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Abstract

Coagulation is the most important step in drinking water treatment. Determining the optimal coagulant dosage is
vital for the maintenance of acceptable treated water quality, as insufficient dosage will result in unqualified
water quality. Moreover, coagulant dosing rate is non-linearly correlated to raw water indicators such as
turbidity, conductivity, pH, temperature, etc. Optimal coagulant dosage modelling of surface water quality using
artificial intelligence techniques is essential for the effective management process and environmental protection
of water resources production and distribution systems. Therefore, in this study, an adaptive neuro-fuzzy
inference system (ANFIS) model and principal component analysis (PCA) were developed to predict the optimal
coagulant dosage in the Cheliff dam from Mostaganem (Algeria). The proposed model in this paper contains
PCA in feature selection and the ANFIS method for predicting the optimal coagulant dosage values. Fifteen of
them were collected in 4 seasons during the period 2017-2018 from Cheliff dam were used to develop PCA-
ANFIS hybrid model. As a result, a relatively higher correlation was found between observed and the coagulant
dosage applied values. The results indicated that the ANFIS model gave reasonable estimates for the output
predicted value with a high degree accuracy and robustness. In conclusion, this paper suggests that PCA-ANFIS
methodology produce very successful findings and has the ability to predict coagulant dosage in water resources.
The outcomes of this research provide more information, simulation, and prediction about water quality status.
PCA-ANFIS model can be used in further researches on water quality assessment. Its performance is more
competitive when compared with artificial neural networks. Furthermore, the results demonstrated that the
proposed procedure has a great potential in water quality monitoring.
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