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Formation Mechanism of Carbon Lock-in Effect in High-density Community and Planning Responses/
WU Yueyue, ZHENG Yi, YANG Junyan, LIU Jialei, FANG Yao

IAbstractl High-density communities, serving as the fundamental spatial units for residents' daily production and life, are a
significant source of carbon emissions in China's urban and rural areas. By analyzing the fundamental connotation of the carbon
lock-in effect in high-density communities, a conceptual model of "Space (S)-Activity (A)-Energy consumption (E)" is constructed.
This aims to clarify the carbon source composition and carbon emission measurement indicators of high-density communities. By
integrating remote sensing and multi-source data, a multi-dimensional elemental simulation approach is employed to calculate
carbon emissions in five representative samples of three types of communities. This reveals the spatio-temporal solidification
characteristics of carbon emissions in high-density communities. The formation mechanism of the carbon lock-in effect is explored,
and based on this, coping strategies for the renewal planning of high-density communities under a low-carbon orientation are
proposed, providing theoretical support for subsequent renewal planning of communities.

[Keywordsl high-density communities; carbon emissions; carbon lock-in; low-carbon urban planning; carbon neutrality
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