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Simulation of Hydrological and Sediment Behaviors in the
Doam-dam Watershed considering Soil Properties of the Soil
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Abstract

The alpine agricultural activities are usually performed at higher and steep areas in nature. Thus, significant
amounts of soil erosion are occurring compared with those from other areas. Thus, the soil erosion induced
environmental impacts in these areas are getting greater. The Doam watershed is located at alpine areas and
it has been well known that the agricultural activities in the watershed are causing accelerated soil erosion
and water quality degradations. Many modeling approaches were employed to solve soil erosion and water
quality issues. In this study, the Soil and Water Assessment Tool (SWAT) model was utilized to simulate
the hydrologic and sediment behaviors in the Doam watershed. In many previous modeling studies, the digital
soil map and its corresponding soil properties were used without modification to reflect soil conditioning at
many agricultural fields of the Doam watershed. Thus, the soil sample was taken at the agricultural field
within the Doam watershed and analyzed for its physical properties. In this study, the digital topsoil pro-
perties in the agricultural fields within the Doam watershed were replaced with the soil properties for
reconditioned soil analyzed in this study to simulate the impacts of using soil properties for reconditioned
soil in hydrologic and sediment modeling at the Doam watershed using the SWAT model. The hydrologic
component of the SWAT model was calibrated and validated for measured flow data from 2002 to 2003.
The R’ value was 0.79 and the El value was 0.53 for weekly simulated data. The calibrated model parameters
were used for hydrologic component validation and the R? value was 0.86 and the EI value was 0.74 for
weekly data. For sediment comparison, the R? value was 0.67 and the EI value was 0.59. These statistics
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improved with the use of soil properties of the reconditioned soil in the field compared with the results
obtained without considering soil reconditioning. The simulated sediment amounts with and without con-
sidering the soil properties of the reconditioned soil were 284,813 ton and 158,369 ton, respectively. This
result indicates that there could be approximately 79% of errors in estimated sediment yield at the Doam
watershed, although the model comparison with the measured data gave similar satisfactory statistics with
and without considering soil properties from the reconditioned soil.
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Fig. 1 Location of the Doam-dam Watershed at
PyeongChang, Gangwon-do
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Fig. 2 (a) Soil sampling location at the Doam-dam
watershed, (b) Soil hydrometer test (c) Soil
gradation & particle size distribution test
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