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ABSTRACT. Visibility at Chennai International Airport has shown a marked decline between 2016 and 2024,
with a strong negative trend (R2 = 0.89) linked to increasing weather disturbances and rising urban pollution. This
reduction in visibility has contributed to more frequent flight delays, particularly during early morning hours (around
06:30-07:00 IST), when the lowest values are typically recorded in METAR. Seasonal analysis highlights November as
the month with the poorest overall visibility, while the most severe reductions often below 1200 m and sometimes under
400 m occur in December through February. January records the highest frequency of extremely low visibility, including
occurrences below 200 m. Fog typically begins near 03:30 IST and peaks around 07:00 IST, directly affecting early
morning aviation operations. On average, fog occurs 5.2 days in January, 4.8 days in February, 3.9 days in December,
and 3.1 days in March, with October—November adding another 3.2 days annually. Backward trajectory analysis suggests
aerosol transport contributes to these conditions, reinforcing the role of both local pollution and regional atmospheric
processes. The findings highlight an urgent need for stricter air-quality measures, improved airport infrastructure, and
adaptive operational strategies to mitigate the growing challenges of low visibility.
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1. Introduction

Atmospheric visibility plays a crucial role in various
sectors, including aviation, transportation, and public
safety. Several weather events, including haze, mist,
smoke, fog, thunderstorms, and rainfall significantly
reduce visibility over Chennai during the months of
October to February. These reductions in visibility are
primarily driven by meteorological conditions, such as
high humidity, temperature fluctuations, and stagnant air
masses; which facilitate the accumulation of particulate
matter and water droplets in the lower atmosphere (Singh

989

et al., 2017). The cooling of air near the surface
facilitates moisture condensation, leading to fog
formation (Gultepe et al., 2007; Lakra et al., 2022).
This phenomenon is particularly pronounced in the
winter months of October through February,
when  nocturnal  radiative  cooling  intensifies,
thereby increasing the probability of fog occurrence
(Tardif and Rasmussen, 2007). Moreover, elevated
relative humidity, and weak surface winds contribute
to the persistence of fog layers by minimizing d
ispersion and sustaining moisture accumulation (Ding et
al., 2014).



