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ABSTRACT

Background: Mathematical and statistical simulators can significantly reduce the

s#Corresponding Author:

reza575261 @gmail.com management costs of wastewater treatment systems. This research aimed to predict the
effluent quality of an urban wastewater treatment plant in Tehran using machine learning
How to Cite This Article: algorithms from 2017 to 2021.
Materials and Methods: This descriptive-analytical study utilized monitoring data from
Bagheri A, Sadani M, Karimi M. the influentand effluent of the wastewater treatment plant, which were prepared for analysis.
Effluent quality prediction of one of In the second stage, the data were refined, processed, and converted into dummy variables

to facilitate entry into data mining algorithms. The Artificial Neural Network (ANN)
algorithm and the M5 tree model were then evaluated to identify the best model for
predicting the concentration of Chemical Oxygen Demand (COD) in the effluent. In this
process, 70% of the data were allocated for training and 30% for validation using Python
software. The best model was selected based on regression analysis, comparing the R? and
RMSE indices.

Results: The findings indicated that the ANN model, with a coefficient of determination
(R?) of 0.72, outperformed the M5 model, which had an R? of 0.68, in predicting the output
COD concentration—an indicator of the treatment plant's efficiency. Additionally,
regression analysis revealed that BODs and TSS exhibited the highest correlation with
CODout.

Conclusion: The results of the ANN and M5 models were within an acceptable range based
on statistical indicators, demonstrating their potential for effectively estimating data in

the urban wastewater treatment plants
using machine learning algorithms.
Journal of Environmental Health
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