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A Study on the Parameters of WASP5 Model in Daechung Reservoir

Han, Woon Woo - Kim, Kyu-Hyung - Ahn, Tae-Bong

Abstract

This study was carried out to evaluate the WASP5 model parameters and to analyze the sensitivity of
parameters in Daechung Reservoir. The values f)redicted by the model and tendency were very similar to the
observed data at Daejeon intake, so it is possible to predict water quality of the Daejeon intake region in the
future.

Results from the sensitivity analysis showed that Chlorophyll-a was sensitive to variations in saturated growth
rate of phytoplankton, endogenous respiration rate of phytoplankton, extinction coefficient and temperature. T-N
was sensitive to mineralization rate of dissolved organic nitrogen and temperature. T-P was affected by T-P load,
temperature, extinction coefficient, mineralization rate of dissolved 01§anic phosphorus and saturated growth rate of
phytoplankton. BOD was influenced by deoxygenation rate and temperature, and DO was influenced by
temperature.

Adequate input data was applied and assessed through the model sensitivity analysis. So it is possible to
distinguish the input data which need careful attention when it has application to model.

Keywords : WASP5 model, Parameter, Sensitivity analysis, Water quality
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I 1. Calibrated Parameters in EUTRO5

NAME Definition and Units Value
K12C Nitrification rate at 20°C, per day. 0.03
K12T Temperature coefficient 1.08
KNIT Half-saturation constant for nitrification-oxygen limitation, mg O2/L 1.0
Ki1C saturated growth rate of phytoplankton, day-1 42
K1T Temperature coefficient 1.07

LIGHTS | Light formulation switch 1.0
CCHL Carbon to chlorphyll ratio 40
Is1 Saturation light intensity for phytoplankton 350

KMNGI1 | Nitrogen half-saturation constant for nitrogen for phytoplankton growth, mg-N/L 0.025
KMPGI | Phosphorous half-saturation costant for phytoplankton, mg PO4-P/L 0.0025
PCRB Phosphrous to carbon ratio in phytoplankton , mg P/mg C 0.025
NCRB Nitrogen to carbon ratio in phytoplankton, mg N/mg C 0.25
KIRC Endogenous respiration rate of phytoplankton at 20 C, day-1 0.11
K1D Non-predatory phytoplankton death rate, day-1 0.006
KDC CBOD deoxygenation rate at 20C, per day 0.06
OCRB Oxygen to carbon ratio in phytoplankton, mg O2/mg C 2.667
K71C Mineralization rate of dissolved organic nitrogen, per day 0.015
K71T Temperature coefficient for K1013C 1.08
K83C Mineralization rate of dissolved organic phosphorus, per day 0.004
K83T Temperature coefficient for K58C 1.08
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