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Abstract 

The present research addresses the complicated challenges of modelling and enhancing 
processes in mixed-use harbors, focusing on Volos, where the convergence of many 
activities necessitates customized solutions for effective administration. This research 
initiates a case-specific investigation in response to the changing marine industry 
landscape, which is represented by the integration of shipping, recreation, and tourism 
inside the harbor of Volos. Real-world data from the Volos harbor was gathered using a 
hybrid methodology that blends mathematical modeling and simulation methodologies to 
inform the dynamic models. Volos is a microcosm that captures the challenges in 
establishing a balance between tourist, commercial ships, and recreational boating. The 
modeling strategy provides a comprehensive representation of processes by taking 
interactions and possible conflicts into consideration. It is based on well-established harbor 
models that have been modified for mixed-use areas. In addition, cutting-edge optimization 
methods were used, considering environmental impact, traffic control, and resource use. 
Findings, which were obtained in the particular setting of the Volos harbor, show significant 
gains in resource allocation and operational efficiency, offering important new information 
for harbor management. 
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