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ABSTRAK 
 

ANALISIS KINERJA MODEL RNN DAN BiLSTM UNTUK PREDIKSI 

MULTITARGET DATA AUTOMATED WEATHER OBSERVING SYSTEM 

(AWOS) 

 

Oleh: 

Defi Anggraini 

 

Kondisi cuaca bandara sangat memengaruhi keselamatan dan efisiensi 

operasional penerbangan. Penelitian ini bertujuan menganalisis kinerja model 

Recurrent Neural Network (RNN) dan Bidirectional Long Short-Term Memory 

(BiLSTM) dalam melakukan prediksi multitarget untuk suhu, kecepatan angin, 

dan tekanan udara secara bersamaan. Data bersumber dari tiga stasiun Automated 

Weather Observing System (AWOS) di Bandara Internasional Juanda, yaitu 

AWOS 10, AWOS 10-28, dan AWOS 28. Tahap pra-pemrosesan meliputi 

pembersihan data, konversi tipe numerik, interpolasi linier untuk menangani 

missing value, dan normalisasi Min-MaxScaler. Penelitian mengeksperimenkan 

variasi window size 6, 12, 24, dan 48 jam, serta uji coba epoch 20 dan 50. Hasil 

pengujian menunjukkan bahwa model BiLSTM secara konsisten lebih unggul 

dibandingkan RNN pada seluruh skenario di ketiga lokasi. Konfigurasi terbaik 

diperoleh pada model BiLSTM dengan window size 48 dan epoch 50 karena 

mampu menangkap cakupan data historis dan siklus harian secara lebih luas. Pada 

AWOS 10, model terbaik menghasilkan MAE suhu 0,3813, kecepatan angin 

1,4276, dan tekanan udara 0,2078. Pada AWOS 10-28, diperoleh MAE suhu 

0,3767, kecepatan angin 1,5590, dan tekanan udara 0,1978. Sementara pada 

AWOS 28, model menghasilkan MAE suhu 0,3785, kecepatan angin 1,4046, dan 

tekanan udara 0,1876. Penelitian menyimpulkan bahwa arsitektur BiLSTM 

dengan window size 48 memiliki kemampuan generalisasi yang sangat kuat (good 

fit) dan efektif untuk diimplementasikan dalam sistem prediksi cuaca bandara 

multitarget. 

Kata Kunci: AWOS, BiLSTM, RNN, Prediksi Multitarget, Meteorologi 

Penerbangan. 
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ABSTRACT 
 

PERFORMANCE ANALYSIS OF RNN AND BILSTM MODELS FOR 

MULTITARGET DATA PREDICTION IN AUTOMATED WEATHER 

OBSERVING SYSTEM (AWOS) 

 

Oleh:  

Defi Anggraini 

 

Airport weather conditions significantly affect aviation safety and 

operational efficiency. This study aims to analyze the performance of Recurrent 

Neural Network (RNN) and Bidirectional Long Short-Term Memory (BiLSTM) 

models in conducting multi-target predictions for temperature, wind speed, and 

air pressure simultaneously. Data were sourced from three Automated Weather 

Observing System (AWOS) stations at Juanda International Airport, specifically 

AWOS 10, AWOS 10-28, and AWOS 28. Pre-processing stages included data 

cleaning, numerical type conversion, linear interpolation to handle missing 

values, and Min-Max Scaler normalization. The study experimented with 

variations in window sizes of 6, 12, 24, and 48 hours, alongside training trials of 

20 and 50 epochs. The test results demonstrate that the BiLSTM model 

consistently outperformed the RNN model across all scenarios at each location. 

The best configuration was obtained using the BiLSTM model with a window size 

of 48 and 50 epochs, as it effectively captured a broader historical context and 

daily cycles. At AWOS 10, the best model achieved an MAE of 0.3813 for 

temperature, 1.4276 for wind speed, and 0.2078 for air pressure. At AWOS 10-28, 

the results showed an MAE of 0.3767 for temperature, 1.5590 for wind speed, and 

0.1978 for air pressure. Meanwhile, at AWOS 28, the model achieved an MAE of 

0.3785 for temperature, 1.4046 for wind speed, and 0.1876 for air pressure. The 

research concludes that the BiLSTM architecture with a 48-hour window size 

possesses strong generalization capabilities (good fit) and is effective for 

implementation in multi-target airport weather prediction systems. 

 

Keywords: AWOS, BiLSTM, RNN, Multi-target Prediction, Aviation Meteorology. 
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