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Abstract

SWAT-K model is a modified version of the original SWAT, and is known to more accurately estimate
the streamflows and pollutant loadings in Korean watersheds. In this study, its hydrological components were
compared with those of HSPF in order to analyse the differences in total runoff including evapotranspira-
tion(ET), surface flow, lateral flow and groundwater flow from the Chungju Dam watershed during 2000~2006.
Averaged annual runoff with SWAT-K overestimated by 1%, and HSPF underestimated it by 3% than observed
runoff. Determination coefficients(R%) for observed and simulated daily streamflows by both the models were
relatively good(0.80 by SWAT-K and 0.82 by HSPF). Potential ET and actual ET by HSPF were lower in
winter, but similar or higher than those by SWAT-K. And though there were some differences in lateral and
groundwater flows by two models because of the differences in hydrological algorithms, the results were to
be reasonable. From the results, it was suggested that we should utilize a proper model considering the charac-
teristics of study area and purposes of the model application because the simulated results from same input
data could be different with models used. Also we should develop a novel model appropriate to Korean water-
sheds by enhancing limitations of the existing models in the future.
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Table 1. The methods used to simulate processes of SWAT-K and HSPF

Description/ Criteria SWAT-K HSPF
Potential ]l::;:;:‘?en—%:n;s :th Jensen-Haise
evapotranspiration(PET) y-lay Hamon

Hargreaves

Rainfall excess on overland /Water balance

Daily water budget

Water budget

Runoff

SCS TR-55 method

Chezy-Manning equation

Interflow

Kinematic storage model

Empirical relations

Groundwater flow

Empirical relations

Empirical relations

River flow routing

Manning's equation

Water budget
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Table 2. Parameters for calibration of SWAT-K and HSPF

Parameter Description Units Model range  Initial value
SWAT-K
ESCO Soil evaporation compensation factor none 0.0~1.0 1.0
SLSOIL Siope length for lateral subsurface flow m 0.0~50.0 0.05
ALPHA_BF Baseflow alpha factor days 0.0~1.0 0.048
CH_N2 Manning's n-value for main channel none -0.01~0.3 0.014
GW_DELAY Groundwater delay days 0.0~500.0 31.0
HSFF
INFILT Index to infiltration capacity in‘hr 0.0001~100.0 0.16
DEEPFR Fraction of groundwater inflow to deep recharge  none 0.0~1.0 0.1
INTFW Interflow inflow parameter none 0.0~none 0.75
LZSN Lower zone nominal storage in 0.01~100.0 4.0~6.5
AGWRC Groundwater recession coefficient none 0.001~0.999 0.98
Table 3. Analysis of water budget for SWAT-K and HSPF from 2000 to 2006
Hydrological
SWAT-K % HSPF % OBSERVED %
component (mm)
Precipitation 1341.00 100.00 1341.00 100.00 1341.00 100.00
Total Q 82721 61.69 771.09 57.50 811.39 61.51
Surface Q 272.78 20.34 250.31 18.67 - -
Lateral Q 428.76 3197 225.37 16.81 - -
Groundwater Q 127.08 9.48 292.84 21.84 - -
Evapotranspiration 513.10 38.26 568.91 42.42 - -
Percolation 133.72 9.97 293.70 21.90 - -
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Fig. 2. Comparison of observed and simulated hydrographs for SWAT-K and HSPF models from 2000 to 2006.
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Fig. 6. Model simulated monthly PET and SAET for 2004.
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Tabl: 4. Estimation of groundwater recharge by BFLOW
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Year R(ir:iz;ll Filtering parameter
0.9 0.925 0.95 0.975
2003 1687 33 28 21 13
2004 1370 19 16 12 7
2005 1342 30 26 21 14
2006 1453 17 14 10 5
Mean value 1463 25 21 16 10
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