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Calibration of WASP7 Model using a Genetic Algorithm
and Application to a Drinking Water Resource Reservoir
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Abstract : When the water quality modelling is done with a manual calibration, it is possible that
the researcher’s opinion may affect the objectivity of the research. Hence, the role of the automatic
calibration is highly important. This research applies a technique to automatically calibrate the water
quality parameters by implementing an optimization method. This involves estimating the optimum
water quality parameters targeting influential parameters towards the lake’s BOD, DO, Phosphorus,
Nitrogen and Phytoplankton. To accurately calculate the water temperature and hydraulic
characteristics of a deep, stratifying lake, EFDC, a 3-dimensional hydraulic model which can be
linked to the WASP7 was applied. With EFDC, the segment of the lake is formed and utilized as an
input data of the WASP?. For the calibration of the water quality parameters of the WASP7, an
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influence coefficient algorithm and a genetic algorithm was applied. Of the five water quality variables

for calibration, the normalized residuals of the observed and calculated values of DO, TN, CBOD were

relatively small and the three water quality variables were calibrated properly. Yet the accuracy of the

calibration of TP and Chl-a was relatively low.

Keywords : WASP7, automatic calibration, genetic algorithm, influence coefficient algorithm
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Figure 2. Calculation results of Gangneung reservoir water level
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Chl-a 1592 4359
3 6.305 16.668
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Table 2. Optimum water quality parameters estimated by genetic algorithm
24 o) wygt | ey | A0
Nitrification Rate Constant (/day) 6.4598 0 10
Nitrification Temperature Coefficient 1.0774 1.04 1.08
Half Saturation Constant for Nitrification Oxygen Limit (mg O/L) 1.4644 0 2
Denitrification Rate Constant (/day) 0.0302 0 0.09
Denitrification Temperature Coefficient 1.0397 1.02 1.06
Half Saturation Constant for Denitrification Oxygen Limit (mg O/L) 0.0178 0 0.1
Dissolved Organic Nitrogen Mineralization Rate Constant (/day) 0.211 0 1.08
Dissolved Organic Nitrogen Mineralization Temperature Coefficient 1.0724 1.04 1.08
Mineralization Rate Constant for Dissolved Organic P (/day) 0.2196 0 0.22
Dissolved Organic Phosphorus Mineralization Temperature Coefficient 1.0464 1.04 1.08
Phytoplankton Maximum Growth Rate Constant (/day) 2.9907 0 3
Phytoplankton Growth Temperature Coefficient 1.0322 1.03 1.07
Phytoplankton Carbon to Chlorophyll Ratio 12.3144 10 112
Phytoplankton Half-Saturation Constant for Nitrogen Uptake (mg N/L) 0.047 0 0.05
Phytoplankton Half-Saturation Constant for Phosphorus Uptake (mg P/L) 0.0003 0 0.05
Phytoplankton Endogenous Respiration Rate Constant (/day) 0.0006 0 0.5
Phytoplankton Respiration Temperature Coefficient 1.0796 1.04 1.08
Phytoplankton Death Rate Constant (Non-Zooplankton Predation) (/day) 0.2471 0 0.25
Phytoplankton Phosphorus to Carbon Ratio 0.0654 0 0.24
Phytoplankton Nitrogen to Carbon Ratio 0.002 0 043
Global Reaeration Rate Constant (/day) 0.8792 0 4
BOD (1) Decay Rate Constant (/day) 0.0017 0 0.1
BOD (1) Decay Rate Temperature Correction Coefficient 1.0658 1.02 1.07
BOD (1) Half Saturation Oxygen Limit (mg O/L) 0.1179 0 0.5
25.0
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Figure 3. Calibration results for WASP7
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Figure 3. Continued
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