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Abstract: Urban wetland parks were typical cyber-physical-social system (CPSS), whose governance faced complex chal-
lenges including spatial heterogeneity, multi-objective conflicts, cross-domain coordination, and multi-scale evolution.
Based on the ACP approach (artificial systems, computational experiments, parallel execution), a parallel governance
framework for Wenyuhe Park was proposed, constructing a virtual-real collaborative governance system on three levels:
descriptive intelligence, predictive intelligence, and prescriptive intelligence. Descriptive intelligence constructed an ar-
tificial wetland system using knowledge graph and large language model agent (LLM Agent), predictive intelligence
performed strategy simulation and multi-objective optimization through collaborative simulation of LLM Agent, and
prescriptive intelligence fed optimized strategies back to the real system through closed-loop parallel execution be-
tween virtual and real systems. The framework’s feasibility was discussed in four scenarios: intelligent management
and conservation of ecological wilderness areas, normal-emergency function switching, cross-district collaborative
governance, and nature education intelligent services. This study extends the ACP approach to the domain of urban wet-
land park governance, providing a computable and evolvable governance framework for urban ecological governance

from the CPSS perspective.
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