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ABSTRAK

STEVEN HESANG. Model Prediksi Konsentrasi PM2.5 di Jakarta
Menggunakan LSTM Berdasarkan Data AOD Himawari. Dibimbing oleh IMAS
SUKAESIH SITANGGANG dan HENDRA RAHMAWAN.

Peningkatan polusi udara di Jakarta, khususnya konsentrasi PM2.5, menjadi
perhatian utama karena dampaknya terhadap kesehatan masyarakat. Menurut
Kementerian Kesehatan, Daerah Jakarta tercatat terdapat 638.291 kasus dari Januari
hingga Juni 2023. Penelitian ini bertujuan membangun model prediksi konsentrasi
PM2.5 menggunakan data Aerosol Optical Depth (AOD) dari satelit Himawari dan
todel Long Short-Term Memory (LSTM) dalam rentang waktu data 1 Januari 2022
hingga 31 Desember 2024 dengan resolusi spasial 5,5 km. Data pendukung meliputi
AQOD satelit Himawari, PM2.5 dari situs Rendah Emisi Jakarta, serta variabel cuaca
dari Visual Crossing. Setelah ketiga data digabungkan, data dipraproses
menggunakan metode interpolasi linear dan dinormalisasi dengan metode
MinMaxScaler, kemudian dilakukan pembagian data menjadi tiga bagian, yaitu
data latih, data validasi, dan data uji. Hyperparameter tuning menggunakan grid
search dengan parameter learning rate, optimizer, jumlah unit LSTM, dan dropout
rate, serta evaluasi menggunakan R? MSE, dan MAE. Hasil terbaik diperoleh di
stasiun DKI2 Kelapa Gading dengan R? sebesar 77,74%, RMSE 0,0875, dan MAE
0,0638 dengan parameter optimalnya 0.01 learning rate, Adam optimizer, 16 unit
LSTM, dan 0 dropout rate. Model pada stasiun Jakarta GBK memiliki performa
kurang baik akibat banyaknya missing value. Penelitian ini menunjukkan bahwa
LSTM efektif dalam memprediksi PM2.5 jika data berkualitas tersedia.

Kata kunci: AOD, Himawari, Jakarta, LSTM, PM2.5

ABSTRACT

STEVEN HESANG. Prediction Model for PM2.5 Concentration in Jakarta
Using LSTM Based on Himawari AOD Data. Supervised by IMAS SUKAESIH
SITANGGANG and HENDRA RAHMAWAN.

The increasing air pollution in Jakarta, particularly PM2.5 concentrations,
has become a major concern due to its impact on public health. There is 638,291
cases recorded from January to June 2023 according to the Ministry of Health. This
research aims to develop a model for predicting PM2.5 concentrations using
Himawari satellite Aerosol Optical Depth (AOD) data and a Long Short-Term
Memory (LSTM) model in the period of January 1, 2022, to December 31, 2024,
with a spatial resolution of 5.5 km. Supporting data includes AOD from Himawari
satellite, PM2.5 from the Jakarta Rendah Emisi website, and weather variables from
Visual Crossing. After merging the datasets, preprocessing was conducted using
linear interpolation and MinMaxScaler normalization, followed by data splitting,
hyperparameter tuning using grid search on learning rate, optimizer, number of
L'STM units, and dropout rate, and evaluation using R?, MSE, and MAE. The best
results were obtained at the DKI2 Kelapa Gading station, with an R? of 77.74%, an
RMSE of 0.0875, and an MAE of 0.0638, using optimal parameters of a 0.01



missing values. This research demonstrates that LSTM is effective in predicting

learning rate, Adam optimizer, 16 LSTM units, and a dropout rate of 0. The model
at the Jakarta GBK station performed less optimally due to a significant number of
PM2.5 when quality data is available.

Keywords: AOD, Himawari, Jakarta, LSTM, PM2.5
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