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Abstract : This paper proposes a Stacking ensemble model for carbon emission peak prediction by integrating
CNN, RF, and SVR, based on carbon emissions and 10 related features from China's resource-based
cities between 2006 and 2021. First, a Random Forest is employed to screen key features influencing
carbon emissions. Subsequently, these key features are input into three base learners—CNN, RF,
and SVR—and the training models obtained through cross—validation are combined using residual
weighting. Finally, both the original training set and the predictions from the combined base learners
are input into a meta—learner for training and testing. Experiments demonstrate that compared to single
base learners, the proposed Stacking ensemble model significantly improves prediction accuracy for
carbon peak: the root mean square error and mean absolute error decrease by 9.39% and 11.54%,
respectively, while the coefficient of determination R? increases by 0.897 percentage points, effectively
validating the superiority of the ensemble approach.
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Figure 2: Basic Framework of the Stacking Integration Algorithm
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Figure 3: Carbon Emission Prediction Flowchart Using Multi—Algorithm Integration
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Figure 5: Comparison of Predicted Values and Actual Values for the Underlying Model
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Table 2 :Evaluation Metrics for the Underlying Base Learner
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Figure 6: Comparison of Stacking Ensemble Model Predictions and Actual Values

Table 3: Evaluation Metrics for Ensemble Models Based on the Stacking
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