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Abstract

This paper takes Cangnan County as an example to study the carbon emissions from the integration
of transport and land use under the perspective of territorial spatial planning. By analyzing the mu-
tual feedback mechanism of regional transport and land use, and combining the land use simulation
prediction model with the four-phase transportation model, an integrated system is constructed to
simulate the carbon emissions under different development scenarios. The results show that: 1) the
Kappa accuracy without integrated feedback is 0.795, and the overall accuracy reaches 0.893, while
the Kappa accuracy with integrated feedback reaches 0.893, and the overall accuracy reaches 0.915,
which indicates that the integrated feedback improves the model accuracy and achieves a more ac-
curate land use simulation. 2) Under different development scenarios, the main built-up area of the
county city has the highest carbon emissions, which needs to be focused on. 3) Combined with the
analysis of the spatial layout of land use in the national territory space, the main reason for the
significant increase in carbon emissions from transport under the ecological protection priority
scenario compared with other scenarios is the over-concentration of construction land and the im-
balance in the planning of land use in the carbon source category. The simulation results provide a
reference for regional planning, and it is recommended that Cangnan County increase the land for
carbon sinks, optimize the transport structure, and promote new energy vehicles to promote car-
bon emission reduction and sustainable development.
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Table 2. Direct carbon emission factors for land use
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Table 3. Standard coal conversion factors and carbon emission factors for different energy sources
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Table 4. Selection of drivers of land use change
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Table 5. Combined area and percentage of land use in Cangnan County for the five phases 2000~2020 (square kilometres)
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Figure 1. Transformation relationship of each land use type in Cangnan County
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Figure 2. Schematic diagram of the realisation of the integrated mutual feed mechanism
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Table 6. Kappa accuracy and overall accuracy values before and after integrated feedback

6. —A L RIREIE Kappa FEE &S EEE

2020 FEAEH bR Kappa ¥ & AR
To— Ak 5t 0.795193 0.893272
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Figure 3. Total land use carbon emissions, carbon sequestration for different modelling scenarios
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Figure 4. Comparison of transport carbon emissions by scenario in different transport regions
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Table 7. Total carbon emissions from transport and net carbon emissions from land use for different scenarios in Cangnan

County in 2035 (tonnes)
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Figure 5. Transport carbon emissions versus land use carbon emissions for different scenarios
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