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Abstract

The estimation of delivery ratio is a essential part of Korean Total Maximum Daily Loads (TMDL) procedure which needs a
number of observed stream flow and pollutants data. If observed data were not sufficient, researchers have to find other
aternatives. One of them isto make indirect data by using watershed models, such as Soil and Water Assessment Tool (SWAT)
and Hydrological Simulation Program - FORTRAN (HSPF) and so on. In this study, indirect daily data was made by using
SWAT model. To build the Byongseong-SWAT model accurately, crop cultures are reflected by handling the MGT file in
SWAT model. Especially, mass of manure and schedule of crop culture are inputted through investigating domestic research
papersaswell asfieldwork. After calibrating SWAT model in comparison with the 22-years flow and pollutants observed outlet
data, the delivery ratio of Byongseong watershed is calculated by using daily simulated data during 2004-2007. Empirical
equations for delivery ratio through multi-regression analysis are developed by using meteorological and physical factors such
as flow, watershed area, stream length, catchment slope, curve number (CN) and subbasin's pollutant discharge loads.
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Fig. 1. Procedure of this study.
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Fig. 2. Location of Byongseong watershed.
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Table 1. Model input data information
Data type Source Description
DEM Water Management Information System 30 m x 30 m Resolution (grid file)
SoilType ” ”
Landuse " ”
Stream " 7 (shp file)
Rainfall Korea Meteorological Administration Mungyeong and Gumi data (dbf.file)
Daily Max/Min Temp ” ”
Wind speed ” ”
Humidity " ”
Solar radiation " Andong data (dbf file)
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Fig. 3. Subbasins of Byonseong watershed.
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| No Crop Curently Growing 3|
BIO_MIN 000 N2 83.00 Curve |

BIOMIX 020 USLEP [ 100

& Schedule by Date " Schedule by Heat Units

Year Operation Crop Month Day
1 Fetiizer application RICE May 2 4 AddYear
1 Inigation opefahi?n RICE June 15 Delete Year
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1 Inigation operation RICE July 10 __Add Operstion_|
1 Imigation operation RICE September 20 Delete Dperation
1 Harvest and kil operation  RICE October 10 = Edit Dperation

Hebltancell 0K|

Fig. 4. Schedule of crop culture in Mgtfile (rice).
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Fig. 5. Inputs of Fertilizer (rice).
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(8 Rice (b) Orchard (c) Stream
Fig. 6. Field photographs of Byongseong watershed.
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NIER 3-day intervals data
SWAT-Byongsung Model
TANK-Byongsung model 1
Daily runoff data generation Run SWAT
(1986-2007)
' 5
If Flow is
- NSC > 0.5 Adjust ESCO
R2 > 0.6
T Run SWAT
If Sediment is
NSC > 0.5 Adjust SPCON,SPEXP
R2 > 0.6
T Run SWAT
1f TN, TP are Adjust RHOQ, All, NPERCO
— NSC > 0.5 Sol_OrgP,Sol_solubleP,Al2, PHOSKD,
R2 > 0.6 FSP.EC 4

Fig. 7. Cdibration procedure.

v
Calibration Complete

Table 2. Parameter vaues in SWAT after calibration

Parameter Model process Range (in SWAT) Description
ESCO ) ) ) -
(FRST, AGRR, RICE) Flow 0~1.0 Soil evaporation compensation coefficient
SPEXP Sediment 1.0~25 Exponent in sediment transport equation
SPCON " 0.0001~0.01 Coefficient in sediment transport equation
RHOQ Nutrient 0.05~0.50 Local algal respiration rate at 20°C
All Nitrogen 0.07~0.09 Fraction of algal biomass that is nitrogen
NPERCO 7 0.00~1.00 Nitrate percolation coefficient
SOL_ORGP " . ) L
(FRST, AGRR, RICE) Phosphorus Initial humic organic phosphorus in soil layer
SOL_solubleP ” - N )
(RICE, AGRR) Initial soluble P concentration in soil layer
Al2 " 0.01~0.02 Fraction of algal biomass that is phosphorus
PHOSKD " 175~200 Phosphorus soil partitioning coefficient
PSP " 0.01~0.70 Phosphorus availability index
BC 4 " 0.01~0.70 Local rate constant for organic phosphorus
10° , . : .
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Fig. 9. Observed and predicted SS.
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Byongseong Flow Duration Curve
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4 Byongseong Daily Delivery Ratio Curve
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Fig. 12. FDC, LDC and DRDC at Subbasin 7.
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Fig. 13. Regression curve for TN delivery ratio.
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