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River Pollution Discharge Management Using Particle Swarm
Optimization Algorithm, Case Study: Gheshlagh River

Mahdi Khorashadizadeh?, Gholamreza Azizyan?, Seyed Arman Hashemimonfared®", Abolfazl Akbarpour*, Amir
Shabani®

Abstract

Pollution of surface water especially rivers has created serious problems for both human health and
environment. Finding efficient solutions for controlling river pollution is essential in order to reduce
damage for the consumer to protect the environment. In this research, river quality management
planning is determined in a way that minimized the rate of pollution damage with using particle
swarm optimization. The case study is Gheshlagh River in Iran, Kurdistan province. The timetable for
entering contamination is at different hours of the day, and eight source points enter contamination to
the Gheshlagh River. Also in all hours of the day, water harvesting from the Gheshlagh River is
carried out by the downstream consumers. The 192 of decision variables of this research are
corresponding to the amount of contamination entering from these sources at different times. Also, 8
decision variables are corresponding to the optimal location of contamination entering to the river.
The results indicate that in the optimal condition the value of contamination does not exceed from the
allowable limited. However in the unmanaged condition, the contamination value exceeds the
allowable limit. The river quality management planning which determines the optimal location and the
timetable of pollution discharge, reduced significantly consumer's damages. So that the objective
function of this study was reduced by 97.7%.

Keywords: Pollution Control, Optimal Location of Pollution Source, Timetable, Water
Harvesting, Damage for the Consumer.
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water harvesting from the Gheshlagh River is carried out by the
downstream consumers. The 192 of decision variables of this research are
corresponding to the amount of contamination entering from these sources
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exceed from the allowable limited. However in the unmanaged condition,
the contamination value exceeds the allowable limit. The river quality
management planning which determines the optimal location and the
timetable of pollution discharge, reduced significantly consumer's
damages. So that the objective function of this study was reduced by
97.7%.

1. Introduction
Finding how pollution is distributed spatially/temporally is essential to accurately predict its damage to
the river/coastal area ecology and find effective solutions for its control and environmental protection.
Mathematical models that use derivatives of partial differential equations (solved both analytically and
numerically) are powerful pollution transfer-distribution study tools (Khorashadizadeh et al, 2018). In
this research, a mathematical model is proposed that considers the simultaneous impact of

contamination entering timetable and location on river pollution management
Mahdi Khorashadizadeh, Gholamreza Azizyan, Seyed Arman Hashemimonfared Abolfazl
Akbarpour, Amir Shabani River Pollution Discharge Management Using Particle Swarm Optimization
Algorithm, Case Study: Gheshlagh River
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2. Materials and Methods
In this study, pollution entering the river is simulated by an analytical solution. Thus, the contamination
levels in the river are determined at different time and locations. The analytical solution of the
advection—dispersion equation is given (Zheng, 1996).

2
AJ47D, 4D
The objective function (F) is the summation of calculated consumer damages and is obtained by

contamination from different point sources and consumer consumption at the specified time period.
The equation shows the objective function of the study.

T n
2. 2.CiWe,

F: t=1 i=1

3. Results
According to the results, the location of pollution entry influences on the pollution concentration at
the consumer position, and the best location of pollution discharge could be found by optimization.
Also if the contaminations were discharged uniformly, the amount of pollution concentration would
be exceeded from allowable limits in certain times.

4.  Discussion and Conclusion
The optimal values of 200 decision variables (192 decision variables are corresponding to the mass of
contamination entering at different hours of the day and 8 decision variables are corresponding to the
location of contamination entering to the river) are obtained by PSO algorithm.
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