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Abstract

Flight delays represent a significant challenge in the aviation industry, leading to passenger dissatisfaction,
financial losses for airlines, and disruptions in airport operations. While numerous studies have investigated
the factors influencing delays, further research is needed, particularly in utilizing advanced machine
learning algorithms and examining the impact of various factors on delays at specific airports. In this study,
we leverage the XGBoost tree-based learning algorithm and the R programming language to investigate
the influence of weather conditions and flight-related factors on flight delays at Imam Khomeini
International Airport (IKIA). The objective is to develop an accurate flight delay prediction model and
identify the key factors contributing to delays. By analyzing historical flight data and meteorological
information, the developed prediction model effectively identifies key factors influencing delays, achieving
a 99.63% accuracy in delay detection. The results indicate that factors such as wind speed, precipitation,
visibility, aircraft type, departure time, and flight route significantly impact the occurrence and duration of
delays. These findings can facilitate informed decision-making in airport management, flight scheduling,
and delay mitigation, ultimately leading to improved operational efficiency and enhanced passenger
satisfaction.
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