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Calibration of HSPF Hydrology Parameters Using HSPEXP Model Performance Criteria
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ABSTRACT

The purpose of this study was to test the applicability of the HSPEXP model performance criteria for calibrating hydrologic
parameters of HSPF. Baran watershed, located at Whasung city, was selected as a study watershed in this study. Input data for the
HSPF model were obtained from the digital elevation map, landuse map, soil map and others. Water flow data from 1996 to 2000
was used for calibration and from 2002 to 2007 was for validation. Using the HSPEXP decision-support software, hydrology
parameters were adjusted based on total volume, then low flows, storm flows, and finally seasonal flows. Suggested criteria for
each model performance variables were referenced from the previous research. For the calibration period, all the HSPEXP model
performance criteria were satisfied while two criteria were slightly violated for the validation ‘period.
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Table 1 HSPF model parameters adjusted during hydrologic calibration and their initial values(USEPA, 2000)

Parameter name Parameter definition Initial value Recommended range
LZSN Lower zone nominal storage{mm) 2184 50.8 to 381
UZSN Upper zone norninal storage(mm) 17.53 0.25t050.8
INFILT Index to infiltration capacity{mmyhr) 1.78 to 15.46 0.025t0 16
BASETP The fraction of potential ET that can be sought from baseflow 0t Q1 0t 0.2
AGWETP Fraction of remaining potential ET that can be satisfied from active ground water storage 0to 0.001 01002
LZETP Lower zone ET parameter - an index to the density of deep rooted vegetation 0.1t60.8 011009
INTFW Interflow inflow parameter 1.0t0 2.0 1.010 100
IRC Interflow recession parameter(/day) 06 0.001 to 0.999
AGWRC Ground water recession parameter{/day) 0.99 0.001 t0 0.95%
DEEPFR Fraction of ground water inflow that goes to inactive ground water 0.0 0t 0.2
CEPSC | Interception storage capacity(mm) PR 1.27-6.36 02510 10.16
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Table 2 HSPEXP model performance variables and criteria
for hydrologic calibration of HSPF (Benham et al.,

2005)
HSPEXP model performance variable HSPEXP MEth;opz:ggmnce criteria
Total volume 10
50 % lowest flows 10
10 % highest flows 15
Storm peaks 15
Seasonal volume error 10
Summer storm volume error 15
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Fig. 1 Schematic map of the baran study watershed
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Table 4 Estimated HSPF parameter values for study watershed
Parameter name Initial value | Recommended range| Adjusted value

LZSN 2184 50.8 to 381 711

UZSN 17.53 (.25 t0 50.8 28.7

INFILT 1.78 10 15.49 00251016 2.75

BASETP Oto 0.1 0to 0.2 0.1

AGWETP 0to 0.001 0to 0.2 0

LZETP 0108 0.1t0 0.9 0.33t0 0.89

INTEW 1.0t0 2.0 1.0to 10.0 0.75

IRC 0.6 0.001 to 0.999 0.5

AGWRC 0.99 0.001 to 0.999 0.9765

DEEPFR 0.0 010 0.2 0.2

CEPSC 1.27-6.35 0.25 to 10.16 2.54
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Fig. 2 Observed and simulated daily flows over the
calibration period for study watershed
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Fig. 3 Observed and simulated monthly flows over the
calibration period for study watershed
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Fig. 4 Observed and simulated flow exeedance fraction over
the calibration period for study watershed
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Table 5 Summary of calibration statistics for study watershed

Measures Observed | Simulated P:;f:::t crlitseiix(;)
Total runoff (mm) 2,932 2,931 0.0 10
Total of highest 10 % flows (mm) 2,149 2,159 -05 15
Total of lowest 50 % flows (mm) 134 146 -93 10
Summer flow volume (mm) 1,835 1,819 0.9 -
Winter flow volume (mm) 165 187| -133 -
Seasonal volume error (%) - - 35 10
Average of storm peaks (m’/s) 2.2 25| -136 15
Summer storm volume (mm) 805 920 -14.2 15
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Fig. 5 Observed and simulated daily flows over the validation
period for study watershed
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Fig. 6 Observed and simulated monthly flows over the
validation period for study watershed
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Fig. 7 Observed and simulated flow exeedance fraction over
the validation period for study watershed
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Table 6 Summary of validation statistics for study watershed
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Measures Observed | Simulated Percent HSP.E)G)
error | criteria (%)
Total runoff (mm) 3,231 2911 9.9 10
Total of highest 10 % flows (mm) 1,916 2,035 -6.3 15
Total of lowest 50 % flows (mm) 210 182] 135 10
Summer flow volume (mm) 1,866 1,683 9.8 -
Winter flow volume (mm) 228 187 180 -
Seasonal volume error (%) - - 3.5 10
Average of storm peaks (m’/s) 0.8 09| ~125 15
Summer storm volume (mm) 188 157 163 15
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