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Calibration of Hydrologic Parameters of HSPF
Using HSPEXP Model Performance Criteria
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Abstract

HSPF is a comprehensive, continuous, lumped parameter, watershed-scale model that
simulates the movement of water, sediment, and a wide range of water quality constituents on
pervious and impervious surfaces, in soil profiles, and within streams and well-mixed reservoirs.
The hydrologic calibration of HSPF is performed manually using the decision-support software
Expert System for the Calibration of HSPF (HSPEXP). The initial values for the HSPF hydrologic
parameters were estimated based on guidance from BASINS Technical Note 6. Initial parameter
values were adjusted for the study watershed during the calibration period within the

recommended ranges for the parameters.
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Table 1. HSPEXP model performance variables and criteria for hydrologic

calibration of HSPF (Benham et al., 2005)

HSPEXP model performance variable HSPEXP model performance criteria

(% error)
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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Table 2. Summary of calibration statistics for study watershed

Measures Observed | Simulated | Percent HSPEXP

error | criteria (%)
Total runoff (mm) 2932.1 2931.2 0.03 10
Total of highest 10% flows (mm) 2149.1 2159 -0.46 15
Total of lowest 50% flows (mm) 133.9 146.3 -9.26 10
Summer flow volume (mm) 1834.6 1818.9 0.86 -
Winter flow volume (mm) 164.9 186.9 | -13.34 -
Seasonal volume error (%) - - 3.49 10
Average of storm peaks (m’/s) 2.2 25 | -13.64 15
Summer storm volume (mm) 805.1 919.5 | -14.21 15
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Table 3. Summary of validation statistics for study watershed

Measures Observed | Simulated | Percent HSPEXP
error | criteria (%)

Total runoff (mm) 3230.5 2910.8 9.9 10

Total of highest 10% flows (mm) | 1915.1 2035 -6.3 15

Total of lowest 50% flows (mm) 209.9 181.6 13.5 10

Summer flow volume (mm) 1865.6 1682.8 9.8 -

Winter flow volume (mm) 228.3 187.2 18.0 -

Seasonal volume error (%) - - 3.5 10

Average of storm peaks (m’/s) 0.8 0.9 -12.5 15

Summer storm volume (mm) 187.5 157 16.3 15
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