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Abstract : To implement the new development concepts, accurately predicting the national carbon emissions plays
a significant role in the process of achieving carbon neutrality. This paper proposes a Prophet+ML hybrid
model to predict the long—term trend of carbon emissions.The research is based on the daily carbon
dioxide emission monitoring data of China from 2019 to 2024. Firstly, the Prophet model is used to predict
the trends, seasonality and holidays of the carbon emission data and extract the residual information.
Then,Three machine learning algorithms, RandomForest, XGBoost, and LightGBM, were respectively
used to fit the residuals to improve the prediction effect of the model. The experimental results show that
:1. Compared with ARIMA, the Prophet model has a better fitting effect on data with seasonal and long-
term trends. The four deviation indicators of MAE, MSE, RMSE, and MAPE have decreased by 0.427107,
1.054397, 0.22992, and 1.472025 respectively. The hybrid model combining Prophet with machine learning
algorithms can significantly enhance prediction accuracy. Among them, LightGBM has the best optimization
effect, with the four bias indicators reduced by 0.759228, 3.599075, 1.107846, and 2.38763 respectively,
and the coefficient of determination R2 increased by 0.3918.
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