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Accessibility Analysis of Public Service Facilities with Low—carbon Travel

Orientation to Balance Equity and Efficiency
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Abstract: Current accessibility analysis of public service facilities rarely considers low-carbon travel, equity, efficiency, and residents’ active
behavior simultaneously. We constructed spatial connections between residential areas and public service facilities, and used network analysis,
2D and 3D matrix analysis methods to measure the low-carbon accessibility, equity and efficiency of facilities in Dongguan’s central urban
area. The results show that the low-carbon accessibility of public service facilities exhibits a center-periphery gradient distribution pattern with
significant variations among different facilities. While 85.5% of communities are within a low-carbon 10-minute living circle of parks, only
27.8% of communities are within that of cultural and sports facilities. Even in the old and new municipal centers (Nancheng and Guancheng)
where facilities show better low-carbon accessibility, there are still issues with spatial equity and travel efficiency, with less than 50% of
communities meeting balanced development spatial criteria. This research provides a multi-dimensional analytical perspective for improving
low-carbon travel measures, optimizing facility layout, and enhancing service capabilities.
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