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[Abstract] With the advancement of the "dual—carbon" goals, low—carbon smart parks have become core
carriers for urban sustainable development. To address issues such as insufficient synergy between low—carbon
and smart management, and low integration of digital twin and Al technologies in current park management,
this paper proposes a collaborative optimization and operation management scheme for low—carbon smart parks
based on digital twin and Al Firstly, an integrated system architecture including physical layer, data layer, digital
twin layer, Al engine layer, and application layer is constructed to realize virtual mapping and real—time
interaction of all park elements. Secondly, Al—driven optimization strategies are designed, including
reinforcement learning—based distributed energy scheduling, LSTM dynamic load forecasting, carbon footprint
tracking models, and equipment fault diagnosis algorithms, forming a full-process closed loop of
"monitoring—prediction—optimization—control". Finally, verification through a typical industrial park case
shows that the scheme can increase energy efficiency by 18.7% and reduce carbon emissions by 21.3%,
significantly improving operation efficiency and low—carbon benefits. This research provides theoretical and
practical references for the deep integration of digital twin and Al in low—carbon park management.
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