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Comparative Analysis for determining the optimal route for solid
waste transportation using Geographic information systems (GIS) :
A case study of Tartous governorate

Abstract

This study evaluates the efficiency of the solid waste transportation system
in Tartous Governorate by analyzing existing routes and comparing them
with optimized routes using Geographic Information Systems (GIS). The
research employed road network analysis through ArcGIS software to
determine the most waste transport routes from nine major transfer stations
(including Tartous, Safita, Al-Qadmus, Arwad, and others) to the "Wadi Al-
Hada" Integrated Solid Waste Treatment Centre. Operational and
environmental performance indicators were calculated, including travel
distance, time, fuel consumption, CO, emissions, and approximate
transportation cost. The results showed that using optimized routes reduced
the total travel distance from 367.3 km to 272.7 km (a saving of 94.6 km),
travel time from 349.3 minutes to 259 minutes, and fuel consumption from
48.42 liters to 36.36 liters. This led to a cost saving of 132,620 Syrian
pounds per transport cycle and a reduction of 32.32 kg in CO, emissions.
The study highlights the importance of utilizing spatial analysis tools to
enhance the efficiency of urban waste management systems and
recommends adopting data-driven optimized models to improve economic
efficiency and minimize environmental impacts.

Keywords: Solid waste management, Geographic Information Systems
(GIS), route optimization, fuel consumption, CO, emissions, operational
cost, Tartous.
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