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ANALISIS KONSENTRASI KOMPONEN UTAMA PM 2.5
MENGGUNAKAN CITRA SATELIT MULTITEMPORAL TERHADAP
AERONET

Mohamad Khalif (21.25.018)
Dosen Pembimbing I : Silvester Sari Sai, ST., MT.
Dosen Pembimbing I1  : Alifah Noraini, ST., MT.

ABSTRAK

Partikulat halus (PM2.5) berdiameter <2,5 pum menimbulkan risiko serius
terhadap lingkungan dan kesehatan, terutama di kota besar seperti Jakarta. Meski
curah hujan meningkat, konsentrasi PM2.5 sering kali tetap tinggi dan melampaui
ambang batas paparan harian dan tahunan WHO. Penelitian ini bertujuan
menganalisis korelasi pengukuran AOD dari satelit terhadap AERONET serta
konsentrasi spasial dan temporal PM2.5 di Jakarta dan sekitarnya dari tahun 2021
hingga 2024 menggunakan citra satelit —multitemporal dan data
AERONET.Landsat-8 OLI dan Sentinel-2A dievaluasi menggunakan metode
Relative Precentage Error dari metode Dispersion Coefficient (DC) dan peran
metode Angstrdm Exponent (AE) sebagai acuan dari proses rescaling dan
penentuan dari 2 size distribution lalu Normalized Gradient Aerosol Index (NGAI)
untuk mengidentifikasi sumber aerosol utama antropogenik, biomassa, dan debu.
Sentinel-2A memberikan estimasi dengan korelasi AOD yang baik dengan korelasi
terhadap AOD AERONET pada rata-rata R? = 0,93. Namun, anomali data tahun
2022 menurunkan korelasi signifikan antar band hal ini diduga akibat gangguan
awan atau sensor. Jika tahun 2022 dikecualikan meningkat dengan rata-rata R* =
0.85, hasil ini menunjukkan pengaruh kuat dari estimasi AOD antara pengukuran
satelit dan AERONET. Klasifikasi NGAI menunjukkan tren konsentrasi terendah
pada 2021 dengan dampak dari (Pemberlakuan Pembatasan Kegiatan Masyarakat
(PPKM) darurat.

Kata Kunci: Aerosol; AOD; Koefisien Dispersi; Kualitas Udara; PM2.5.
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ANALYSIS OF PM2.5 MAJOR COMPONENT CONCENTRATIONS USING
MULTITEMPORAL SATELLITE IMAGERY AND AERONET

Mohamad Khalif (21.25.018)
Academic Supervisor1  : Silvester Sari Sai, ST., MT.
Academic Supervisor 11 : Alifah Noraini, ST., MT.

ABSTRACT

Fine particulate matter (PM2.5) with a diameter of <2.5 um poses a serious
risk to the environment and health, especially in big cities like Jakarta. Despite
increased rainfall, PM2.5 concentrations often remain high and exceed the WHO
daily and annual exposure thresholds. This study aims to analyze the correlation of
AOD measurements from satellites to AERONET as well as spatial and temporal
concentrations of PM2.5 in Jakarta and its surroundings from 2021 to 2024 using
multitemporal satellite imagery and AERONET data. Landsat-8 OLI and Sentinel-
24 were evaluated using the Relative Precentage Error method of the Dispersion
Coefficient (DC) method and the role of the Angstrom Exponent (AE) method as a
reference for the rescaling process and determination of the 2 size distributions and
then the Normalized Gradient Aerosol Index (NGAI) to identify the main sources of
anthropogenic aerosols, biomass, and dust. Sentinel-2A provided an estimate with
a good correlation of AOD with a correlation to AOD of AERONET at an average
of R? = 0.93. However, the anomaly of the 2022 data lowered the significant
correlation between bands, this is suspected to be due to cloud or sensor
interference. If the year 2022 is excluded increases by an average of R? = (.85,
these results show a strong influence of AOD estimation between satellite
measurements and AERONET. The NGAI classification shows the lowest
concentration trend in 2021 with the impact of the emergency (Enforcement of
Community Activity Restrictions (PPKM).

Keywords: Aerosol; Air Quality; AOD; Dispersion Coefficient; PM2.5.
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