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Application of Artificial Intelligence Technology in
Airport Visibility Forecasting Operations
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Abstract

Taiwan Taoyuan International Airport (RCTP) frequently experiences prolonged periods of low
visibility due to dense fog from January to March each year. This phenomenon significantly impacts air
traffic control, dispatch operations, and overall airport efficiency, posing considerable challenges for
air traffic controllers, dispatchers, and airport authorities. This study aims to develop a customized Al-
driven visibility forecasting model for RCTP by integrating artificial intelligence (AI) models with
historical observational data from the airport. This system is expected to enhance the accuracy and
precision of visibility forecasts, thereby optimizing aviation meteorological services and ensuring flight
safety within the Taipei Flight Information Region.

This research employs a Long Short-Term Memory neural network (LSTM) machine learning model,
trained on RCTP observational data collected during the January-March periods from 1979 to 2022. It
has successfully established a 6-hour visibility forecasting model, which exhibits an average forecast
error of approximately 1500 meters. A case study analysis of the January-March 2023 data indicates
that a portion of the model's error stems from the LSTM model's difficulty in precisely distinguishing
the effects of rain versus haze on visibility.

Comparing the LSTM model's forecasts with actual observations at RCTP from January to March
2023, using 1600 meters and 5000 meters as low visibility thresholds, the threat scores were found to
be 0.29 and 0.3, respectively. Notably, the occurrences of visibility below 1600 meters were
predominantly concentrated in February, with threat scores for that month reaching 0.27 and 0.4. This
further demonstrates the LSTM model's superior ability to capture visibility changes caused by dense
fog events (i.e., visibility below 1600 meters).
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