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Estimation of Suspended Sediment Load in Imha—Andong Watershed
using SWAT Model

Jeongkon Kim' - Kyongho Son - Joonwoo Noh - Sanguk Lee

Korea Institute of Water and Environment, Korea Water Resources Corporation

ABSTRACT : For efficient turbid water management a SWAT model was established for the Imha-Andong watershed where serious turbid
water problems have frequently occurred. To evaluate soil loss combined with rainfall runoff process, the analysis focused on comparing
the daily runoff discharge and concentration of suspended sediment (SS) using measured data sets. The results of annual SS load analysis
for each sub-basin using the calibrated model showed that in the entire target watershed the soil loss ranged from 0.7 to 5.9 tons/ha
in year 2005 and from 3.0 to 34.0 tons/ha in year 2003 when the typhoon ‘Maemi’ severly affected the area. In the future, it is
suggest to increase model simulation accuracies supported by a long-term and extensive monitoring to enhance basin-wide suspended sedi-
ment estimation and management.
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Fig. 1. Spatial distribution of geophysical characteristics in Imha-Andong watershed
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Table 2. Soil types in Imha-Andong watersheds
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Soil property description Area(%)
Soil type . . Hydraulic Conductivity,
Soil group and phase Soil type Ksat(mm/h) Andong Imha Total
Af Alluvial Soils and Riverwash, Flood Plains | silty clay loam or sand loam 2.3 2.8 4.8 3.9
An Complex of soils, Narrow Valleys clay loam or sandy loam 1.2 6.9 12.0 9.6
Low-Humic Gley and Alluvial Soils, .
Ap Alluvial Plains silty clay loam or sand loam 2.3 0.0 0.3 0.2
Ma Lithosols, Siliceous Crystalline Materials silty loam or sandy loam 5.3 335 16.3 243
Mi Lithosols, Calcaresous Materials silty loam or sandy loam 8.6 6.1 0.0 2.8
Mm | Lithosols, Micaceous and Hard Siliceous Materials |  silty loam or sandy loam 7.1 18.1 0.9 9.0
Ms Lithosols, Sedimentary Materials silty loam or sandy loam 42.5 15.6 59.2 38.8
Brown Forest soils and Lithosols, .
Mu Undifferentiated Materials silty loam or sandy loam 43 0.0 0.7 0.4
Ra Red-Yellow PO(.iZOIIC 801.1 Siliceous sandy loam 18 16 13 14
Crystalline materials
Re Lithosols, Severely Eroded, Silceous Materials silty loam or sandy loam 35.1 52 0.0 24
Rocky Rock Rock 0.01 8.2 4.6 6.3
Rs Lithosols and. Red-Yellow Po.zdohc Soils, silty loam or sandy loam 71 18 0.0 0.9
Sedimentary Materials
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Fig. 2. Precipitation and pan evaporation in Imha-adong watershed from 2001 to 2005.
(P = precipitation, PET = pan evaporation measured in Andong weather station)
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Table 3. Major parameters estimated In SWAT model
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Name Definition E.stimated Parameter Values
min max
ALPHA_BF Baseflow alpha factor(days) 0.048 -
CN2 SCS runoff curve number for moisture condition II 45 98
epco Plant uptake compensation factor 0.0 1.0
ESCO Soil evaporation compensation factor 0.0 0.95
GW _DELAY Groundwater delay(days) 31.0 -
GW_REVAP Groundwater "revap" coefficient 0.2 -
SLOPE Average slope steepness(m/m) 0.150 0.452
SLSUBBSN Average slope length(m/m) 0.05 24.39
sol_alb Moist soil albedo 0.01 0.10
SOL_AWC Available water capacity(mm/mm soil) 0.07 0.18
sol_k Soil conductivity (mm/h) 1.26 51.13
sol z Soil depth 10.0 1500.0
surlag Surface runoff lag coefficient 1.0 -
CH L Main channel length 0.53 43.32
CH S Main channel slope 0.002 0.086
CH W Main channel width 5.17 121.45
USLE K USLE soil erodibility factor 0.00 0.18
USLE C USLE cover and management factor 0.0 1.0
USLE P USLE support practice factor 1.0 -
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Table 4. Results of calibration and validation for flow

Watershed MomFormg Periods Year Rerr R’
stations
Calibrati 2002 | 0.60 0.67
. alibration
Cheong 2003 | 059 | 0.60
song
Validation | 2006 0.77 0.77
Imha
Calibrati 2002 | 0.73 0.79
. alibration
Young 2003 | 074 | 0.79
yang
Validation | 2006 0.71 0.73
2002 | 0.60 0.63
Calibration
Dosan 2003 0.53 0.54
Validation | 2006 | 0.57 0.59
Andong
o 2002 | 0.71 0.72
Calibration
Socheon 2003 0.71 0.76
Validation | 2006 | 0.66 0.77
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Fig. 3. Results of model calibration and validation at Young-
yang gauge station.
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Fig. 5. Estimated annual suspended sediment loads.
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