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Application of Deep Learning for Airport Visibility Prediction: A Case Study

of Chiayi Airport
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Abstract

Chiayi Shui-shang Airport, on Taiwan's Chia-nan
Plain, is prone to radiation fog in autumn, winter, and
spring due to the northeasterly monsoon's lee-side
effect and strong nocturnal radiative cooling. Sudden
visibility loss threatens flight safety, yet forecasting
research for this regional airport remains scarce.
Using Meteorological Aerodrome Report from the Air
Force Weather Wing (2012/1/1-2025/1/31), this study
built three deep learning time-series models, RNN,
LSTM, and GRU, for binary classification of
visibility (fog vs no-fog).

Preprocessing removed outliers, imputed missing
values, and encoded cyclical time features via sine-
cosine transformation. To address the severe class
imbalance of fog events, a weighted loss function and
Macro F1-score were used alongside accuracy, with
hyperparameters tuned via Optuna.

Experiments compared meteorological factor
combinations and learning-rate schedules. GRU with
dew point, sea-level pressure, and rainfall gave the

best result (97.72% accuracy), and every model's
optimal features included temperature and dew point,
matching radiation fog's physical mechanism.
However, F1-scores stayed low across all models,
showing accuracy mainly reflects prediction of the
majority no-fog class rather than genuine fog-
detection skill; RNN, despite lowest accuracy, showed
better minority-class detection.

These findings confirm the feasibility of deep-
learning-based visibility forecasting while
highlighting data imbalance as a key future challenge.
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