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Cluster Analysis of Carbon Emissions Peaking Trends in Chinese Cities

GUO Fang', WANG Can"?*, ZHANG Shihui’
(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. National and Global Governance Institute,
Tsinghua University, Beijing 100084, China)

Abstract: In September 2020, China has pledged to reach carbon neutral by 2060 and proposed to implement the national carbon
emission peak action efficiently by 2030. Fulfilling the national emission peak target has always been an important mission for Chinese
cities, which have great potential for reducing emissions. Meanwhile, there are significant differences for Chinese cities in the total
amount, structure, and trends of their carbon emissions and their progress on carbon reductions. Therefore, it is vital to analyze
typology characteristics of the trends of peaking carbon emission in Chinese cities to provide insights for local governments to set
and conduct differentiated action plans for peaking emissions. In this paper, trends of peaking CO, emissions of 286 prefecture-level
cities in China are classified based on the static and dynamic factors that affect cities’ carbon emissions and their trends by using
the Monte-Carlo method and K-means clustering algorithm. The results show that Chinese cities can be divided into five types and
their characteristics are summarized as follows: potential low-carbon cities, leading low-carbon cities, industrial restructuring cities,
resource-dependent cities, and depopulated cities. Potential low-carbon cities and industrial restructuring cities play key roles in
determining the achievement of the national CO, emissions peak target before 2030. This paper provides useful suggestions for five
different city types in China on setting targets and identifying key tasks of peaking carbon emissions.

Keywords: prefecture-level cities; carbon emissions peaking trend; cluster analysis
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