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Application of BASIN 4.0 and WinHSPF to a Small Stream in
Total Water Pollution Load Management Area and Calibration of
Model Parameter using Genetic Algorithm
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Abstract

Recently various attempts have been made to apply HSPF model to calculate runoff and
diffuse pollution loads of stream and reservoir watersheds. Because the role of standard flow is
very important in the water quality modelling of Total Water Pollution Load Management,
HSPF was used as a means of estimating standard flow. In this study, BASINS 4.0 and
WinHSPF was applied to the Gomakwoncheon watershed, genetic algorithm(GA) and
influence coefficient algorithm were used to calibrate the runoff parameters of the WinHSPF.
The objective function is the sum of the squares of the normalized residuals of the observed and
calculated flow and it is optimized using GA. Estimates of the optimum runoff parameters are
made at each iteration of the influence coefficient algorithm. The calibration results showed a
relatively good correspondence between the observed and the calculated values. The standard
flow(Q275) of the Gomakwoncheon watershed was estimated using the ten years of weather
data.

Keywords : BASINS 4.0, WinHSPF, genetic algorithm, influence coefficient algorithm,
calibration, standard flow.
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Parameter Definition Units Typical range | Possible range |  This study Final
Min | Max | Min | Max | Min | Max | Value
LZSN | Lower zone nominal soil moisture storage | inches 3 8 2 15 3 8 | 7.01
PWAT - | INFILT Index to infiltration capacity in/hr | 0.01 | 0.25 | 0.001 05| 001 0.5 | 0.013
PARM 2 |[KVARY| Variable groundwater recession  |1/inches 0 3 0 5 0 3 285
IAGWRC Base groundwater recession none | 092 | 099 | 085 | 0999 | 085 | 0999 | 098
PWAT - |DEEPFR  Fraction of GW inflow to deep recharge | none 0 0.2 0 0.5 0 02 | 0.10
PARM 3 [BASETP| Fraction of remaining ET from baseflow | none 0] 005 0 0.2 0| 0.05 | 0.018
UZSN | Upper zone nominal soil moisture storage | inches 0.1 1| 005 21 005 2] 101
PWAT - | NSUR | Manning’s n (roughness) for overland flow | none | 0.15 | 0.35 | 0.05 05| 015 | 035 | 018
PARM 4 | INTFW Interflow inflow parameter none 1 3 1 10 1 10 | 1.06
IRC Interflow recession parameter none 0.5 0.7 0.3 0.85 0.3 0.85 0.34
%2 NSUR | Manning’s n (roughness) for overland flow | none 0.03 0.1 0.01 0.15 0.03 0.1 | 0.058
300
——Calculated
250 +
* Observed
— 200 |
T
£ 10}
2
o
B o100 |
s0
0 i o .
12 38 s8 78 98 n¥ 18 38 58 78 98 ng
2009 20104
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