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ABSTRAK 

 

Kota Surabaya sebagai pusat pertumbuhan ekonomi di Jawa Timur menghadapi 

tantangan pencemaran udara akibat peningkatan mobilitas kendaraan bermotor. 

Penelitian ini bertujuan untuk menganalisis kontribusi emisi kendaraan bermotor 

terhadap konsentrasi PM2.5 di koridor Jalan Ahmad Yani Surabaya, mengkaji 

pengaruh kondisi meteorologi, menghitung Indeks Standar Pencemar Udara 

(ISPU), serta merumuskan rekomendasi mitigasi berbasis segmen. Penelitian 

menggunakan pendekatan kuantitatif dengan pengukuran konsentrasi PM2.5 

menggunakan High Volume Air Sampler (HVAS) selama 24 jam pada lima titik 

pengamatan (A1–A5), inventarisasi emisi metode bottom-up, dan analisis regresi 

linier. Hasil penelitian menunjukkan volume lalu lintas pada hari Minggu sebesar 

410.798 kendaraan dan meningkat 31,2% pada hari Senin menjadi 539.047 

kendaraan, dengan sepeda motor mendominasi 78%. Beban emisi PM2.5 pada 

segmen A1–A4 berkisar 3.479,57–3.491,54 g/hari (Minggu) dan meningkat 

menjadi 4.294,57–4.510,00 g/hari (Senin). Konsentrasi PM2.5 tertinggi terjadi di 

titik A1 (53 µg/m³) dan A4 (49 µg/m³) pada hari Senin, dengan nilai ISPU 97 dan 

92 (kategori Sedang, mendekati Tidak Sehat). Analisis regresi menunjukkan 

hubungan yang tidak signifikan antara beban emisi dan konsentrasi PM2.5 (p > 

0,05), mengindikasikan dominasi faktor sumber non-exhaust. Rekomendasi 

mitigasi disusun berbasis segmen: prioritas tinggi pada A1 dan A4 dengan green 

barrier berlapis dan rekayasa lalu lintas; prioritas sedang pada A2; dan prioritas 

rendah pada A3 dan A5. 

Kata kunci: PM2.5, emisi kendaraan bermotor, ISPU, meteorologi, Jalan Ahmad 

Yani 
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ABSTRACT 

 

Surabaya, as the economic growth center of East Java, faces air pollution 

challenges due to increased motor vehicle mobility. This study aims to analyze the 

contribution of motor vehicle emissions to PM2.5 concentrations on the Jalan 

Ahmad Yani corridor in Surabaya, assess the influence of meteorological 

conditions, calculate the Air Pollution Standard Index (ISPU), and formulate 

segment-based mitigation recommendations. The study employs a quantitative 

approach with PM2.5 concentration measurements using a High Volume Air 

Sampler (HVAS) for 24 hours at five observation points (A1–A5), bottom-up 

emission inventory, and linear regression analysis. The results show that traffic 

volume on Sunday was 410,798 vehicles and increased by 31.2% on Monday to 

539,047 vehicles, with motorcycles dominating at 78%. PM2.5 emission loads in 

segments A1–A4 ranged from 3,479.57–3,491.54 g/day (Sunday) and increased to 

4,294.57–4,510.00 g/day (Monday). The highest PM2.5 concentrations occurred at 

points A1 (53 µg/m³) and A4 (49 µg/m³) on Monday, with ISPU values of 97 and 92 

(Moderate category, approaching Unhealthy). Regression analysis shows a non-

significant relationship between emission load and PM2.5 concentration (p > 0.05), 

indicating the dominance factors non-exhaust sources. Mitigation 

recommendations are formulated based on segments: high priority for A1 and A4 

with multi-layered green barriers and traffic engineering; medium priority for A2; 

and low priority for A3 and A5. 

Keywords: PM2.5, motor vehicle emissions, ISPU, meteorology, Jalan Ahmad Yani 
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