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Abstract

This study aims to develop a proposed model for the vessel traffic management system at Damietta
Port, with the objective of increasing berth productivity and improving the efficiency of
operational processes. The proposed model focuses on reducing vessel waiting times, optimizing
berth allocation, and enhancing integration and coordination among the various entities operating
within the port. This contributes to increasing vessel turnaround speed, reducing delays, and
improving operational flow. The study problem lies in the notable increase in the average berth
stay duration of vessels over recent years. The average stay of container vessels increased from 22
hours in 2019 to 29 hours in 2023, while the stay duration of general cargo vessels rose from 60
hours to 86 hours during the same period.

Data also showed variations in loading and unloading rates across different cargo types and vessel
sizes, in addition to seasonal pressures and unforeseen operational delays, resulting in vessel
congestion, increased operational costs, and reduced berth capacity. The study adopted the
descriptive-analytical method and collected data through a questionnaire administered to
individuals directly or indirectly involved in vessel traffic management, including administrators,
supervisors, shipmasters, crane operators, shipping agency personnel, and stevedoring companies.
The sample size consisted of 276 participants, with 216 valid questionnaires used for analysis.
Data were analyzed using appropriate statistical tools such as correlation coefficients, coefficient
of determination, and regression tests.

The results demonstrated that the proposed vessel traffic management model has a clear and
significant impact on enhancing berth productivity at Damietta Port. All of its dimensions—
including enhancing flexibility in loading and unloading operations, improving integration and
coordination among port entities, reducing vessel berth time, reducing vessel waiting time, and
optimizing berth allocation—contribute to improving operational flow and reducing delays. The
study recommends implementing the proposed model comprehensively within the port to enhance
operational fluidity, reduce delays, increase berth turnaround rates, and improve the quality of
services provided to vessels and customers, while strengthening operational flexibility and
developing berth allocation strategies to ensure optimal resource utilization and support the
continuity of operational activities at high efficiency.
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