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A Study on the Computational Model of Territorial Spatial Planning Towards the
Goals of Carbon Peak and Carbon Neutrality
LLUO Wenjing, WANG Xie, XIONG Wei

Abstract: The goals, means, and processes of the "double carbon" mission are
consistent with those for territorial spatial planning. However, due to the missing
quantitative link between the two, spatial plans can not be made to achieve the
"double carbon" goals. In order to integrate the goals of carbon peak and carbon
neutrality into the territorial spatial planning system, it is necessary to establish a
computational model to quantify the carbon impacts of development on natural
resources and monitor and regulate carbon emissions through a digital governance
system. For the purpose of monitoring carbon emissions, this paper attempts to
establish a computational framework that is able to identify carbon elements, assess
carbon impacts, and accounts for carbon emissions based on municipal territorial
master plans. The model is tested on the case of Wuhan and it reveals that key
carbon emission factors include size of industrial land, productivity of industrial
lands, magnitude of decrease in energy use per unit of GPD, energy structure,
quantity of newly constructed buildings, residents' travel frequencies, and their travel
modes. Critical time points include the points of inflexion for the rate, quantity, and
total carbon emission. Based on this, the paper makes suggestions on city scales,
land use control, spatial structure and transit modes, infrastructure, and plan
implementation.
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Fig.1 The structure of municipal territorial spatial planning system towards carbon peak and carbon neutrality
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Fig.2 The structure of "carbon simulation" model for spatial planning
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Fig.3 Identifying the carbon elements in territorial spatial planning
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Tab.1 The computational structure for carbon accounting in the territorial spatial master plan
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Tab.2 The computational structure for carbon simulation in the territorial spatial master plan
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Fig.4 The computational model for carbon simulation in the territorial spatial master plan
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Fig.5 The sources of data used in the carbon simulation in the territorial spatial master plan of Wuhan
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Fig.6. The carbon simulation for Wuhan territorial spatial master plan
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Fig.7 Analysis on the key factors in the carbon simulation for Wuhan territorial spatial master plan
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Fig.9 The digital loop for carbon simulation and regulation
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Fig.10  The digital loop for carbon simulation and monitoring
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