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ABSTRAK
Kepulauan Indonesia berada di zona tumbukan lempeng utama, menjadikannya
wilayah dengan aktivitas seismik tertinggi dunia. Aktivitas gempa bumi yang tidak
menentu dapat menyebabkan kerugian signifikan, sehingga upaya mitigasi sangat
penting. Penelitian ini bertujuan mengelompokkan data gempa bumi di Indonesia
menggunakan algoritma Fuzzy C-Means (FCM) berdasarkan parameter latitude,
longitude, kedalaman, dan magnitudo. Data diperoleh dari BMKG, dan evaluasi
kualitas clustering dilakukan menggunakan Silhouette Coefficient. Hasil penelitian
menunjukkan bahwa data gempa berhasil dikelompokkan ke dalam tiga cluster
dengan skor Silhouette Coefficient sebesar 0.446, yang termasuk kategori cukup
baik. Clusterl meliputi gempa berkedalaman menengah (36.45 km) di latitude
positif dengan magnitudo rata-rata 3.4SR. Cluster2 memiliki kedalaman menengah
(43.44 km) di latitude negatif kecil dan magnitudo rata-rata 3.47SR. Cluster3
mencakup gempa terdalam (55.22 km) terletak di wilayah selatan dengan magnitudo
rata-rata 3.32SR. Sistem ini menyajikan hasil clustering secara informatif melalui

tabel dan visualisasi peta centroid.

Kata Kunci: Gempa Bumi, Fuzzy C-Means, Clustering, Silhouette Coefficient



ABSTRACT
The Indonesian Archipelago lies in a major tectonic collision zone, making it one
of the most seismically active regions in the world. The unpredictable nature of
earthquakes can cause significant damage, emphasizing the importance of
mitigation efforts. This study aims to cluster earthquake data in Indonesia using the
Fuzzy C-Means (FCM) algorithm based on parameters such as latitude, longitude,
depth, and magnitude. Data were obtained from BMKG, and clustering quality was
evaluated using the Silhouette Coefficient.The results indicate that earthquake data
were successfully grouped into three clusters with a Silhouette Coefficient score of
0.446, categorized as moderately good. Cluster 1 includes earthquakes with
moderate depths (36.45 km) at positive latitudes and an average magnitude of 3.4.
Cluster 2 consists of earthquakes with moderate depths (43.44 km) at slightly
negative latitudes and an average magnitude of 3.47. Cluster 3 comprises the deepest
earthquakes (55.22 km) located in southern regions with an average magnitude of
3.32. The system presents clustering results informatively through tables and

centroid map visualizations.

Keywords: Earthquake, Fuzzy C-Means, Clustering, Silhouette Coefficient
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