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ABSTRAK 

Pencemaran udara merupakan permasalahan lingkungan di wilayah perkotaan yang 

perlu dipantau secara spasial. Penelitian ini bertujuan menganalisis kondisi dan 

perubahan kualitas udara berdasarkan parameter nitrogen dioksida (NO₂), karbon 

monoksida (CO), dan sulfur dioksida (SO₂) di Kota Malang tahun 2021 dan 2025 

serta membandingkan hasil Sentinel-5P dengan data pembanding. Data yang 

digunakan berupa citra Sentinel-5P TROPOMI untuk NO₂, CO, dan SO₂, data 

kualitas udara Kementerian Lingkungan Hidup untuk NO₂ dan SO₂, serta data CO 

dari Copernicus Atmosphere Monitoring Service (CAMS). Pengolahan dilakukan 

menggunakan Google Earth Engine untuk memperoleh konsentrasi polutan, 

kemudian dikonversi menjadi Indeks Standar Pencemar Udara (ISPU) berdasarkan 

Permen LHK Nomor 14 Tahun 2020. Perbandingan dilakukan menggunakan 

koefisien korelasi (R), koefisien determinasi (R²), Root Mean Square Error 

(RMSE), dan Mean Absolute Error (MAE). Hasil penelitian menunjukkan bahwa 

kualitas udara Kota Malang berdasarkan NO₂, CO, dan SO₂ pada tahun 2021 dan 

2025 secara umum berada pada kategori Baik (ISPU 1–50), meskipun terdapat 

variasi konsentrasi dan pola persebaran antarperiode. Hasil perbandingan 

menunjukkan hubungan yang bervariasi antara Sentinel-5P dan data pembanding, 

dengan nilai korelasi (R) berkisar 0,0469–0,8355, sedangkan nilai RMSE dan MAE 

menunjukkan tingkat perbedaan yang bervariasi antarparameter. 

 

Kata kunci: Kualitas Udara, Sentinel-5P, TROPOMI, NO₂, SO₂, CO, ISPU, 

Kota Malang. 
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ABSTRACT 

Air pollution is an environmental problem in urban areas that needs to be monitored 

spatially. This study aims to analyze air quality conditions and changes based on 

nitrogen dioxide (NO₂), carbon monoxide (CO), and sulfur dioxide (SO₂) in Malang 

City in 2021 and 2025, as well as compare Sentinel-5P results with reference data. 

The data used include Sentinel-5P TROPOMI imagery for NO₂, CO, and SO₂, air 

quality data from the Ministry of Environment and Forestry for NO₂ and SO₂, and 

CO data from the Copernicus Atmosphere Monitoring Service (CAMS). Data 

processing was conducted using Google Earth Engine to obtain pollutant 

concentrations, which were then converted into the Air Pollution Standard Index 

(ISPU) based on Regulation of the Minister of Environment and Forestry No. 14 of 

2020. The comparison was conducted using the correlation coefficient (R), 

coefficient of determination (R²), Root Mean Square Error (RMSE), and Mean 

Absolute Error (MAE). The results show that the air quality in Malang City based 

on NO₂, CO, and SO₂ in 2021 and 2025 was generally classified as Good (ISPU 1–

50), although variations in concentration and spatial distribution occurred across 

observation periods. The comparison results indicate varying relationships between 

Sentinel-5P and the reference data, with correlation coefficients (R) ranging from 

0.0469 to 0.8355, while RMSE and MAE indicate varying levels of differences 

among the parameters. 

Keywords: Air Quality, Sentinel-5P, TROPOMI, NO₂, SO₂, CO, ISPU, Malang 

City. 
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