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ANALISIS PROBABILISTIK KERUGIAN EKONOMI BANGUNAN AKIBAT
BENCANA TSUNAMI BERDASARKAN SKENARIO PATAHAN ENGGANO DI
WILAYAH LABUAN

Putu Gde Sathya Dyan Kumara!

ABSTRAK

Ancaman tsunami di wilayah pesisir Indonesia tetap menjadi perhatian utama mengingat
tingginya aktivitas tektonik pada zona subduksi, khususnya di sepanjang pertemuan
Lempeng Indo-Australia dan Eurasia. Kecamatan Labuan, Kabupaten Pandeglang, Provinsi
Banten, merupakan salah satu wilayah pesisir yang memiliki tingkat kerentanan tinggi, baik
dari aspek geografis maupun perkembangan sosial ekonomi. Penelitian ini bertujuan untuk
menganalisis potensi kerugian ekonomi bangunan akibat tsunami berdasarkan skenario
gempa pada segmen Megathrust Enggano dengan pendekatan probabilistik. Metode yang
digunakan meliputi  Probabilistic Tsunami Hazard Assessment (PTHA) yang
dikombinasikan dengan pemodelan numerik menggunakan Cornell Multi-Grid Coupled
Tsunami (COMCOT). Skenario gempa disusun menggunakan pendekatan stokastik slip
dengan rentang magnitudo 8,5 hingga 9,0 Mw dan interval 0,1, di mana setiap interval
dimodelkan dalam 20 skenario berbeda. Hasil simulasi yang diperoleh berupa tinggi
gelombang tsunami untuk periode ulang 100 tahun dan 500 tahun, yang selanjutnya
dianalisis menggunakan Tsunami Fragility Curve untuk menghitung Damage Probability
berdasarkan klasifikasi tipe bangunan. Nilai probabilitas kerusakan yang diperoleh dapat
dihitung menjadi estimasi kerugian ekonomi melalui persamaan Economic Losses dengan
pendekatan nilai pengganti bangunan yang telah disesuaikan terhadap nilai inflasi di wilayah
studi. Hasil penelitian menunjukkan bahwa estimasi total kerugian bangunan pada periode
ulang 100 tahun mencapai Rp194.591.111, sedangkan pada periode ulang 500 tahun
meningkat signifikan menjadi Rp1.828.969.111. Meskipun sumber gempa dari segmen
Enggano berlokasi relatif jauh dari wilayah studi, hasil analisis menunjukkan bahwa
sejumlah bangunan di kawasan pesisir Labuan tetap berpotensi terdampak genangan
tsunami. Temuan ini menegaskan pentingnya penerapan analisis risiko berbasis probabilistik
dalam mendukung perencanaan tata ruang, strategi mitigasi, serta penyusunan kebijakan
pembangunan infrastruktur pesisir yang lebih tangguh terhadap ancaman tsunami.

Kata Kunci: Economic Losses, PTHA, COMCOT, Damage Probability, Tsunami Fragility
Curve
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PROBABILISTIC ANALYSIS OF ECONOMIC LOSSES TO BUILDINGS CAUSED
BY TSUNAMI DISASTERS BASED ON THE ENGGANO FAULT SCENARIO IN
THE LABUAN REGION

Putu Gde Sathya Dyan Kumara!

ABSTRACT

The threat of tsunamis in Indonesia’s coastal regions remains a major concern due to the
high level of tectonic activity along subduction zones, particularly at the convergence of the
Indo-Australian and Eurasian plates. Labuan Subdistrict, Pandeglang Regency, Banten
Province, is one of the coastal areas characterized by high vulnerability, both in terms of
geographical conditions and socio-economic development. This study aims to analyze the
potential economic losses of buildings caused by tsunami events based on earthquake
scenarios from the Enggano Megathrust segment using a probabilistic approach. The
methodology employed includes Probabilistic Tsunami Hazard Assessment (PTHA)
combined with numerical modeling using the Cornell Multi-Grid Coupled Tsunami
(COMCOT) model. Earthquake scenarios were developed using a stochastic slip approach
with magnitudes ranging from 8.5 to 9.0 Mw at 0.1 intervals, where each magnitude interval
was modeled into 20 different scenarios. The simulation results produced tsunami wave
heights corresponding to 100-year and 500-year return periods. These results were
subsequently analyzed using Tsunami Fragility Curves to calculate the Damage Probability
based on building classification types. The obtained damage probabilities were then
converted into estimated economic losses using the Economic Losses equation, applying a
replacement value approach adjusted for inflation in the study area. The results indicate that
the estimated total building losses for the 100-year return period amount to Rp194.591.111,
while for the 500-year return period the losses increase significantly to Rp1.828.969.111.
Although the earthquake source from the Enggano segment is relatively distant from the
study area, the analysis shows that several buildings in the coastal area of Labuan remain
potentially exposed to tsunami inundation. These findings highlight the importance of
implementing probabilistic risk-based analysis to support spatial planning, mitigation
strategies, and the development of more resilient coastal infrastructure policies against
tsunami hazards.

Keywords: Economic Losses, PTHA, COMCOT, Damage Probability, Tsunami Fragility
Curve
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