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Abstract

In recent years, riparian buffer system has been known as one of the effective best management practices. However,
establishment of riparian buffer system in aspect of plant species and its position in the riparian buffer zone has not been
investigated due to lack of efficient evaluation method for the analysis of water quality improvement with established riparian
buffer system. To solve this problem, the SWAT-REMM prototype was developed by the researchers in Canada. But,
SWAT-REMM model can not consider the NO3-N load into riparian buffer system through subsurface flow. Thus to solved
this problem, Fortran code of SWAT-REMM model was modified. This modified SWAT-REMM system was applied to the
Bonggok watershed. Three riparian buffer scenarios, 15 m, 10 m, 5 m width for tree and grass, were made to evaluate the
effects of riparian buffer system on water quality improvement. Reduction efficiency of T-N by riparian buffer system of 15 m
wide was the greatest (6 ~ 37%, depending on subwatershed characteristics) among 3 scenarios. It indicates that the reduction
efficiency of T-N load has increasing-tendency, as buffer width increasing. The results obtained from the analysis showed that
wide buffer zones are found to be more effective in reducing non-point pollutant than narrow buffer zones in the riparian
buffer zone system. Hence, the SWAT-REMM model could be efficiently used for evaluation and design the most effective
riparian buffer systems to reduce pollutant loads to the watershed although many limitations still exist in SWAT-REMM
model.
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Fig. 1. Sutdy watershed, Bonggok watershed, Gonju-Si, Chungchungnam-Do.
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Fig. 2. Fluxes among nitrogen pools in REMM (Altier et
al., 2002).
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Fig. 3. Overview of riparian buffer system.
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Fig. 4. Overview of SWAT-REMM prototype.

Table 1. Field input data of REMM model

SWAT (Output.sub) REMM (Sub#.FIN)
REMM input data ' SuU RQ Surface_runoff
(Surface_NO;-N) GW Q
= Subsurface runoff
LAT Q =
REMM input data >
(5“5"”';:;_5‘0:‘") SYLD Sediment_load
JRuP Nitrate_surface
NSURQ -
QRSP Phos_surface
SOLP -
SEDP Phos_sediment
Lat NO
: Ga_ O] Nitrate_subsurface
Fig. 5. Modification SWAT-REMM pre-processor. W_NOs
HE FHgdos §92 4 33, SWAT-REMM Prototype 24. SWAT-REMM Z&<2| Xz
2N s fYEHe #F FdH T 71AREA SWAT-REMM 239 JHAEE= SWAT 289 ¢z
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2] Z47te] AIgho] REMM 29| YYPARRE 2294 Geographic Information System, NGIS, 2002) +3] A =25
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Fig. 6. DEM of Bonggok watershed.
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Fig. 8. Soil map of Bonggok watershed.

AET= 374X 2] 4 KA 2(Environmental Geographic
Inforamtion System, EGIS, 2002)2] 1:25000 EXHEE F
BEFE o] &3ty thFig. 7). Fig. 79149 2ol B33 9
U Exo]&e AIHAZRAYFAAY, FAAY, LEAY,
AYAY) 7.39%, LAY 4.37%, A 634%, I8 AY

FEEHN SIZSEZEIX] M6 H6E, 2010

81.81%2 4] AGo] qF-EE AASFE UALH cell size
2x29 ESEE FUHS7| oA AFE 1:25000 B2
EYEE o] &3 tiFig. 8).

3 SWAT 289 74AEE 4714 AEE AR,
Z5E, 54, QA JUsE A2k JALEY A
87} 983t 2 AF9AE B3 49 I3 AA@
9HE T/M 20019~20063 Z5F AEE ol&sdon 4
w2 7| 4A8E A 71339 A8E o] &}k

25. FHE =M AlUZIR

2 dAFdqAe F 319 $Hd 2P E Ads
Aot 18 $HE AlUYElE Zone 1| IE, Zone 2 BE,
Zone 3 £AE A5y FEEZE IS mZ SHL 28 F
HY Alygles 19 2 7Y AEE AASE 7
Z2 10 m2 stk 33 FEY AYex ¥ 29
Ayel o9 e AE8S AAsgen FEEw s mE o
24 F4stAFig. 9).

3. 21t ¥ &

3.1. SWATZ2 &S| HEH

SWAT-REMM E3oz FHge wosir] Jaixe
Hgow f]sE % 2 e9¥sEF 9 d¥AR
Zasit} o)A FF 4 LGFHFY UPAEE SWAT
2NN A" Y2 AAE Ed2 FHHAAY] WE
of SWAT EFojAe B&io] Frsojof Frt uwehA
B dAFoME SWAT 289 B33 9 20054 1€ 1€
2e 20059 12€ 319744 4% 2 F44 FEA A
aWE BAF F 20068 19 19%EH 20063 129 31Y
A AP L AANsEY o9 B3d /F 4 74 3%
AR AZX(A7]&, 2007)9 SWAT EH9 o ZA& o]
g3t =¥ AYAHS Hrrstaoh Fig. 102 200599
E2H /499 422 239 27 o9 R*E 074, El A
FE= 0682 ¥n3 EL A2 eyt Fig. 112 2005
e f2S AT 2FE EUE 2006 BFH FYel
Z2AE AN A R*= 050, El AFE 0452 Y

Fig. 122 200599 B33d /99 24L& 23 2
# o]® R’E 065 EI AFE 0612 HEY ¥ FAR
Uebgh Fig. 13+ 2005399 #3248 B39 2948 E
g2 20069 EI3A 494 #BL AAF Z2F R'e
0.50, El ZAFE 0512 Yebgth

Ramanarayanan 5(1997)2 ZA3AIFR%)7} 0.5 o|4o]i
BHEEAFENTT 04 o]ge]d EFo] AAJYE 2 2
9 st Aoz AgstHth mekA 2005, 20060 FF 2
229 FARF A 200698 FF FAAAME El A7t
0452 05820 #HgAT AvHoz 43 2 F249 El
AF7E 058 & ALE Hol 2od #3 2 249
A7} 238 499 43U xS g 4 JAAZES
Z 29 & Aoz wudc EF H7H(2007) AT
N9 §% 2 FAro) A=A A RS} EI AF



SWAT-REMM ZEE 0|28 S3H Foo| el =4 w2 & 24 M 58 24

915

(Buffer 5 m)

(Buffer 5 m) Zone 1

(Buffer 5 m)

“
Scenario 2

Zone 3
(Buffer 3.34 m)

Zone 3
(Buffer 1 m)

Fig. 9. Three riparian buffer system scenarios simulated in this study.
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Fig. 11. Comparison of simulated and observed flow (Validation, 2006).
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Table 2. Estimated T-N reduction with three riparian buffer system scenarios

T-N
*Sub Buffer 15 m (Scenario 1) Buffer 10 m (Scenario 2) Buffer 5 m (Scenario 3)
basin | Before RBS** | After RBS | Reduction | Before RBS | After RBS | Reduction | Before RBS | After RBS | Reduction
(kg/halyr) (kg/halyr) (%) (kg/halyr) (kg/halyr) (%) (kg/halyr) (kg/halyr) (%)

1 5412 5.089 5.975 5412 5.092 5919 5412 5.143 4971
2 5.551 4.868 12.307 5.551 4985 10.203 5.551 4.999 9.945
3 5.941 5.095 14.243 5.941 5.224 12.057 5.941 5316 10.508
4 2.534 1.629 35.723 2.534 1.669 34.121 2.534 1.715 32.309
5 5.353 4436 17.134 5.353 4.606 13.955 5353 4.750 11.282
6 5.666 3.562 37.134 5.666 3.995 29.488 5.666 4018 29.077
7 5478 4.143 24374 5478 4.403 19.622 5478 4.500 17.850

" Subwatershed No. containing upper subwatershed
" Riparian Buffer System

40

g Scenano 1 (15m)
mScenana 2 (10m)
0O Scenaria 3 (Sm)

®

8

Reduction etficiency (%)

1 2 3 4 L} 6 7 §
Subbasin

Fig. 14. T-N reduction with three riparian buffer system
scenarios.
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