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ABSTRAK

Banjir di Kota Bandung merupakan tantangan hidrometeorologis persisten
yang sering kali dipicu oleh curah hujan ekstrem dengan intensitas tinggi dan durasi
singkat. Metode prediksi konvensional sering kali gagal menangkap pola non-linier
dan karakteristik distribusi data hujan yang bersifat heavy-tailed dan zero-inflated.
Penelitian ini bertujuan untuk mengembangkan model prediksi curah hujan harian
yang akurat menggunakan algoritma Extreme Gradient Boosting (XGBoost) serta
menerapkan metode Shapley Additive exPlanations (SHAP) untuk mengatasi
masalah "kotak hitam" (black-box) pada model machine learning demi kepentingan
mitigasi bencana. Penelitian ini memanfaatkan data meteorologis harian dari Badan
Meteorologi, Klimatologi, dan Geofisika (BMKG) periode 2020-2024.

Metodologi penelitian melibatkan pra-pemrosesan data yang komprehensif,
termasuk penanganan outlier dan interpolasi berbasis waktu, serta rekayasa fitur
(feature engineering) yang membentuk fitur lag dan statistik bergerak (rolling
statistics) untuk menangkap persistensi cuaca. Kinerja model dievaluasi
menggunakan metrik RMSE, MAE; dan R? serta dibandingkan dengan model
baseline seperti Regresi Linier, Random Forest, dan LSTM. Hasil eksperimen
menunjukkan bahwa model XGBoost dengan optimasi hiperparameter Bayesian
menghasilkan kinerja paling unggul dan stabil dibandingkan model pembanding.
Analisis SHAP berhasil mengungkap bahwa fitur historis curah hujan (akumulasi
hujan 3 hari sebelumnya) dan kelembapan rata-rata merupakan variabel paling
dominan yang memengaruhi prediksi hujan ekstrem. Selain itu, penelitian ini
mengidentifikasi ambang batas fisik (physical threshold) pemicu kenaikan
probabilitas hujan ekstrem secara interpretatif. Temuan ini diimplementasikan
dalam sebuah dashboard sistem informasi yang dapat berfungsi sebagai pendukung
keputusan dalam sistem peringatan dini banjir yang transparan dan berbasis data

bagi pemangku kepentingan di Kota Bandung.

Kata Kunci: Prediksi Curah Hujan, Banjir, XGBoost, SHAP, Feature Engineering,
Kota Bandung.
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ABSTRACT

Flooding in Bandung City represents a persistent hydrometeorological
challenge, predominantly triggered by extreme rainfall events characterized by high
intensity and short duration. Conventional prediction methods often fail to capture
non-linear patterns and the heavy-tailed, zero-inflated distribution characteristics of
rainfall data. This study aims to develop an accurate daily rainfall prediction model
using the Extreme Gradient Boosting (XGBoost) algorithm and applies the Shapley
Additive exPlanations (SHAP) method to address the "black-box" issue in machine
learning models for disaster mitigation purposes. The research utilizes daily
meteorological data from the Meteorology, Climatology, and Geophysics Agency
(BMKG) for the period 2020-2024.

The methodology ‘involves comprehensive data preprocessing, including
outlier handling and time-based interpolation, as well as feature engineering that
constructs lag features and rolling statistics to capture weather persistence. Model
performance was evaluated using RMSE, MAE, and R? metrics, and benchmarked
against baseline models such as Linear Regression, Random Forest, and LSTM.
Experimental results demonstrate that the XGBoost model with Bayesian
hyperparameter optimization yielded the most superior and robust performance
compared to the comparative models. SHAP analysis successfully revealed that
historical rainfall features (3-day rainfall accumulation) and average humidity are
the most dominant variables influencing extreme rainfall predictions. Furthermore,
this study identified interpretative physical thresholds that trigger a spike in extreme
rainfall probability. These findings are implemented in an information system
dashboard that serves as a decision support tool within a transparent, data-driven

flood early warning system for stakeholders in Bandung City.

Keywords: Rainfall Prediction, Flood, XGBoost, SHAP, Feature Engineering,
Bandung City.
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