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Abstract

Although the dominant land use at the Imha-dam watershed is forest areas, soil erosion has been increasing because of
intensive agricultural activities performed at the fields located along the stream for easy-access to water supply and relatively
favorable topography. In addition, steep topography at the Imha-dam watershed is also contributing increased soil erosion and
sediment loads. At the Imha-dam watershed, outflow has increased sharply by the typhoons Rusa and Maemi in 2002, 2003
respectively. In this study, the Soil and Water Assessment Tool (SWAT) model was evaluated for simulation of flow and
sediment behaviors with long-term temporal and spatial conditions. The precipitation data from eight precipitation
observatories, located at Ilwol, Subi and etc., were used. There was no significant difference in monthly rainfall for 8 locations.
However, there was dlight differences in rainfall amounts and patterns in 2003 and 2004. The topographical map at 1:5000
scale from the National Geographic Information Institute was used to define watershed boundaries, the detailed soil map at
1:25,000 scale from the National Institute of Highland Agriculture and the land cover data from the Korea Institute of Water
and Environment were used to simulate the hydrologic response and soil erosion and sediment behaviors. To evaluate
hydrologic component of the SWAT model, calibration was performed for the period from Jan. 2002 to Dec. 2003, and
validation for Jan. 2004 to Apr. 2005. The R? value and El value were 0.93 and 0.90 respectively for calibration period, and the
R? value and El value for validation were 0.73 and 0.68 respectively. The R? value and El value of sediment yield datawith the
calibrated parameters was 0.89 and 0.84 respectively. The comparisons with the measured data showed that the SWAT model
is applicable to simulate hydrology and sediment behaviors at Imha dam watershed. With proper representation of the Best
Management Practices (BMPs) in the SWAT model, the SWAT can be used for pre-evaluation of the cost-effective and
sustainable soil erosion BM Ps to solve sediment issues at the Imha-dam watershed. In Korea, the Universal Soil Loss Equation
(USLE) has been used to estimate the soil loss for over 30 years. However, there are limitations in the field scale mdel, USLE
when applied for watershed. Also, the soil loss changes temporarily and spatially, for example, the Imha-dam watershed. Thus,
the SWAT model, capable of simulating hydrologic and soil erosion/sediment behaviors temporarily and spatially at
watershed scale, should be used to solve the muddy water issues at the Imha-dam watershed to establish more effective muddy

water reduction countermeasure.

keywords : Hydrology, Muddy water, Sediment yield, Soil erosion, Soil and Water Assessment Tool (SWAT)
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Table 1. Slope andysis of Imha-dam watershed
>100% < 100% < 80% < 60% < 40% < 20% < 10% <5%
Acc. Area (kmz) 3.12 1,972.65 1,933.02 1,604.15 948.49 381.45 208.21 129.99
Ratio (%) 0.16 99.84 97.84 81.19 48.01 19.31 10.54 6.58
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Fig. 2. Input and output data of SWAT.

Spatial
Analysis

(Water Management Information System, 2002)

Annual precipitation (mm)
2002 2003 2004
llwol 1421 | 1,632 | 1,320
Subi 1575 | 1518 | 1,234
Youngyang | 1,318 1,360 1,173
Seokbo 1520 | 1,667 | 1,317
Jinbo 1,326 | 1,532 | 1,139
Chungsong | 1,314 | 1,502 | 1,297
Budong 1577 | 1,604 | 1,064
Bunam 1,315 | 1,642 | 1,066

Fig. 3. Precipitation observatories and annual precipitation at
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Digital Elevation Model(DEM)L.2 W 3slth(Fig. 5(a)).
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B34S 2o slEt o] 2 Hydrologic Response Unit(HRU)
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a Imha-dam watersh

. (2002. 1. ~ 2005. 4))

Table 2. Classfication of land cover of Imha-dam watershed

Area (km? Area ratio (%)
Urban 18.82 1.38
Paddy 45.61 3.34
Upland 159.03 11.63
Forest 1091.44 79.80
Pasture 5.49 0.40
Wetland 6.18 0.45
Bare land 8.27 0.60
Water 32.88 2.40
Sum 1367.73 100
FEEHE 2 AR, EFHAEE EYeAtHFg. 5(b),(c)).
Table 2& {Jst¥ EXIE ERFE verd Zlolth oy
Table 26 Hol&= wkeh Zo] Aol AA §99 79.8%F

() DEM

si2Eszss/x| M2 H4s, 2007

(b) Soil map
Fig. 5. DEM, soil map, land cover of Imha-dam watershed.
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=1

=

[e)

FEEY 9 EFRAL BRI F a5AY FTVH
95 AA K99 A% FFAA AAANY £2 2 7
g mes

Fig. 6. Subwatershed delineation a Imha-dam watershed for
SWAT run.
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Fig. 7. Cdibration of SWAT Hydrologic Component (2002. 01. ~ 2003. 12.).
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