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Abstract

Because of increased nonpoint source runoff potential at highland agricultural fields of Kangwon province, effective
agricultural management practices are required to reduce the inflow of sediment and other nonpoint source pollutants into the
water bodies. The watershed-scale model, Soil and Water Assessment Tool (SWAT), model has been used worldwide for
developing effective watershed management. However, the SWAT model simulated sediment values are significantly affected
by the number of subwatershed delineated. This result indicates that the SWAT estimated watershed characteristics from the
watershed delineation process affects the soil erosion and sediment behaviors. However, most SWAT users do not spend time
and efforts to analyze variations in sediment estimation due to watershed delineation with various threshold value although
topography falsification affecting soil erosion process can be caused with watershed delineation processes. The SWAT model
estimates the field slope length of Hydrologic Response Unit (HRU) based on average slope of subwatershed within the
watershed. Thus the SWAT ArcView GIS Patch, developed by using the regression relationship between average watershed
slope and field slope length, was utilized in this study to compare the simulated sediment from various watershed delineation
scenarios. Four watershed delineation scenarios were made with various threshold values (700 ha, 300 ha, 100 ha, and 75 ha)
and the SWAT estimated flow and sediment values were compared with and without applying the SWAT ArcView GIS Patch.
With the SWAT ArcView GIS Patch applied, the simulated flow values are aimost same irrespective of the number of
subwatershed delineated while the simulated flow values changes to some extent without the SWAT ArcView GIS Patch
applied. However when the SWAT ArcView GIS Patch applied, the simulated sediment values vary 9.7% to 29.8% with four
watershed delineation scenarios, while the simulated sediment values vary 0.5% to 126.6% without SWAT ArcView GIS
applied. As shown, the SWAT estimated flow and sediment values are not affected by the number of watershed delineation
significant compared with the estimated flow and sediment value without applying the SWAT ArcView GIS Patch.
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Fig. 1. Location of the doam-dam watershed a pyeongchang,
kangwon-do.
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Fig. 6. Digital elevation model at the doam-dam watershed.
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Table 1. Details of simulated flow using swat arcview gis
extension and swat arcview gis extension patch
Doam-dam watershed

Simulation period 1984 ~ 2004
No. of subwatershed delineated 13 31 77 101
Threshold value (ha) 700 | 300 | 100 75

w/o SWAT patch applied (m¥s) | 76 | 68 | 69 | 7.7
w SWAT patch applied (m%s) | 77 | 77 | 77 | 7.7
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Fig. 13. Comparison of simulated flow using swat arcview gis
extenson and swat arcview gis extension patch.
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Table 2. Details of simulated ss using swat arcview gis ex-
tension and swat arcview gis extension patch
Doam-dam watershed

Simulation period 1984 ~ 2004
No. of subwatershed delineated 13 31 T 101
Threshold value (ha) 700 | 300 | 100 75
w/o SWAT patch applied (mg/L) | 417 | 248 | 184 | 415
w SWAT patch applied (mg/L) 579 | 528 | 463 | 446

1,200

@@@

13 Subbasins 31 Subbasins 77 Subbasins
Bw/o SWAT Patch Applied (mg/L) 5w/ SWAT Patch Applied (mg/L) ‘

SS (mgiL)
°
2
38

S
3
3

[

101 Subbasins

Fig. 16. Comparison of simulated ss using swat arcview gis
extension and swat arcview gis extension patch.
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