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Application of the SWAT Model Using a GIS
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Abstract

With the aid of SWAT/GRASS interface, SWAT model was applied to a representative
rural watershed and evaluated for its applicability through calibration and verification using
observed data. Results of the model application showed that the simulated runoff was in a
good agreement with the observed data and indicated reasonable applicability of the model. In
predicting sediment yield, however, there were differences between the simulated and the ob-
served values. It seems due to the inaccurate determination of MUSLE factors, better predic-
tion of sediment yield could be achieved by selecting more appropriate MUSLE factors for dif-
ferent land use types. In predicting nutrient loading, the simulation results showed a similar
trend to observed data.
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Fig. 5. Subwatershed boundary map of Bok-
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Fig. 8. Digital elevation map of Bok-ha wa-
tershed
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Table 1. Input variables of management data
(unit : kg/ha)

t of fertili
Land use |Growth period Amount of fertilizer
N P
Paddy 4.25~ 9.10 290 80
Upland 5.10~10.10 30 25
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Table 2. USLE crop and management practice
factors for different land uses

Land use USLE C USLE P
Forests 0.001 1.0
Paddy 0.00 0.2
Upland 0.03 1.0

Farmsteads 0.01 1.0

Table 3. Nutrient loading from point sources
(unit : kg/ha)

Watershed T-N T-P
WS#1 87.9 4.06
WS#2 25.6 0.78
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Table 4. Results of sensitivity analysis for the
selected input parameters

. Relative
Item Description ..
sensitivity
CNp SCS Curve number 0.35
SC [Saturated hydraulic conductivity] 0.003
POR Bulk Density 0.05
AWC Available water capicity -0.23
CHNN Manning’s N for Channel 0.02
GwQ Initiél g.roundwater flow 0.09
contribution to streamflow

Table 5. Calibrated CN-II values

Land use Hydrologic soil group
A B C D
Paddy 68 68 68 68
Upland 65(65) | 76(76) | 84(84)
Forests | 60(56) | 77(75)
Farmsteads| 59(59) | 74(74) | 82(82) | 86(86)

( ) indicate the values suggested by SCS.
*adopted from Kim Jin Taek (1995)%.

Table 6. Calibration results for runoff during
dry period at WS #2

Runoff (mm)
w hed R? |RMSE
atershe Observed | Simulated
WSH#2 23.2 27.7 0.75 | 0.28
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Fig. 9. Scattering diagram of observed and
simulated runoff at WS#2
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Table 7. Calibration and verification results at
the outlet of watershed
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Verfication | oo | 367 | 319 m| 46 |034| 28
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Fig. 10. Calibration results at the outlet of wa-
tershed (’97)
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Fig. 11. Verification results at the outlet of
watershed (°94)
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Fig. 12. Observed and simulated
yields
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Table 8. Comparison of daily mean pollutant
mass by land use
(units : kg/ha/year)
This study Other study®’
T-N T-P T-N T-P
Forests 15.30 NA 16.9 0.077
Crop lands | 52.65 0.19 31.3 3.27

Land use

87.3mg/¢ god, T-Po A% A&7} 0.12
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