 OLK

Fiun SWAT

Adiust C_USLE
SPCON,SPEXP

Calibration complete

Fig 4. Calibration procedure for flow and sediment

safstel=2g, Mad 45 20084 8

I



[ — cosenvea
1.00E+02 e Sirrusated
9.00E+01
.006+01
7.008+01

§ &,00E+01
.E. 5.00E+01
§ 4006401
= 3.00€+01
2.00E+01
1.00E+01
1.00g-02 b L .
0 20 40 60 80 100 120 140 160 180 200 20 240
Month (1988-2007)
(a) Month
4. 0E+D1
0 —— observed
35N . .u - simulated
3.06401
B 256401
P
£ 20+
5 1.56+]1
L 1,06401
5.0E400
0.0E+00 : — —
1 2 3 4 5 6 T 8 9 10 1M 12
Morth
(b) Averaged month
1LOE+H2
g
E s
= LOE+0T [.”
3
w
o
:
- -8 = Simulated
1.0E+00
1588 1959 1990 1691 1992 1993 1994 1995 1996 1997 1538 1999 2000 2001 2002 2003 2004 2005 2006 2007
Year
(c) Year
Fig 5. Calibration of flow
1000
Z
o
DI
= 100 ~
?“ /ﬁm nooz 0oo3 aoo4 Qoos 0,006 qoo7 0008 0008 aom
10

Parameter Range

Fig 6. Sensitivity of SPCON

AlE 71Egkolt.

B Aol 7+ EXo]&Fee] w2 USLE_C#k AH
0.001, += 0.030, % 0.200, A7k} 2149 0.003, 1 0.000
o2 it 3 ahe] HH7 ARl Js
= SPCON¥} SPEXPE= ZHZF 0.00013 1.52 A3l om
olZ ¥ 1o] JERAITE. o714, DefinitionS SWATE& o]
vj7HS BT H8E grolo} vpiHSs 24 $of mojsh
Az 98 fAF R? 0.876, NSC 0.843S S & e
o, ¥ BAMGEH 5o A¥= R 0.801, NSC 0.898°]31
o} 3E 2¢9F 19 70l 1 ®o] ARE YeRth

34 g BN

Stream definition”]52S E3l] AYAH (99 A
HSE 702 ZF AFY A7E et 13
32 R Agle] Zdols gElelis o AptE= o
o] AALE Ho] Far k. FHAFA] Zo] 1m Y
o) FARRERE 127404.1 kg/day AAEC] 3.75%, 3m & uj
FAPIEERO] 127404.1 kg/day 8.37%, 5mE AT wje]
AREETF 1174103 kg/day AIAE 11.30%, 10m & o FAF
2=o] 1115888 kg/day AAE0] 157% 15m 4 wff A}
AETF 109952.6 kg/day AAAE 15.70%, 15m L w) FARE
2 109952.6 kg/day A& 16.93%, 20m 4w FARIE=F
108049.3 kg/day A A& 1837%, 25m ¥ w] FAIEZH
104208.0 kg/day A AL 2127%, 30m & o) FAEH
104035.6 kg/day A71& 21.40%0F ettt %7]9] ST
o HA Z9l 1~10m¥ W 3.75~15.7%= FHTY A
Zof| H|3)| =& AFEES Hole Ao YERITH

E Me 7 Afdel FHASTANE 15 mE AT H,
R o) e AR BelFal k. olof] HEeA
2o o]  AREE BEAMESS HolFa gl
Adeo] 71 2 A9 11H AFHOE 769848 kg/day
oy, thyo = 15 A2f9 3546.88 kg/day, 1281 2fr-e
1799.34 kg/day, 5 AF 1678.17 kg/day 52| =02 e}
wom, tAFeR 7IE ASARY MY v BE 2
Aol YA Afrelel] FHATANE AXET W Azto] 2
Ao JeRITE B3 3 4olMe skdZe] 3 A 4

K12

HoH

Table 2. Calibration results

Y%Diff = [OfOBC}>< 100 ©) Monthly data Yearly data
BD
Opc R? NSC R? NSC
o= WAE wEs 8T wo] AL Oges 23 A Sediment 0.876 0.843 0.801 0.898
Table 1. Parameters used in model calibration
Parameter Model Processes Description Model Range Definition
Forest : 0.001
Rice :0.030
C USLE Sediment Cover or management factor 0.000~0.450 Farm :0.200
Urban : 0.003
Water : 0.000
SPCON Sediment Coefficient in sediment transport Equation 0.0001~0.01 0.0001
SPEXP Sediment Exponent in sediment transport equation 1.0~1.5 1.5
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Table 3. Removing rate and Sediment yield according to changing
riprian buffer zone width

Buffer strip(m) |Sediment yield (kg/day)| Reducing rate(%)
0 132367.9 0.00
1 127404.1 3.75
3 121288.7 8.37
5 1174103 11.30
10 111588.8 15.70
15 109952.6 16.93
20 108049.3 18.37
25 104208.0 21.27
30 104035.6 21.40
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Table 4. Rank of subbasin according to the efficiency of riparian buffer zone (15 m)

Rank No. sb Reduced sed/length (kg/day/m) Reduced sed. (kg/day) Area (km?) Length (km)
1 8 16.72 1755.4 10.04 0.11
2 15 291 3546.88 10.71 1.22
3 11 2.27 7698.48 5.69 3.40
4 10 0.65 1481.4 4.20 2.28
5 12 0.36 1799.34 5.49 5.04
6 9 0.28 214.99 3.87 0.78
7 5 0.19 1678.17 22.08 8.68
8 0.12 1176.9 38.31 9.74
9 4 0.05 83.95 9.63 1.77
10 26 0.05 21.84 13.30 0.47
11 7 0.04 74.26 0.91 1.91
12 13 0.03 394.15 49.15 11.51
13 23 0.03 64.89 22.45 1.92
14 18 0.03 56.94 21.48 2.10
15 27 0.03 13.65 3.84 0.53
16 21 0.02 31.58 4.28 1.35
17 24 0.02 133.91 33.06 6.55
18 16 0.02 35.9 17.45 2.04
19 14 0.02 165.02 34.32 9.52
20 6 0.01 30.38 2.54 2.29
21 28 0.01 13.65 12.32 1.31
22 20 0.01 13.25 1.23 1.75
23 19 0.01 41.18 25.96 5.49
24 29 0.01 13.65 16.52 2.38
25 1 0.01 2.86 9.95 0.50
26 17 0 21.62 7.46 4.55
27 22 0 0.14 11.64 1.30
28 25 0 0 12.98 4.04
29 2 0 0 8.82 0.86

Table 5. Reduced of each season

Default (kg/day) | Buffer strip (kg/day)

wet season 350900.5 293285.1

dry season 8492.684 6601.532
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