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Calibration and Validation of HSPF Model
to Estimate the Pollutant Loads from Rural Small Watershed
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Kim, Sang Min / Park, Seung Woo

Abstract

In this paper, the Hydrologic Simulation Program-Fortran (HSPF) was validated to estimate the
pollutant loads from rural small watershed. The study watershed was the HP#6 subwatershed in
Balhan reservoir watershed, located southwest from Suwon. The drainage area of HP#6 study
watershed was 3.85km?. Parameters of the HSPF model related to hydrology and water quality were
calibrated from 1996 to 1997, and validated from 1999 to 2000 using observed hydrologic and water
quality data. The average simulated runoff ratio for the calibration period was 0.579 and the measured
runoff ratioc was 0.583. The root mean square error (RMSE) for runoff during the calibration period
was 2.1mm and correlation coefficient (R2) was 0.92. Regarding the total nitrogen simulation, the
RMSE was 0.086kg/ha/day and R? was 0.81 for the calibration period. In the case of total phosphorus,
the RMSE was 0.012kg/ha/day and R? was 0.70 for the calibration period.
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Irrigation canal

Groundwater level gauge
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1996 738

1997 348 1,204 788 65.4 511.52 31.36 2.66
1998 273 983 564 574 252.92 24.30 1.98
1999 299 1,238 719 58.0 609.88 26.14 2.33
2000 151 1,250 708 56.7 599.28 23.66 2.23
2001 160 364 475 54.9 349.37 15.83 1.50
2002 298 1,191 657 55.1 543.01 25.14 2.17
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LZSN Lower zone qonﬁna] 5
storage (in) .
Soil infiltration capacity 0.047- 0.004- 0.05-
INFILT index (in/hr) 016 1 008 | 075 | 002 0.17 023 004
AGWRC Groundwater recession 0.98 0.98 0.88- 0.98 0.98 0.99 0.99
coefficient (day-1) ) ’ 091 ) ’ ’ )
Upper zone nominal 0.35- 0.01-
UZSN storage (in) 1.128 0.15 10 0.2 0.06 0.76 0.7
Fraction of groundwater 0.05- B _ B
DEEPFR inflow to deep recharge 0.1 0 0.45 0.18
Lower zone ET 0.2- 0.2- 0.3- 0.2- 0-
LZETP parameter 0.1 0.4 0.7 0.55 0.6 0.8 0.42
INTFW Interflow inflow 075 | 128 | 1O 1 075~ 9.83 0.5
parameter 1.7 1
Interflow recession 0.3~ 0.6-
IRC parameter (day-1) 05 05 0.5 06 0.8 0 05
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(mm) | #% (mm/day) |
1996 7375 345.0
BA 1997 1,204.0 787.8 0.40 0.92
A 1,9415 1,132.8
1999 1,238.4 719.0
A 2000 1,249.8 708.3 679.4 0.567 0.544 6.03 0.49 0.84
A 2,488.2 1,427.3 1,447.7 0.573 0.582
E 4. HSPF 2#e| 32 o 2xzm
s A CoAle 2K | B3R | Moore 5 (1988)
KDNI Denitrification of NO3 (1/day) 0.0/0.0/0.0° 10/5/3° 0.0/0.05/0.002°
KPLNM Plant uptake parameters for surface _ B .
(A FH) layer (/day) 0.3 .0.5 0.35-0.55 0.0-0.46
KPLNM Plant uptake parameters for upper N _ ~
(gmz) layer (/day) 0.3-05 0.35-0.60 0.0-0.46
Plant uptake parameters for lower
KPLNM layer 0.0-0.2 0.10-0.20 0.0-0.20
(3=
(/day)
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Bk HlEd 2 4TS FE AAE KIMP, KMP,  RMSEE 0012 kg/ha/day, = 0.622kg/ha/day,
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. - %% | #4A2 ReKke/ha) RMSE | RMAE R?
b (mm) | Ty EEE] (kg/ha/day) | (kg/ha/day)
1996 7375 16.2 26.0
rA 1997 1,204.0 31.3 26.0 0.086 0.534 0.81
A 1,9415 475 52.0
1999 1,238.4 26.1 13.1
A 2000 1,249.8 23.6 154 0.326 0.708 0.43
A 2,488.2 497 28.5
E 6. HSPF =ge| &2l B8 - AN Zal
e T ’ 1A FEEE
KIMP Phosphate immobilization (/day) 8.0/1.5/0.1/0.0° 10.0/2.0/0.1/0.0°
. N 0.0009/0.00005/ 0.0007/0.00003/
KMP Organic P mineralization (/day) 0.00006,/0.0° 0.00005,/0.0°
XFIX Freundlich isotherm foxed phosphorus 20/12/8/9° 25/15/10/12°
K1 Freundlich isotherm coefficient 5/5/4/4% 5/5/5/6%
PUPT Monthly plant uptake parameters for 0.01-0.15 0.01-0.15
Phosphorus
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B3 1997 1,204.0 2.649 2.727 0.0117 0.622 0.70
S 1,941.5 3.901 4.428
1999 1,2384 2.324 9.387

A4 2000 1,249.8 2.229 4.695 0.063 2.269 0.76
A 2,488.2 4.553 14.082
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