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ABSTRAK

BAGAS ANWAR ARIF NUR. Identifikasi dan Prediksi Jenis Gempa Vulkanik
Berbasis Gelombang Seismik Menggunakan Machine Learning. DI Bawah
Bimbingan BAMBANG HERU ISWANTO, MOHAMMAD HASIB

Monitoring kegempaan vulkanik memegang peran penting dalam mitigasi
kebencaan gunung api. Pada penelitian ini dikembangkan model machine learning
dalam tugas prediksi jenis kegempaan vulkanik. Dalam penelitian ini dilakukan
analisa cluster dan fitur untuk mengetahui kemiripan dan keterpisahan jenis gempa
vulkanik serta fitur paling relevannya dalam pengembangan model Support Vector
Machine dan K Nearest Neighbour. Penelitian dilakukan menggunakan data
gunung sinabung dengan jenis kegempaan yang dianalisis adalah Volcano Tectonic,
Low-frequency, dan letusan. Untuk tiap data gelombang dilakukan ekstraksi fitur
pada domain waktu, frekuensi, dan spektrogramnya. Hasil menunjukkan bahwa
keterpisahan antar jenis gempa dan kemiripan antar anggota dalam jenis kegempaan
cukup tinggi ditunjukkan pada hasil silhouette score mencapai 0.6057, ARI 0.8793,
CH-Index 934.4445, DB-Indeks 0.5205, dan Hasil prediksi memiliki precision,
recall, dan F'1-Score 97.37%, 100%, dan 98.67% untuk Volcano-Tectonic, 100%
100%, 100% untuk precision, recall, dan FI-Score Low-Frequency, dan 100%,
97.06%, 98.51% untuk letusan dengan akurasi keseluruhan adalah 99.04% pada
data test menggunakan enam fitur terpilih. Hasil ini menunjukkan bahwa sistem
prediksi jenis kegempaan vulkanik memiliki potensi signifikan dan dapat
diterapkan dalam berbagai aplikasi praktis.

Kata kunci: Kegempaan vulkanik, Klasifikasi, Clustering, Feature selection
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ABSTRACT

BAGAS ANWAR ARIF NUR. Identification and Prediction of Volcanic
Earthquake Types Based on Seismic Waves Using Machine Learning. UNDER
THE GUIDANCE OF BAMBANG HERU ISWANTO, MOHAMMAD HASIB

Monitoring volcanic earthquakes plays an essential role in mitigating volcanic
disasters. In this research, a machine learning model was developed for predicting
volcanic earthquakes types. Furthermore, cluster and feature analysis was carried
out to determine the similarity of volcanic earthquakes types and the most relevant
features for developing the Support Vector Machine and K Nearest Neighbor
models. The research was conducted by processing the data from Mount Sinabung
with the types of seismicity being analyzed is Volcano Tectonic, Low-frequency
and Explosion. For each wave data, feature extraction was carried out in the time,
frequency domain and its spectrogram. The results show that the quality of cluster
for each earthquake type was quite high, as shown in the silhouette score results
reach 0.6057, ARI 0.8793, CH-Index 934.4445, DB-Indeks 0.5205, and the
prediction results have precision, recall, and F1-Score 97.37 %, 100%, and 98.67%
for Volcano-Tectonic. The precision, recall, and F1-Score for Low-frequency type
reach 100%, 100%, 100%. The explosion reach 100% precision, 97.06% recall, and
98.51% F1-Score. An overall accuracy of 99.04% on data test using six selected
features. These results show that the volcanic earthquake type prediction system
has significant potential and can be applied for volcanic disasters mitigation.

Keywords: Volcanic seismicity, classification, clustering, feature selection
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