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Abstract

Due to the limited water resources in the world, modeling and forecasting the
quality parameters of wastewater treatment plant effluent plays an important role
in the field of water resources management in different regions of the world. The
limitation of fresh water resources in the world, as well as the ever-increasing
population growth and the development of urbanization, have made the approach
of urban wastewater reuse inevitable. In such a situation, the use of recycled water
can be considered as one of the ways to overcome water shortage and prevent
wastage of water resources. On the other hand, due to the health hazards caused
by the discharge of wastewater from wastewater treatment plants to water
sources, achieving a precise design and correct management of wastewater
treatment plants (WWTP: Wastewater Treatment Plant) is one of the important
challenges of sustainable water resources management. In this study, multi-Layer
perceptron models (MLP), basic radial neural network models (RABF), as well
as the integration of these models with several other algorithms, such as genetic
algorithm (GA), particle swarm optimization algorithm (PSO) and sine cosine
algorithm (SCA), were used in order to predict the quality parameters of
wastewater treatment plant effluent of Borujen city, located in Chaharmahal
Bakhtiari province, including biochemical oxygen demand (BODeff)5, chemical
oxygen demand (CODeff) and total suspended solids in wastewater (TSSeff). 4
effective parameters including (BOD), (COD), (TSS) and (PH) of wastewater,
were selected as input to the model, during a statistical period of 3 years (1397 to
1399). . Also, 70% and 30% sizes were determined as the best sizes for training
and testing stages in order to model BODeff and CODeff parameters. The
obtained results, showed the highest agreement between reference data and
predicted data, from MLP-SCA and RABF-SCA models compared to other
models. Also, although RABF and MLP models, provided the highest PBIAS and
RMSE and the lowest NSE for predicting BODeff, CODeff and TSSeff, MLP-
SCA and RABF-SCA, provided the lowest PBIAS and RMSE and the highest
NSE for predicting these three parameters. MLP-SCA model has less computing
time than other models. This study shows that the model parameters lead to higher
uncertainty than the inputs, and this indicates that the identification of additional
hidden neurons of ANN models, is an important issue to reduce the computational
time of ANN models. The results of this research are useful for water resource
managers to prepare spatial and temporal maps of water quality parameters in
large basins. Also, the models proposed in the current research can be used to
estimate various metrological parameters in hydrology.
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1.  Introduction

Due to the limited water resources in the world, modeling and forecasting the quality parameters of
wastewater treatment plant effluent plays an important role in the field of water resources management
in different regions of the world. The limitation of fresh water resources in the world, as well as the
ever-increasing population growth and the development of urbanization, have made the approach of
urban wastewater reuse inevitable. In such a situation, the use of recycled water can be considered as
one of the ways to overcome water shortage and prevent wastage of water resources. On the other hand,
due to the health hazards caused by the discharge of wastewater from wastewater treatment plants to
water sources, achieving a precise design and correct management of wastewater treatment plants
(WWTP: Wastewater Treatment Plant) is one of the important challenges of sustainable water resources
management.

2. Materials and Methods

In this study, multi-Layer perceptron models (MLP), basic radial neural network models (RABF), as
well as the integration of these models with several other algorithms, such as genetic algorithm (GA),
particle swarm optimization algorithm (PSO) and sine cosine algorithm (SCA), were used in order to
predict the quality parameters of wastewater treatment plant effluent of Borujen city, located in
Chaharmahal Bakhtiari province, including biochemical oxygen demand (BODeff)5, chemical oxygen
demand (CODeff) and total suspended solids in wastewater (TSSeff). 4 effective parameters including
(BOD), (COD), (TSS) and (PH) of wastewater, were selected as input to the model, during a statistical
period of 3 years (1397 to 1399). . Also, 70% and 30% sizes were determined as the best sizes for
training and testing stages in order to model BODeff and CODeff parameters.

3. Results
The obtained results, showed the highest agreement between reference data and predicted data, from

MLP-SCA and RABF-SCA models compared to other models. Also, although RABF and MLP models,
provided the highest PBIAS and RMSE and the lowest NSE for predicting BODeff, CODeff and
TSSeff, MLP-SCA and RABF-SCA, provided the lowest PBIAS and RMSE and the highest NSE for
predicting these three parameters. MLP-SCA model has less computing time than other models. This
study shows that the model parameters lead to higher uncertainty than the inputs, and this indicates that
the identification of additional hidden neurons of ANN models, is an important issue to reduce the
computational time of ANN models.

4.  Discussion and Conclusion
The results of this research are useful for water resource managers to prepare spatial and temporal maps

of water quality parameters in large basins. Also, the models proposed in the current research can be
used to estimate various metrological parameters in hydrology.
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