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Abstract

Nowadays, due to the expansion of cities as well as the increase
in the urban population, the lack of drinking water of good
quality is always one of the most important issues for the coun-
try's water and sewage authorities, especially the people. Deliv-
ering water for consumption is one of the important activities
of water transmission lines. In this context, optimizing the
route of transmission lines is important. In this research, the
plan to transfer water from the balance tank near Khoshab's
agricultural and industrial lands and Roza Dam in Madhim
City to the cities of Tabas Messina, Asadiyeh, and Gazik, has
been obtained as the optimal route in terms of technical and
engineering, economic and passive defense, and environment.
In this regard, the required information maps, such as topog-
raphy, land use, rivers and roads, infrastructure, faults, geology,
and population centers, were prepared in the form of raster
maps in the GIS environment to obtain a cost map. Then,
based on the Analytical Hierarchy Process (AHP), these maps
were weighted and integrated, and the cost map was obtained.
Finally, from the cost map, five routes were determined as the
best routes, and to optimize hydraulically, these routes were
entered into the EPANET software. The hydraulic design of
the routes was done in this software by linking it with the
multi-objective particle swarm algorithm. Two technical and
economic objective functions of Pareto curves for these routes
were obtained in a MATLAB environment. By analyzing these
curves, route 2 out of these 5 routes has a more appropriate
drop and cost and has been obtained as the optimal route for
this water transfer, and this route has a length of 112 km.
Keywords: Water Transmission Lines, Optimal Routing, GIS,
EPANET, Multipurpose Particle Swarm Algorithm.
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1-Geographic Information System
2-Multi-Objectiveparticle Swarm Optimization
3-Non-Dominated Sorting Genetic Algorithm-Ii
4-Pareto Chart

5-Analytical Hierarchy Process
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