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INTISARI 

 

Kecelakaan lalu lintas di Kota Surabaya meningkat konsisten dari 1.263 

kejadian pada 2022 menjadi 1.495 kejadian pada 2024 (pertumbuhan 16,85%), 

didorong oleh populasi kendaraan bermotor sebesar 3,8 juta unit. Studi-studi 

terdahulu tentang daerah rawan kecelakaan (blacksite) menangani identifikasi, 

penilaian risiko, atau prioritisasi secara terpisah, tanpa ada yang mengintegrasikan 

penilaian risiko berbasis FMEA, AHP multistakeholder, dan visualisasi spasial GIS 

secara simultan. Penelitian ini mengusulkan kerangka empat metode terintegrasi 

yang diterapkan pada tiga ruas jalan blacksite di Surabaya: (1) identifikasi blacksite 

menggunakan Equivalent Accident Number (EAN) dan Upper Control Limit (UCL); 

(2) analisis bahaya dan penilaian risiko melalui Inspeksi Keselamatan Jalan (IKJ), 

observasi perilaku pengemudi, dan Failure Mode and Effect Analysis (FMEA); (3) 

pemetaan spasial bahaya menggunakan ArcGIS; dan (4) penentuan prioritas 

penanganan keselamatan melalui Analytic Hierarchy Process (AHP) dengan 

sembilan responden ahli dari tiga instansi pemangku kepentingan. Hasil 

mengidentifikasi Jalan Ahmad Yani (EAN=1.758), Jalan Mastrip (EAN=792), dan 

Jalan Ir. Soekarno (EAN=708) sebagai tiga blacksite teratas. Analisis FMEA 

menemukan 158 total potensi bahaya, dengan lima bahaya kategori high risk (RPN 

64–125) terkonsentrasi pada perilaku berpindah lajur (RPN=125) dan kecepatan 

tinggi (RPN=64–80). Pemetaan GIS menghasilkan 124 titik bahaya terdistribusi 

secara spasial. Analisis AHP menempatkan kondisi perlengkapan jalan sebagai 

kriteria utama (bobot=0,46), dengan APILL dan PJU sebagai sub-kriteria 

terpenting (bobot=0,30). Jalan Mastrip menjadi prioritas penanganan tertinggi 

secara keseluruhan 

Kata Kunci : Blacksite; EAN; FMEA; AHP; GIS; Keselamatan Jalan 
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ABSTRACT 

 

Traffic accidents in Surabaya City have increased consistently from 1,263 

incidents in 2022 to 1,495 in 2024 (16,85% growth), driven by a motorized vehicle 

population of 3.8 million units. Previous studies on accident-prone zones 

(blacksites) have addressed identification, risk assessment, or prioritization in 

isolation, with none integrating FMEA-based hazard risk assessment, multi-

stakeholder AHP, and GIS spatial visualization simultaneously. This study proposes 

an integrated four-method framework applied to three blacksite road segments in 

Surabaya: (1) blacksite identification using Equivalent Accident Number (EAN) and 

Upper Control Limit (UCL); (2) hazard analysis and risk assessment via Road Safety 

Inspection (RSI), driver behavior observation, and Failure Mode and Effect Analysis 

(FMEA); (3) spatial hazard mapping using ArcGIS; and (4) safety handling 

prioritization through Analytic Hierarchy Process (AHP) with nine expert 

respondents from three stakeholder agencies. Results identified Jalan Ahmad Yani 

(EAN=1,758), Jalan Mastrip (EAN=792), and Jalan Ir. Soekarno (EAN=708) as the 

top three blacksites. FMEA revealed 158 total hazards, with five high-risk hazards 

(RPN 64–125) concentrated on lane-changing behavior (RPN=125) and high 

speeding (RPN=64–80). GIS mapping yielded 124 spatially distributed hazard 

points. AHP analysis placed road equipment condition as the primary criterion 

(weight=0.46), with APILL and street lighting as the most critical sub-criterion 

(weight=0.30). Jalan Mastrip emerged as the highest overall handling priority. 

 

Keyword : Blacksite; EAN; FMEA; AHP; GIS; Road Safety
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