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Development of Turbid Water Prediction Model for the
Imha Dam Watershed using HSPF

Hye-Suk Yi - Jeongkon Kim' - Sang Uk Lee

Korea Institute of Water and Environment, Korea Water Resources Corporation

ABSTRACT : A watershed model was constructed using HSPF(Hydrological Simulation Program - Fortran) for predicting flow and
suspended solid in the Imha dam watershed. The whole watershed was divided into 33 sub-watersheds in the watershed model, which
was calibrated for flow using measured data from 2001 to 2007. The accuracy of watershed model prediction was evaluated using
statistical coefficients of Reg(Nash-Sutcliffe), RZ(Correlation coefficient) and graphical comparison. Then, the model was calibrated for sus-
pended solid using field data measured during 3 major rainfall events in July 2006, and then validated against data obtained in 2 rain-
fall events from July to August in 2007. Overall, the model showed good agreements with the field measurements for flow and sus-
pended solid. The watershed model constructed in this study can provide flow and suspended solid entering the Imha reservoir and will
be utilized for turbid water management in linkage with reservoir water quality models.
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Fig. 1. Map of the study area with sampling sites.
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Table 1. Areas and ratios of landcover types in the Imha
Dam watershed

Landcover(km®)
Paddy _.
Urban Field Field Forest Grassland Wetland Fallow Water Total
Aref 188 456 159.0 1091.3 5.5 6.2 83 329 1367.6
(km")
Ratio 055 6 798 04 05 06 24 1000
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Fig. 2. Input data used for model construction and delineated sub-watersheds: (a) DEM, (b) landcover type distribution, (c) soil

type distribution, (d) sub-watersheds.
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Table 3. Calibrated main coefficients for runoff simulations

R 7, Qo - BEFS BT, Qprea - A5 HT, T30 A

AN

R e

Definition Unit Range Value
Lower zone nominal soil moisture storage in 0.01~100 4~6.5
The infiltration capacity of the soil in/hr 0.0001~100 0.14~0.16
Parameter which affects the behavior of groundwater recession flow 1/in 0.0~ 1.0
The basic groundwater recession rate 1/day 0.001~0.999 0.98
The fraction of groundwater inflow which will enter deep(inactive) groundwater - 0.0~1.0 0.1
Manning's n - 0.001~1.0 0.1~0.2
Interflow inflow parameter - 0.0~ 0.5~0.75
The interflow recession parameter 1/day 1.0¢*~0.999 0.3~0.5
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Fig. 3. Calibration results for runoff in year 2006: (a) Youngyang and (b) Cheongsong stations.
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Table 5. Calibrated main coefficients for suspended solid simulations

Definition Unit Range Value
Supporting management practice factor - 0.001~1.0 1.0
Coefficient in the soil detachment equation - 0.0~ 0.1~04
Exponent in the soil detachment equation - - 1.0~3.0
Fraction by which detached sediment storage decrease 1/day 0.0~1.0 0.001~0.01
Fraction of land surface which is shielded from rainfall erosion - 0.0~1.0 0.0~1.0
Rate at which sediment enters detached storage from the atmosphere - - 1.0
Coefficient in the detached sediment washoff equation - 0.0~ 0.025~1.05
Exponent in the detached sediment washoff equation - - 2.0~3.0
Coefficient in the matrix soil scour equation - 0.0~ 0.005~0.08
- - 2.0

Exponent in the matrix soil scour equation
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Table 6. Annual precipitation data in the Imha dam watershed
from 2002 to 2006

Factors/Year 2002 2003 2004 2005 2006

Total rainfallmm)  1327.4 1441.1 12414 871.1  1049.7
Maximum(mm/hr)  30.0 28.4 35.1 325 21.0
Rainfall day(day)  423.5  520.5 346.5 3305 4230
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