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ABSTRAK 

 

Nama Mahasiswa / NPM  : Fahmi Hammam Taqiyuddin / 22083010026 

Judul Skripsi                     : Stacking Ensemble Berbasis Optimasi 

Hyperparameter  pada Peramalan Indeks Standar 

Pencemar Udara Kota Jakarta  

Dosen Pembimbing          : 1. Aviolla Terza Damaliana, S.Si., M.Stat 

 2. Andri Fauzan Adziima, S.Si., M.Si. 

Pencemaran udara masih menjadi permasalahan lingkungan yang berdampak 

terhadap kesehatan masyarakat dan kualitas hidup perkotaan. Laporan State of 

Global Air 2024 menunjukkan bahwa pencemaran udara berkontribusi terhadap 

sekitar 8,1 juta kematian global pada tahun 2021. Di Jakarta, pencemaran udara 

diperkirakan menyebabkan lebih dari 10.000 kematian serta kerugian kesehatan 

yang mencapai miliaran dolar setiap tahun. Penelitian ini bertujuan membangun 

model prediksi Indeks Standar Pencemar Udara (ISPU) Kota Jakarta menggunakan 

arsitektur Stacking Ensemble yang mengombinasikan Random Forest dan XGBoost 

sebagai base learner serta Ridge Regression sebagai meta learner. Untuk 

meningkatkan performa model, diterapkan optimasi hyperparameter menggunakan 

Bayesian Optimization dan Genetic Algorithm. Data penelitian menggunakan data 

kualitas udara harian Kota Jakarta periode 2023–2025 yang diperoleh dari portal 

Satu Data Jakarta. Hasil penelitian menunjukkan bahwa kedua metode optimasi 

mampu meningkatkan performa model dibandingkan Baseline, yang ditunjukkan 

oleh penurunan nilai RMSE dari 17,7586 menjadi 16,7993 pada Bayesian 

Optimization dan 16,7869 pada Genetic Algorithm, serta peningkatan nilai R² dari 

0,2546 menjadi 0,3330 dan 0,3362. Model terbaik kemudian diimplementasikan ke 

dalam dashboard berbasis Streamlit untuk menyajikan hasil forecasting ISPU 

secara interaktif. 

Kata Kunci:  ISPU, Kualitas Udara, Stacking Ensemble, Random Forest, 

XGBoost, Genetic Algorithm, Forecasting. 
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ABSTRACT 

 

Student Name / NPM : Fahmi Hammam Taqiyuddin /  22083010026 

Undergraduate thesis 

title 

: Stacking Ensemble Based on Hyperparameter  

Optimization for Forecasting the Air Pollution 

Standard Index in Jakarta City 

Advisors : 1. Aviolla Terza Damaliana, S.Si., M.Stat   

2. Andri Fauzan Adziima, S.Si., M.Si. 

 

Air pollution is still an environmental problem that has an impact on public health 

and urban quality of life. The State of Global Air 2024 report shows that air 

pollution contributed to about 8.1 million global deaths in 2021. In Jakarta, air 

pollution is estimated to cause more than 10,000 deaths and health losses that 

amount to billions of dollars each year. This study aims to build a prediction model 

of the Jakarta City Air Pollution Standard Index (ISPU) using the Stacking 

Ensemble architecture that combines Random Forest and XGBoost as the base 

learner and Ridge Regression as the meta learner. To improve model performance, 

hyperparameter optimization is applied using Bayesian Optimization and Genetic 

Algorithm. The research data uses daily air quality data for the City of Jakarta for 

the 2023–2025 period obtained from the One Data Jakarta portal. The results 

showed that both optimization methods were able to improve the performance of 

the model compared to Baseline, which was shown by the decrease in RMSE values 

from 17.7586 to 16.7993 in Bayesian Optimization and 16.7869 in the Genetic 

Algorithm, as well as the increase in R² values from 0.2546 to 0.3330 and 0.3362. 

The best model is then implemented into a Streamlit-based dashboard to present 

ISPU forecasting results interactively. 

 

Keywords: Air Pollution Standard Index (ISPU), Air Quality, Stacking Ensemble, 

Random Forest, XGBoost, Genetic Algorithm, Forecasting.  
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