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Abstract: Highway integrated stations are critical nodes for energy consumption and carbon emis-
sions in bridge and road construction. To achieve the accurate prediction of its carbon emission,
this paper innovatively constructs a carbon emission prediction model combining variational mode
decomposition(VMD) and long short-term memory (LSTM) networks, based on 146 days of
energy consumption monitoring data from the integrated station of the Changxiu Expressway’s
Fengqiu to Xiuwu section. The results show that the VMD-LSTM model effectively captures the
periodic variation patterns of carbon emissions at the integrated station, with its predicted values
trending highly consistent with actual values trends. The model demonstrates excellent a predic-
tive performance, achieving an accuracy rate (AR) of 94. 32%, mean squared error (MSE) of
0.099 3, root mean squared error (RMSE) of 0. 315 0, and coefficient of determination (R*) of
0.973 9, significantly outperforming the traditional LSTM model. The research findings provide
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the theoretical guidance and technical support for precise energy conservation and carbon reduc-

tion in highway integrated stations.
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