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INTISARI

Perubahan iklim menjadi masalah lingkungan yang serius akibat
peningkatan gas rumah kaca, terutama karbon dioksida (CO:). Pada tahun 2023,
sektor transportasi di Kanada menyumbang sekitar 23% dari total emisi gas rumah
kaca nasional, yaitu sekitar 157 megaton CO- ekuivalen. Emisi ini banyak berasal
dari kendaraan berbahan bakar fosil dan berdampak langsung pada pemanasan
global serta kerusakan lingkungan. Karena itu, diperlukan sistem yang dapat
membantu memprediksi emisi kendaraan agar dapat digunakan untuk mendukung
pengambilan keputusan dan kebijakan pengurangan emisi karbon. Penelitian ini
menggunakan pendekatan CRISP-DM untuk membangun model prediksi emisi CO:
kendaraan berbasis machine learning. Tujuh algoritma regresi yang digunakan
adalah Linear Regression, Ridge Regression, Random Forest, Gradient Boosting,
Support Vector Regression (SVR), K-Nearest Neighbor (KNN), dan Neural
Network. Dataset diperoleh dari Open Government Canada melalui Kaggle, terdiri
dari 7.385 data kendaraan. Proses penelitian meliputi preprocessing data,
eksplorasi fitur, pelatihan model, evaluasi menggunakan metrik R>, MAE, RMSE,
dan MAPE, serta tuning hyperparameter untuk meningkatkan performa. Hasil
penelitian menunjukkan bahwa algoritma Random Forest menghasilkan performa
terbaik dengan nilai R? sebesar 0,9982 dan RMSE sebesar 2,49 g/km. Fitur paling
berpengaruh adalah konsumsi bahan bakar kombinasi (L/100 km). Model ini
diimplementasikan dalam aplikasi web berbasis Streamlit yang dapat dimanfaatkan
oleh konsumen, produsen kendaraan, dan pembuat kebijakan. Ke depan, sistem ini
bisa dikembangkan dengan data kendaraan listrik, hybrid, dan hidrogen, serta
mempertimbangkan pola berkendara dan kondisi cuaca.

Kata kunci: Emisi Karbon, Machine Learning, CRISP-DM, Transportasi,

Streamlit
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ABSTRACT

Climate change is becoming a serious environmental issue due to the
increase in greenhouse gases, particularly carbon dioxide (COz). By 2023, the
transportation sector in Canada accounts for about 23% of total national
greenhouse gas emissions, which is about 157 megatonnes of CO: equivalent. Many
of these emissions come from fossil fuel vehicles and have a direct impact on global
warming and environmental damage. Therefore, a system that can help predict
vehicle emissions is needed so that it can be used to support decision-making and
policies to reduce carbon emissions. This research uses the CRISP-DM approach
to build a machine learning-based vehicle CO: emission prediction model. The
seven regression algorithms used are Linear Regression, Ridge Regression,
Random Forest, Gradient Boosting, Support Vector Regression (SVR), K-Nearest
Neighbor (KNN), and Neural Network. The dataset was obtained from Open
Government Canada via Kaggle, consisting of 7.385 vehicle data. The research
process includes data preprocessing, feature exploration, model training,
evaluation using R, MAE, RMSE, and MAPE metrics, and hyperparameter tuning
to improve performance. The results show that the Random Forest algorithm
produces the best performance with an R? value of 0.9982 and an RMSE of 2.49
g/km. The most influential feature is the combined fuel consumption (L/100 km).
The model is implemented in a Streamlit-based web application that can be utilized
by consumers, vehicle manufacturers, and policy makers. In the future, the system
can be extended with electric, hybrid, and hydrogen vehicle data, as well as
considering driving patterns and weather conditions.

Keywords: Carbon Emissions, Machine Learning, CRISP-DM, Transportation,
Streamlit
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