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ABSTRACT. In this study,Multi-Layer Perceptron Neural Network81(PNN) and multiple linear regression
(MLR) models were employed to predict the effluibchemical Oxygen Demand (B@Dfrom a wastewater
treatment plant (WWTP) of Sidi Marouane WWTP at Bidaroun Dam Reservoir, Algeria. The two models are
built using many variables, namely temperature afew (TE), conductivity (EC), water pH, suspendelitls (SS),
chemical oxygen demand (COD) and Biochemical oxydemand (BOE). The two models are presented and
compared. The performances of the models are eedlussing root-mean square errors (RMSE), meanlateso
error (MAE) and correlation coefficient (CC) stéitis. The low RMSE and high CC values were obtainét
MLPNN based approach. The usefulness, robustnedscapabilities of the MLPNN model in this study are
demonstrated and can be used as a powerful témipiwve WWTP planning and management.
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1. Introduction

Traditionally biochemical oxygen demand (BOD) isedsas indicator of environmental pollution caused b
biodegradable organic substances and has beernywiskstias water quality index. In this study, we invedigbthe
capabilities of an artificial neural network modeslled Multi-Layer Perceptron Neural NetworK81LPNN) for
predicting the effluent biochemical oxygen demaB®Ds) from the wastewater treatment plant (WWTP) ofi Sid
Merouane at Beni Haroun Dam Reservoir, Algeriathis context, we have employed 691 measured datailyt
time step to build the model and to evaluate ilisldity. The results obtained witliILPNN models are compared
with multiple linear regressions (MLR). This studgmonstrates tha¥ILPNN investigated herein outperforms
MLR technique foBODs modelling.

2. Wastewater Treatment Plant (WWTP) and raw waterdata

The wastewater treatment plant (WWTP) is located imral region of Sidi Marouane town at about l@rketers
northeast of the Mila province, East of Algeria otyy. The plant treats wastewater from about 137,08rson
equivalents living in the area of the dam resen®@ni Haroun, and the plant has an average daiy f

20,657m3/d. The surface area of this WWTP covemih3 hectares. The treatment scheme is of a ational
activated sludge type and includes coarse andsfineens, Grit and Grease removal, primary sedirtienttanks,
activated sludge aeration tanks, and secondarynsediation tanks, final clarification and chlorimatifacilities. The
effluent quality data from (1 august 2009) to (3dy2011) were used in this investigation. Among #vailable
dataset, six variables of the effluent wastewafehe Sidi Marouane WWTP were selected, namelychmmical
oxygen demand (BOD), chemical oxygen demand (CGD3¥pended solids (SSglectrical conductivity(EC),

temperature (TE) and pH, are considered for théuatian of developed models.

3. Results and Discussion

To assess the fitting and predictive accuracy &f mhodels, the data sets were mathematically eealuby
calculating the following evaluation criteria: cbeient of correlation CC), root mean squared errdRiISB and
mean absolute erroMAE).
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Table 1 Performances of the MLPNN and MLR models in différphases

MLR MLPNN
Models Training Validation Training Validation
CC RMSE MAE CC RMSE| MAE CC RMSE MAE CC RMSE MAE
M1 0.858 2950 2.153 0.894 2.682 2.1p8 0.873 2.7193.040| 0.894| 2.653] 2.04{
M2 0.868 2.853 2143 0.89p 2.661 2.1p6 0.900 2.504.765| 0.920 2.319] 1.799
M3 0.868 2.851 2131 0.89fy 2.6504 2.1p5 0905 2.444.736| 0.898| 2.621] 2.078
M4 0.869 2.843 2133 0.89p 2.658 2.136 0914 2.331.661| 0.903] 2.566| 1.956
M5 0.869 2.843 2128 0.89y 2.64f 2.12 0918 2.269.639| 0.910 2.456| 1.83f
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Fig.1. Results obtained with MLPNN model for biochemioaygen demand (BO: Scatter plots and Comparison
of observed and calculated series of BdDhe (a) Training, (b) Validation sets and (c) édta.
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Fig.2. Results obtained with MLR model for biochemicaygan demand (BO§): Scatter plots and Comparison of
observed and calculated series of B@Txhe (a) Training, (b) Validation sets and (c) éata.

4. CONCLUSION
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Two methods, MLR and MLPNN, were used to constlinetar and nonlinear models for B@Prediction
on the basis of measured five water quality vagaphnd a model with high statistical quality aoe prediction
errors was obtained. Satisfactory results wereiodtdawith the proposed methods. Additionally, thenlimear
MLPNN model produced better results with good prdé ability than MLR linear model.
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