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Abstract

For the assesment of pollutant loads, a monitoring has been conducted to identify hydrologic conditions
and water quality of the Oenam watershed in Juam Lake, and the SWAT model integrated with GIS was
applied to the watershed and evaluated for its applicability through calibration and verification using observed
data. For the model application, digital maps were constructed for watershed boundary, land-use, soil series,
digital elevation, and topographic input data of the Oenam watershed using Arcview. The observed runoff
was 832.8 mm while the simulated runoff was 842.8 mm in 2003. The model results showed that the simulated
runoff was in a good agreement with the observed data and indicated reasonable applicability of the model.
In terms of nutrient load, the simulation results of T-N, T-P showed a similar trend to observed values. The
observed T-N load was 10.8 kg/ha and the simulated T-N load was 7.6 kg/ha while the observed T-P load
was 0.21 kg/ha and the simulated T-P load was 0.18 kg/ha. In general, SWAT model predicted observed runoff
and loads of T-N and T-P after calibration with observed data in acceptable range. Overall, SWAT model
was satisfactory in estimation of nutrient pollutant loads of the rural watershed.
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Fig. 1. Location map of study watershed.
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Table 1. Status of landuse(2001)
Region Landuse(ha)
Total Paddy Upland Forest Residential etc
Nam meun 2,877 374 134 2,235 42 92
Han cheonmuyun 2,964 201 78 2,591 21 73
Total 5,841 575 212 4,826 63 165
A A= FH WAL F9FAFRQ2001~2003 D) ABE o] &5t TEHIAT EF FEA
AE o1&, A T4, 718, JUEE AR FuiE EXCEEE o)L FAG
59 NRARE BF /143 ARE ol48UTh g9 Exe§ HEEES 2EHAHFig 2.
FEE W S ddoR 2001855 20033

BEZITHEE ~109)5¢ Aol ZUE o
AN EHUAT ZAAA Y - FBA AL Aes)
71998 %Y OTTALY] &2} $=9171¢1 Orphimedes
£ dAste 208 HE 02 AP, =94
59 AN Y F434 ARZRE Aol 529

=

Az
=S

#% BAZAL o8] fEe VAR,
FAZAH001~ 20039 F35H AW

N BFSA 2% DAL BEAE SHsil
wet £AAES AR 4T0)F Y LEAN 1
#ste] BHARZ AEAYT TNS 44"
500 mLE #H3to Z7 BAFF-2EHHY F34
AHo 2 B3P, T-P= +£EAE 500 mLE
3l 50 mLE2 5% t}& ascorbic acid reductionty
o Z1Este EMstgen, e FALEF
AN 3t AA AT BAE 448
%} FFARE o839 FF-HIF BALLE &
oo FF-NoF BAAS o8 g R
stFS A AT

I O

2 =

23. GIS Xtz 3=

AL Hde 71ETE 1:25,000 NGIS 3] A =9}
FTELEHY 125000 ALEAYEE oj&3L
o, EXo|LTE ZEANARYY 1:25000 E X
]8T & o] 83AY. FALE J|EEERE 30m
by 30 m A =F FXF 2 (Digital Elevation
Model, DEM)E F&343, EXEE 1:25,000 &
YEYEE ARG 884 ESTE, EA,
ESIAEQA, F5AS, $3UE 59 B
EYE EAXE FEAEHY FUEFIRA2

- 0T

3. @it Q o

31. F&0 g 2 HH

3o RAYL RYPOZRE ALH 3 ASH
7} 74 B EAFEE 39 2|2 2 visid
FE 99 2 REE XA E FFGolP.

FEEHY B HAHE YA S g F
290l e, B dFdAe SEREY P S
A AlZHe vl E geo)] dejAw, et BA
Aoz AEHI e STAAFRLYE o] &34
o diE 2¥0] ayRe)], BE XY 7FA AHe
1~2d AxE 29 A3 7|70o]7] fE 3}
T dojUlz ¥ BAE o2 AR gt &
3] SWATZ-S A7|#& R¥Y AF 539 59
© EY¢aidstd whe} SCSe| ONgro] 9430
AdHEZ 2Eo & & YA HLH
HA sl 7izte]l Badth £ AFdAE 2001dL
2dg A3 A= VIR HAAsa, BE
RAL 20023 SYBE 10€9714 &dd §499 &
dEFHAM ZAE FEFAEE AMR3l B3
gt 28 AL A% 7FeEE 45X
mexe AL B3 2AHNE BIAFER)
o} AfF Q) AHE=E Vel = RMSE(root mean
squre error)& AR5 on, ¥ 39 F&AS Ve
U= §-8 A 4==(EI) Nashs} Sutcliffe’ 7} 7 ¢lek 2)
& A3t AT 974, 2FAFE 0~
109} ¥99] 3t 7FREA 19 77 E 454
9} BoX7t Aol e RE Y|} 3A
T AR Al ©A 349 LAk Hrkste A
o 2A A9 FEE YERRAE Ed. oebA



1030

AN/ Stream
Watershed

Dem

(7] 42 - 164.333

$31.333 - 653.867
653.667- 778

776 - 898,33}
898,333 .~ 1020:867
1020.667 - 1143

(2) DEM

(b) Landuse

(c) Soil group

Fig. 2. DEM, landuse and soil group map of the Oenam watershed.
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Fig. 3a. Observed and simulated discharge at the QOenam
watershed for calibration period(2002).
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3b. Scatter diagram of observed and simulated daily
discharge at the Oenam watershed for calibration
period.

Table 2. Observed and simulated discharge for calibration period

Discharge (mm)

i i 0 SE (mm/d EI R’
Year  Rainfall (mm) Obs. Sim, Sim/Obs (%) RMSE ¢ ay)
2002 1,331 1061.8 1054.9 99.35 7.72 0.97 0.98
* Note) EI : Efficiency Index, Obs : Observed, Sim : Simulated
E— Rainfall Sim_runoff o Obs_runoffi 200
1000000 0 - R2=0.80
x
® 150 }
A 10000 { 1100 E )
) =
£ | 200 € £ 100 |
£ 100 = g
E 300 £ §
A - = 50| pu) ®
1 £ 4
400 @
®
0
0.01 500
50 100 150 200

May Jun Jul Aug
Date (day)

Fig. 4a. Observed and simulated discharge at the Oenam

watershed
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Fig. 4b. Scatter diagram of observed and simulated daily

discharge at the Oenam watershed.
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Table 3. Observed and simulated discharge for validation period

Rainfall Discharge(mm) Sim/Obs RMSE 2
Year - EI R
() Obs Sim (%) (mm/day)
2003 1138 832,79 842.75 101.20 6.47 0.82 0.80
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