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ABSTRAK

Provinsi Jawa Barat memiliki kerentanan seismik yang sangat tinggi akibat aktivitas tektonik 

dan keberadaan sesar aktif darat. Namun, upaya prakiraan kejadian kegempaan seringkali 

terkendala oleh pola data geofisika yang sangat kompleks, tidak linier, serta didominasi oleh 

kelas mayoritas di mana kejadian berskala besar jauh lebih jarang terjadi dibandingkan kondisi 

aman. Pendekatan statistik konvensional terbukti kurang peka dalam menangkap anomali 

tersebut, sehingga dibutuhkan intervensi kecerdasan buatan yang adaptif sekaligus mampu 

memetakan dampaknya terhadap masyarakat. Penelitian ini bertujuan untuk mengevaluasi 

kinerja dua algoritma klasifikasi tingkat lanjut dalam memprakirakan kemunculan lindu 

berskala di atas 4.5 bermagnitudo, serta mengintegrasikan model paling optimal ke dalam 

platform pemetaan spasial berbasis web guna menilai tingkat paparan ancaman terhadap warga. 

Metode penelitian kuantitatif diterapkan dengan memanfaatkan rekam jejak historis dari Badan 

Meteorologi, Klimatologi, dan Geofisika selama kurun waktu sepuluh tahun (2015-2025) yang 

diagregasikan ke dalam grid beresolusi tinggi. Evaluasi difokuskan pada penanganan 

ketimpangan data historis menggunakan teknik penyeimbang kelas secara terprogram, di mana 

pengujian dilakukan secara runtun waktu guna mencegah kebocoran informasi. Hasil evaluasi 

metrik membuktikan bahwa pendekatan pohon keputusan jamak tampil jauh lebih superior 

dibandingkan metode hyperplane tunggal. Arsitektur pertama berhasil membukukan nilai 

metrik Area Under the Curve sebesar 0,8171, ketepatan keseluruhan mencapai 0,7703, dan 

tingkat sensitivitas tangkapan data di angka 0,5364. Di sisi lain, arsitektur pembanding hanya 

mampu mencatatkan sensitivitas yang sangat lemah yakni 0,3526 meskipun akurasinya berada 

di level 0,7568. Analisis lanjutan menyingkap fakta bahwa variabel kedalaman rata-rata 

menjadi prediktor paling menentukan dengan skor kepentingan sebesar 0,34. Kesimpulan dari 

studi ini menegaskan kelayakan pendekatan ensemble dalam membedah data kebencanaan 

yang timpang. Penggabungan komputasi cerdas dengan sensus demografi sukses merumuskan 

skor kerawanan secara visual, menghasilkan instrumen taktis yang sangat relevan untuk 

mendukung peringatan dini serta perumusan kebijakan evakuasi oleh otoritas penanggulangan 

bencana daerah. 



 

xi 
 

West Java exhibits high seismic vulnerability due to active tectonic subductions and 

numerous inland faults. Predicting such seismic events is a highly complex 

computational challenge, primarily because geophysical anomalies are non-linear and 

historical earthquake data suffers from extreme class skewness. In these records, 

significant tremors occur far less frequently than safe periods. Consequently, 

traditional mathematical models often become heavily biased toward the majority 

class, failing to detect actual impending threats. This research aims to rigorously 

evaluate two advanced classification architectures in forecasting the occurrence of 

earthquakes with a magnitude above 4.5. Furthermore, it seeks to integrate the most 

optimal model into a web-based spatial mapping platform to dynamically assess 

civilian risk exposure. The study employs a quantitative methodology, processing a 

decade of historical catalog records (2015–2025) from the national meteorological 

agency into high-resolution spatial grids. To overcome the severe historical data 

disproportion, the algorithm training phase applies a programmatic class weight 

balancing technique. The models are then validated using a strict time-series aware 

splitting protocol to prevent data leakage and simulate real-world conditions 

accurately. The quantitative results demonstrate that the ensemble-based architecture 

significantly outperformed the margin-based classifier in navigating the skewed 

dataset. The multiple decision tree approach achieved an Area Under the Curve metric 

of 0.8171, an overall accuracy of 0.7703, and a critical sensitivity rate of 0.5364. 

Conversely, the comparative architecture recorded an accuracy of 0.7568 but suffered 

a heavily degraded sensitivity rate of merely 0.3526. Feature importance analysis 

further revealed that the average depth of prior tremors was the most deterministic 

predictor, registering an importance score of 0.34. In conclusion, ensemble algorithms 

are proven to be highly effective for analyzing unbalanced geological disaster data. By 

combining these computational insights with actual demographic census figures, the 

developed system successfully visualizes specific red zones where high seismic threats 

ABSRACT
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intersect with dense populations. This integration provides regional disaster 

management authorities with a robust, tactical instrument for strategic spatial 

planning and precise early warning mitigation. 

Keywords: Class Imbalance, Classification Algorithm, Disaster Mitigation, Geographic 

Information System, Population Vulnerability  
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