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ABSTRAK

Pencemaran udara berpartikulat halus (PM2s) merupakan permasalahan
lingkungan dan kesehatan utama di wilayah perkotaan padat, termasuk DKI Jakarta.
Konsentrasi PM» s di Jakarta secara konsisten melampaui pedoman World Health
Organization (WHO), dengan sektor transportasi sebagai salah satu kontributor
utama emisi. Penelitian ini bertujuan untuk menganalisis pengaruh aktivitas
transportasi umum dan faktor meteorologi terhadap konsentrasi PMs serta
membandingkan kinerja model statistik dan machine learning dalam memprediksi
polusi udara. Data harian periode Januari 2023 - September 2025 digunakan,
mencakup konsentrasi PM> s, jumlah penumpang transportasi umum, curah hujan,
kecepatan angin, serta variabel waktu (hari dan bulan). Dua pendekatan pemodelan
diterapkan, yaitu Random Forest, dan Extreme Gradient Boosting (XGBoost).
Dengan menggunakan subset data 80:20 menunjukkan bahwa XGBoost
mengungguli Random Forest dalam hal akurasi prediksi, dengan XGBoost
menunjukan hasil R? 090 dan Random Forest sebesar 0.75. Analisis
interpretabilitas menggunakan SHAP mengindikasikan bahwa faktor meteorologi,
khususnya curah hujan dan kecepatan angin, memiliki pengaruh dominan. Simulasi
skenario kebijakan menunjukkan bahwa peningkatan jumlah penumpang
transportasi umum dapat memberikan dampak positif terhadap pengendalian
polusi, meskipun efektivitasnya sangat dipengaruhi oleh kondisi meteorologi.
Temuan ini menegaskan pentingnya integrasi kebijakan transportasi dan faktor

iklim dalam strategi mitigasi pencemaran udara di Jakarta.

Kata kunci: PMy s, transportasi umum, machine learning, Random Forest, XGBoost,
Jakarta.



ABSTRACT

Atmospheric particulate matter (PMa.s) pollution is a major environmental
and health problem in densely populated urban areas, including DKI Jakarta. PM 5
concentrations in Jakarta consistently exceed World Health Organization (WHO)
guidelines, with the transportation sector being one of the main contributors to
emissions. This study aims to analyse the influence of public transportation
activities and meteorological factors on PMas concentrations and compare the
performance of statistical and machine learning models in predicting air pollution.
Daily data from January 2023 to September 2025 were used, covering PMas
concentrations, public transportation ridership, rainfall, wind speed, and time
variables (day and month). Two modelling approaches were applied Random
Forest, and Extreme Gradient Boosting (XGBoost). Using an 80:20 data subset
shows that XGBoost outperforms Random Forest in terms of prediction accuracy,
with XGBoost showing an R2 result of 0.90 and Random Forest showing (.75.
Interpretability analysis using SHAP indicates 'that meteorological factors,
particularly rainfall and wind speed, have a dominant influence. Policy scenario
simulations show that an increase in public transportation ridership can have a
positive impact on pollution control, although its effectiveness is greatly influenced
by meteorological conditions. These findings emphasize the importance of
integrating transportation policy and climate factors into air pollution mitigation

strategies in Jakarta.

Keywords: PM2.5, public transportation, machine learning, Random Forest,

XGBoost, Jakarta.
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