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ABSTRACT

The objective of this study is to evaluate the applicability of extracted PRMS input

parameters by KGIS-Hydrology over Yongdam-Dam watershed. KGIS-Hydrology is a system

for automatic extraction and analysis of watershed characteristic data. Input parameters of
PRMS were generated from GIS data (DEM, soil, forest type, etc.) using KGIS-Hydrology.
Multi-temporal meteorological data from Jangsu station of KMA (Korea Meteorological

Administration) were used for all simulation periods. Input parameters of PRMS were optimized

using observed runoff data of Yongdam-Dam station (1966-2001) and validated using observed
runoff data of Yongdam-Dam station (2002-2006, Yongdam-Dam watershed). The results
showed that the simulated flows were much closed to the observed flows of Yongdam-Dam
(2002-2006) and Donghyang (2001-2004) station by 0.49~0.83 and 0.57~0.75 model efficiencies,

respectively.

KEYWORDS: KGIS-Hydrology, PRMS, Input Parameters, Model Efficiency
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FIGURE 2. GIS data for Yongdam—dam watershed
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TABLE 1. Optimized parameters using sensitivity analysis

Parameters

Definition

Range Opt.
Min. Max. val

Coefficient in non-linear contributing area algorithm, Equation used
smidx_coef  is : contributing area = smidx_coef*10.#*(smidx_exp*smidx) where 0.0001 0.1  0.0027
smidx is soil_soilt + 0.5 * ppt_net

Exponent in non-linear contributing algorithm, Equation used is :

smidx_exp

contributing area = smidx_coef*(10.%*(smidx_exp*smidx)) where 0.2 0.8  0.305

smidx is soil_moist + 0.5 * ppt_net

Groundwater routing coefficient — is multiplied by the storage in
gwflow_coef the groundwater reservoir to obtain groundwater flow contribution 0 1 0.02
to streamflow (Units:1/day)

Groundwater sink coefficient — is multiplied by the storage in the
gwsink_coef  groundwater reservoir to compute the seepage from each reservoir 0 1 0
to a groundwater sink (Units:1/day)

soil2gw_max

The maximum amount of the soil water excess for an HRU is 0 5 0.021
routed to the associated ground water reservoir each day :

Coefficient in equation used to route water from the subsurface

SSI2gW_exp

reservoirs to the groundwater reservoir: ssr_to_gw = 0 3 0.001

ssr2gw_ratex((ssres_stor/ssrmax_coef)*ssr2gw_exp)

Coefficient in equation used to route water from the subsurface

ssr2gw_rate

reserviors to the groundwater reservoir: ssr_to_gw = 0 1 0.032

ssr2gw_rates*((ssres_stor/ssrmax_coef)*ssr2gw_exp)(Units:1/day)

Coefficient to route subsurface storage to streamflow using the

ssrcoef_lin

following equation: ssres_flow

ssrcoef_lin * ssres_stor + 0 1 0.005

ssrcoef_sq * ssres_stor+*2(Units:1/day)

Coefficient to route subsurface storage to streamflow using the

ssrcoef_sq

following equation: ssres_flow

ssrcoef_lin * ssres_stor + 0 1 0.194

ssrcoef_sq * ssres_stor#*2
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TABLE 2. Statistical results of PRMS modeling

A= =X

CH & 24 LT L o .o Arm VE RMSE
7 i (mg) 1?rm%m%)>t 1<;r(?é)t':T %(Prmgmac)’t %(%)g gens (%) (mm/day) i
2002 1,699 1,165 69 1,329 78 0.85 14.12 4.97 0.59
aora 2003 2,208 1,686 76 1,847 84 0.92 9.55 4.06 0.83
° OE O; 2004 1,398 786 56 1,024 73 0.92 30.16 2.25 0.79
me 2005 1,432 586 41 879 61 0.77 50.19 3.33 0.49
2006 1,354 744 55 996 74 0.88 33.87 3.30 0.76
2001 1,361 602 44 417 30 0.84 -30.63 5.59 0.63
TEFE 2002 1,698 731 43 628 37 0.92 -37.99 6.57 0.75
£ 2003 2,207 1,668 75 802 36 0.91 -46.27 9.69 0.64
2004 1,398  731.7 52 441 31 0.91 -55.33 5.35 0.57

2002 - 2005
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FIGURE 5. Simulation results
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