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Pembimbing  : Amri Muhaimin, S.Stat., M.Stat., M.S. 
 

Abstrak 
Pengamatan yang dilakukan oleh Badan Meteorologi Klimatologi dan 

Geofisika (BMKG) Stasiun Meteorologi Kelas 1 Juanda meliputi pengamatan udara 

bawah dan udara atas yang dapat digunakan untuk mendukung analisis kondisi 

cuaca dan mitigasi risiko bencana. Penelitian ini bertujuan untuk mengintegrasikan 

data pengamatan udara atas dan bawah dalam klasifikasi curah hujan harian 

menggunakan algoritma machine learning, berdasarkan data tahun 2019–2023. 

Data pengamatan udara bawah yaitu berupa intensitas curah hujan, sedangkan data 

pengamatan udara atas mencakup parameter seperti kelembapan, Lifted Index (LI), 

CAPE, SWEAT, dan indeks labilitas atmosfer lainnya yang dihasilkan dari 

pengamatan radiosonde dan pilot balon. Proses analisis meliputi pengumpulan data, 

preprocessing melalui interpolasi dan normalisasi, penerapan algoritma machine 

learning seperti Support Vector Machine (SVM), Random Forest, K – Nearest 

Neighbour, Decision Tree, dan Gradient Boost, serta evaluasi model menggunakan 

metrik accuracy, precision, recall, dan F1 Score. Model terbaik dipilih dan di 

optimasi menggunakan teknik resampling seperti SMOTE (Synthetic Minority 

Oversampling Technique) dan downsampling serta hyperparameter tuning. Hasil 

penelitian menunjukkan bahwa integrasi data pengamatan udara atas dan bawah 

memberikan hasil klasifikasi curah hujan yang akurat, yang dapat mendukung 

pemahaman pola cuaca ekstrem, dan berkontribusi pada prediksi risiko bencana 

terkait intensitas curah hujan. 

 

Kata Kunci : Machine Learning, Prediksi Cuaca Ekstrem, Analisis Data 

Meteorologi  
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Abstract 

Observations made by the Juanda Class 1 Meteorology, Climatology and 

Geophysics Agency (BMKG) include lower and upper air observations that can be 

used to support the analysis of weather conditions and disaster risk mitigation. This 

research aims to integrate upper and lower air observation data in the classification 

of daily rainfall using a machine learning algorithm, based on data from 2019-

2023. The lower air observation data is in the form of rainfall intensity, while the 

upper air observation data includes parameters such as humidity, Lifted Index (LI), 

CAPE, SWEAT, and other atmospheric lability indices generated from radiosonde 

and balloon pilot observations. The analysis process includes data collection, 

preprocessing through interpolation and normalization, application of machine 

learning algorithms such as Support Vector Machine (SVM), Random Forest, K-

Nearest Neighbour, Decision Tree, and Gradient Boost, and model evaluation using 

accuracy, precision, recall, and F1 Score metrics. The best model is selected and 

optimized using resampling techniques such as SMOTE (Synthetic Minority 

Oversampling Technique) and downsampling and hyperparameter tuning. The 

results show that the integration of upper and lower air observation data provides 

accurate rainfall classification results, which can support the understanding of 

extreme weather patterns, and contribute to disaster risk prediction related to 

rainfall intensity 

 

Keyword : Machine Learning, Extreme Weather Prediction, Meteorological Data 

Analysis
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