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Application of SWAT for the Estimation of Soil Loss
in the Daecheong Dam Basin
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Abstract

The Soil and Water Assessment Tool (SWAT) developed by the USDA-Agricultural Research
Service for the prediction of land management impact on water, sediment, and agricultural chemical
yields in a large-scale basin was applied to Daecheong Reservoir basin to estimate the amount of soil
losses from different land uses. The research outcomes provide important indications for reservoir
managers and policy makers to search alternative watershed management practices for the mitigation
of reservoir turbidity flow problems. After calibrations of key model parameters, SWAT showed fairly
good performance by adequately simulating observed annual runoff components and replicating the
monthly flow regimes in the basin. The specific soil losses from agricultural farm field, forest, urban
area, and paddy field were 33.1, 2.3~54 depending on the tree types, 1.0, and 0.1 tons/ha/yr,
respectively in 2004. It was noticed that about 55.3% of the total annual soil loss is caused by
agricultural activities although agricultural land occupies only 10% in the basin. Although the soil
erosion assessment approach adopted in this study has some extent of uncertainties due to the lack of
detailed information on crop types and management activities, the results at least imply that soil
erosion control practices for the vulnerable agricultural farm lands can be one of the most effective
alternatives to reduce the impact of turbidity flow in the river basin system.

keywords : SWAT, Soil erosion, Reservoir turbidity, Land uses, MUSLE
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s g 49 FEVEEAL BuM(@EeAdE pgtel 1ol opited diFo] gl ol sfddict. &
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Table 1. Model parameters used for annual water budget and runoff calibration

Variable Definition Wsitzwlly | At
value value
ESCO Soil evaporation compensation factor 0.95 0.2
GW_REVAP Groundwater "revap” coefficient 0.2 0.027
REVAPMN Threshgld depth of water }n the shallow aquifer for "revap” or 1 0,65
percolation to the deep aquifer to occur (mm)
GWOMN Threshold depth of water in the shallow aquifer required for 0 200
return flow to occur (mm)
CH K Effective hydraulic conductivity in main channel alluvium 05 100
(mm/hr)
ALPHA_BF Baseflow alpha factor (days) 0.048 0.036
Table 2. Model parameters used for calibration of soil losses
Variable Definition izt srcljasired
value value
USLE_P USLE support practice factor 1 variable
USLE_C Minimum value of the cover and management factor 0 variable
SPCON Coefficient in sediment transport equation 0.0001 0.001
SPEXP Exponent in sediment transport equation 15 1.2
CH_EROD Channel erodibility factor 0 0.3
CH_COV Channel cover factor 0 0.7
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(Relative Error, RE), A& 2HRoot Mean 3.1 7+ SE=F AT}
Square Error, RMSE)$} 23 &84 %5 (Efficient
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2 Yehe= g2 9% o3 Bixg o 5 . e FH AR A SWAT Rl #45 7AFEES
RMSE 7te] 0o 717142 mdo] Miso] nr} 04 Hagriete A mow, 4 AHE A »
sith= 21 vEbdth T AR AARFEES v A e A%
EI3= Nash and Sutclitfe(1970)0] <]} Algtsglen, — HRIth & FEde] ook RE)e v e AHRMSE)
Servat and Dezetter(1991) 75 &3] T of M= 27 -13%~142% R 381~17.250]4L, EI
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Table 3. Calibration results for annual runoff in major stations during 2004 (Units: mm)
. Base | Surface | Total Water
Control point Item Flow flow Yield RE RMSE EI
Observed 259.7 717.2 976.9
Sut -8.1% 381 0.62
Hong SWAT 1730 | 7242 897.6
Observed 4814 | 769.7 1,251.0
Hotz ’ -9.6% 523 061
otan SWAT 2850 | 8445 1,1305 °
Observed | 2363 | 594.4 830.7
Songch 7.4% 17.25 0.61
ongeheon SWAT 2034 | 6865 892.2 A
Okeh Observed 188.7 742.3 931.0 1.3% 1056 0,62
n —1. . R
cneo SWAT 1900 | 7269 9193 °
Observed 1490 | 5856 734.6
Ch +14.2% 5.02 051
congseons SWAT 1467 | 6912 8388
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Fig. 2. Linear relationships between observed and simulated monthly runoff flow(mm) at control stations
in Daecheong Reservoir basin: A=Sutong, B=Hotan, C=Songcheon, D=Cheongseong, E= Okcheon
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Fig. 3. Comparisons of observed and simulated daily runoffs in Okcheon(above) and
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Cheongseong(below) stations during 2004

Table 4. Statistical evaluations of model performance for daily runoff simulations in 2004

g Mean of runoff(CMS)
Sizions/ Rainfall(mm) _ RE RMSE EI
Factors Observed Simulated
Okcheon 1,507.0 58.05 78.43 -1.33 122.1 0.62
Cheongseong 1,354.0 15.22 12.45 -0.07 29.5 0.51
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Table 5. Estimated annual soil losses for different land uses in Daecheong Reservoir basins during 2004

Year Land Use Area(ha) Area(%) L(?fse(cti)frilc/h?/)siilr) Total Soil Loss(ton/yr)
AGRL 32,955.0 10.3 331 1,090,810 ( 55.3%)
FRSE 88,687.1 27.8 5.4 478910 ( 24.3%)
FRSD 78,964.3 24.7 31 244,789 ( 12.4%)
2004 FRST 63,580.8 19.9 2.3 146,236 ( 7.4%)
RICE 31,198.2 9.8 0.1 3,120 ( 0.2%)
URHD 8,793.9 2.8 1.0 8,794 ( 0.4%)
WATR 9,391.0 29 0.0 0 ( 0.0%)

AGRL: Agricultural Land-Generic, FRSE: Forest-evergreen, FRSD: Forest-deciduous, FRST: Forest-mixed,
RICE: Paddy Field, URHD: Urban, WATR: Water, respectively
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