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biochemical oxygen demand in 4 time periods from 2018 was investigated. In
order to compare the observed and simulated data, the explanation was used R?,
MAE and NRMSE. The results showed that the best SVM-GA simulation for
total nitrogen parameter in February is with MAE 0.15 and NRMSE 1.97. The
results of Qual2kw numerical model showed that the best simulation for May is

Keywords: with MAE 0.14 and NRMSE 1.2. The water quality of Babolrood was evaluated
Calibration, Qual2kw, using the NSFWQI index. The best water quality is Bahman with an index of 56
quality index, simulation in the medium to good range and the worst quality is in the month of May with
models an index of 49 in the bad range.

1. Introduction

Nowadays, due to the increase in pollutants, accuracy and systematic approach in the quantitative and
gualitative management of water is more important (Montaseri et al. 2018, Pathak et al. 2018, Zotou et
al. 2020) Measuring water quality parameters is expensive over time, so indirect methods should be
used to measure parameters (Radwan et al. 2019, Nguyen et al. 2019a). Instead of additional costs for
wastewater treatment, using a mathematical model to show the existing situation will have significant
economic, Zhang et al. 2014). In the present research, firstly, to investigate the changes in the water
quality parameters of Babolrood, modeling of the river was done with the help of Qual2kw and SVM -
GA, and the graphs simulated by the mentioned models were analyzed. Next, the river water quality
was evaluated using the NSFWQI index.

2. Materials and Methods
Babolrood is one of the rivers with abundant water in the north of Iran. The necessary information to
check the water quality of this river including parameters of T, DO, BOD, EC, TN.
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Qual2kw model:

The Qual2kw6 model is a one-dimensional model with the assumption of constant flow. The geometric
characteristics of the river and the hydraulic characteristics of the flow were measured and used in 4-
time intervals and each interval in 3 sections. In this research, the NSFWQI index was used to evaluate
the water quality data of Babolrood river.

Least Squares Support Vector Machine and Genetic algorithm

The basis of the SVM method is based on the theory of statistical learning, which follows structural risk
minimization and GA is one of the computational models, which is inspired by the evolutionary process.

3. Results

Temperature, DO, BOD and TN can be mentioned among the most important parameters that affect
river water quality. One of the most important parameters that affect the speed of chemical reactions in
water is T. The highest and lowest temperatures occurred in the months of August and Bahman,
respectively. The highest simulation accuracy according to MAE and NRMSE for the months of May
is equal to 0.57 and 3.99. The lowest modeling accuracy is for November equal to 2.33 and 12.79. The
observed and calculated values of the dissolved biochemical oxygen demand parameter in Babolrood.
The concentration of the DO parameter depends on the activity of microorganisms in the water. The
values of NRMSE and MAE for this parameter in May were 24.34 and 0.43.

4. Discussion and Conclusion

The results of the assessment using the NSFWQI index showed that the water quality of Babolrood is
in moderate to good condition. Only in the months of August and May, the situation of bad quality has
been achieved. The index values fluctuate between 70 and 40. The average index in the month of
Bahman shows the good quality of the river water, which is due to the increase in discharge and the
dilution of the pollutant compared to the average of other months. The results of the present article show
the optimal accuracy of the Qual2kw6 model simulation in Babolrood river.
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