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ABSTRAK 

ANALISIS INDEKS TINGKAT RISIKO MULTI BENCANA BERBASIS 

SPATIAL MULTI-CRITERIA EVALUATION (SMCE) DI PESISIR 

PROBOLINGGO, JAWA TIMUR 

 

Kawasan pesisir Probolinggo, Jawa Timur, menghadapi ancaman multi-

bencana yang kompleks, meliputi banjir rob, gelombang ekstrem, abrasi, dan cuaca 

ekstrem. Penelitian ini bertujuan untuk menganalisis indeks tingkat ancaman, 

kerentanan, dan kapasitas, serta menyusun indeks risiko multi-bencana terintegrasi 

menggunakan metode Spatial Multi-Criteria Evaluation (SMCE) berbasis Sistem 

Informasi Geografis . Penelitian ini menggunakan pendekatan deskriptif kuantitatif 

dengan acuan Indeks Risiko Bencana Indonesia (IRBI). Data primer diperoleh 

melalui survei lapangan dan wawancara terstruktur pada sembilan kecamatan 

pesisir, sedangkan data sekunder bersumber dari BPS, BMKG, BPBD, dan instansi 

terkait. Analisis spasial dilakukan menggunakan Weighted Linear Combination 

(WLC) setelah proses standarisasi data dengan metode benefit dan cost. Hasil 

penelitian menunjukkan adanya variasi spasial yang signifikan pada setiap 

komponen. Ancaman multi-bencana tertinggi terdapat di Kecamatan Mayangan 

(1,00), disusul Tongas dan Gending (0,91). Kerentanan tertinggi berada di 

Kecamatan Kraksaan (0,85) yang dipengaruhi dominasi kerentanan sosial dan fisik, 

serta Gending (0,76) akibat kerentanan ekonomi dan lingkungan. Sementara itu, 

kapasitas tertinggi terdapat di Kecamatan Paiton dan Kraksaan (1,00) yang 

didukung oleh regulasi, kelembagaan, dan infrastruktur mitigasi yang lebih baik. 

Integrasi SMCE-WLC menghasilkan klasifikasi risiko multi-bencana, dengan 

Kecamatan Gending (1,00) dan Dringu (0,87) berada pada kategori risiko tinggi, 

sedangkan Paiton (0,09) dan Kademangan (0,10) termasuk kategori rendah. Hasil 

penelitian menunjukkan bahwa interaksi antara tingginya ancaman, kerentanan, dan 

rendahnya kapasitas menjadi faktor utama pembentuk risiko, terutama di wilayah 

pesisir tengah. Temuan ini diharapkan menjadi dasar ilmiah dalam perumusan 

strategi pengurangan risiko bencana dan pengelolaan wilayah pesisir yang lebih 

efektif dan berkelanjutan. 

Kata Kunci: Risiko, Multi-bencana, Pesisir, SMCE, Probolinggo. 
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 ABSTRACT 

ANALYSIS OF THE MULTI-HAZARD RISK INDEX BASED ON 

SPATIAL MULTI-CRITERIA EVALUATION (SMCE) IN THE COASTAL 

AREA OF PROBOLINGGO, EAST JAVA 

 

The coastal area of Probolinggo, East Java, faces complex multi-hazard 

threats, including tidal flooding (rob), extreme waves, coastal erosion, and extreme 

weather events. This study aims to analyze hazard, vulnerability, and capacity 

indices, as well as to develop an integrated multi-hazard risk index using the Spatial 

Multi-Criteria Evaluation (SMCE) method based on Geographic Information 

Systems (GIS). This research adopts a quantitative descriptive approach referring 

to the Indonesian Disaster Risk Index (IRBI). Primary data were collected through 

field surveys and structured interviews across nine coastal districts, while secondary 

data were obtained from the Central Bureau of Statistics (BPS), Meteorology, 

Climatology, and Geophysics Agency (BMKG), Regional Disaster Management 

Agency (BPBD), and other relevant institutions. Spatial analysis was conducted 

using the Weighted Linear Combination (WLC) method after data standardization 

using benefit and cost approaches. The results show significant spatial variation 

across all components. The highest multi-hazard levels were found in Mayangan 

District (1.00), followed by Tongas and Gending (0.91). The highest vulnerability 

was observed in Kraksaan (0.85), driven by dominant social and physical 

vulnerability, and in Gending (0.76) due to economic and environmental pressures. 

Meanwhile, the highest capacity levels were found in Paiton and Kraksaan (1.00), 

supported by stronger regulations, institutions, and mitigation infrastructure. The 

integration of SMCE-WLC produced a multi-hazard risk classification, where 

Gending (1.00) and Dringu (0.87) fall into the high-risk category, while Paiton 

(0.09) and Kademangan (0.10) are classified as low risk. The study concludes that 

risk is primarily shaped by the interaction of high hazards, high vulnerability, and 

low capacity, particularly in the central coastal areas. These findings provide a 

scientific basis for developing effective and sustainable disaster risk reduction 

strategies and coastal management planning. 

Keywords: Risk, Multi-hazard, Coastal, SMCE, Probolinggo. 
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