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Abstract

There is no doubt that Geographic Information Systems have become one of the most indispensable decision support systems worldwide,
particularly in light of the rapidly evolving fields witnessed today. The role of these systems is not limited to urban planning, infrastructure
development, and digital mapping; rather, it extends significantly to distinguished applications in transportation, roads, traffic, security,
and safety. Transportation, mobility, and traffic planning within cities represent a fundamental and essential principle for keeping pace with
ongoing development, as urban transport services constitute the lifeline of a city, and their efficient operation contributes to urban
development. Traffic congestion is one of the major problems afflicting the transportation sector. This issue is often interpreted as a nearly
widespread phenomenon from which many metropolitan cities suffer. Numerous studies have been conducted to address this problem, and
among the solutions reached is the use of Geographic Information Systems (GIS), which offer extensive capabilities across various scientific
fields. The data on congestion locations, particularly signalized intersections, represent one of these fields, as GIS enables the collection,
accurate and rapid processing of vast amounts of data, and their presentation to decision-makers and planners. In this research, we developed
a database model for traffic congestion locations and signalized intersections in the city of Tripoli, using a methodology that integrates and
links the characteristics of traffic intersections with descriptive and spatial congestion data. The primary focus was on the methodology for
designing a database for traffic intersections and congestion locations (elements and procedures), while demonstrating the potential of
utilizing Geographic Information Systems (GIS) technology to provide methods for storing and processing such data. This research has
succeeded in providing such capabilities and establishing a method for storing and processing large volumes of traffic congestion data, as
well as identifying signalized intersections suffering from traffic congestion. Streets experiencing congestion were digitized, and street names
were entered using ArcGIS 10.3 software. Data were subsequently input for signalized intersections in the form of point features carrying
the following traffic data: number of phases, cycle length, number of lanes, lane width, type of control, type of device, and date of modification.
Keywords: Geographic Information Systems (GIS), Traffic Congestion, Traffic Intersections, Traffic Signals.
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