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JAVA: STUDI KASUS DI LABUAN, PANDEGLANG

Rahma Putri Tanjung'

ABSTRAK

Ancaman tsunami di wilayah pesisir Indonesia terus meningkat, khususnya pada kawasan yang
berada di sepanjang pesisir selatan Pulau Jawa dan memiliki aktivitas seismik yang tinggi.
Peristiwa tsunami besar yang pernah terjadi, seperti tsunami Aceh tahun 2004, menunjukkan
besarnya dampak ekonomi yang ditimbulkan, terutama akibat kerusakan bangunan dan
infrastruktur, sehingga menegaskan pentingnya upaya penilaian risiko dan mitigasi bencana yang
tepat. Penelitian ini bertujuan untuk mengevaluasi potensi kerugian ekonomi bangunan akibat
bencana tsunami di wilayah Labuan, Kabupaten Pandeglang, Provinsi Banten. Metode
perhitungan kerugian ekonomi (economic losses) diterapkan dengan menggunakan pendekatan
Probabilistic Tsunami Hazard Assessment (PTHA) dan model simulasi Cornell Multigrid Coupled
Tsunami (COMCOT) untuk menentukan skenario dampak tsunami berdasarkan patahan West-
Central Java. Analisis probabilitas kerusakan bangunan dilakukan dengan menggunakan tsunami
fragility curve, yang mempertimbangkan jenis serta kondisi struktur bangunan dalam
mengestimasi tingkat kerusakan dan nilai kerugian ekonomi. Hasil analisis menunjukkan bahwa
besarnya kerugian ekonomi bangunan meningkat seiring dengan bertambahnya periode ulang
tsunami. Pada periode ulang 100 tahun, estimasi total kerugian ekonomi bangunan mencapai
Rp177.341.772,55, sedangkan pada periode ulang 500 tahun nilai kerugian meningkat menjadi
Rp1.635.709.799. Bangunan dengan struktur rangka beton dan dinding pasangan bata tanpa
tulangan (C3-L) merupakan penyumbang kerugian terbesar dibandingkan dengan jenis bangunan
lainnya. Meskipun potensi bahaya tsunami di wilayah Labuan tergolong relatif rendah akibat jarak
sumber gempa yang cukup jauh dari zona patahan West-Central Java, beberapa bangunan di
wilayah tersebut tetap berpotensi terdampak tsunami. Temuan ini menegaskan pentingnya
penilaian risiko yang lebih komprehensif serta penerapan strategi mitigasi yang lebih efektif guna
mengurangi dampak ekonomi akibat bencana tsunami.

Kata Kunci: Economic Losses, PTHA, COMCOT, Damage Probability, Tsunami Fragility Curve
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PROBABILITY ANALYSIS OF ECONOMIC LOSSES TO BUILDINGS CAUSED BY
TSUNAMI DISASTERS BASED ON THE WEST-CENTRAL JAVA FAULT
SCENARIO: A CASE STUDY IN LABUAN, PANDEGLANG

Rahma Putri Tanjung'

ABSTRACT

The tsunami threat in Indonesia’s coastal areas continues to increase, particularly in regions
along the southern coast of Java Island that are characterized by high seismic activity. Major
tsunami events that have occurred in the past, such as the 2004 Aceh tsunami, have demonstrated
the significant economic impacts caused, especially due to damage to buildings and infrastructure,
highlighting the importance of proper risk assessment and disaster mitigation strategies. This
study aims to evaluate the potential economic losses of buildings due to tsunami disasters in the
Labuan area, Pandeglang Regency, Banten Province. The economic loss assessment was
conducted using the economic losses method, applying the Probabilistic Tsunami Hazard
Assessment (PTHA) approach and the Cornell Multigrid Coupled Tsunami (COMCOT) simulation
model to determine tsunami impact scenarios based on the West—Central Java fault. The
probability of building damage was analyzed using tsunami fragility curves, which consider
building types and structural conditions to estimate damage levels and economic loss values. The
results indicate that building economic losses increase with longer tsunami return periods. For
the 100-year return period, the estimated total economic loss of buildings reaches IDR
177.341.772,55, while for the 500-year return period, the economic loss increases to IDR
1.635.709.799. Buildings with concrete frame structures and unreinforced masonry walls (C3-L)
contribute the largest proportion of economic losses compared to other building types. Although
the tsunami hazard potential in the Labuan area is relatively low due to the considerable distance
between the earthquake source and the West—Central Java fault zone, several buildings in the area
remain potentially affected by tsunami events. These findings emphasize the importance of more
comprehensive risk assessments and the implementation of more effective mitigation strategies to
reduce the economic impacts of tsunami disasters.

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