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Carbon emission analysis and prediction of typical coastal
cities in China: a case study of Qingdao
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Abstract: Accurately assessing and predicting urban greenhouse gas emissions is a crucial
challenge in the development of low-carbon cities. To clarify the key factors influencing car-
bon emissions in Qingdao, the city's total carbon emissions from energy consumption and its
natural carbon sink from 2005 to 2021 were calculated using the IPCC greenhouse gas inven-
tory method in this study. After applying the entropy method for screening, five main influ-
encing factors were determined, such as population size, per capita GDP, energy structure,
energy intensity, and the proportion of the secondary industry. Based on this analysis, an
improved STIRPAT model was employed to establish three scenario modes for predicting

Qingdao’s carbon emissions from 2022 to 2030. The resulting trends provide insights into
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the carbon emission patterns of typical coastal cities, with Qingdao serving as a representa-
tive case. The findings indicate that the energy structure is the most significant determinant
of carbon emissions in coastal cities. Specifically, a 1% increase in the reliance on carbon-in-
tensive energy sources leads to a 2. 218% rise in carbon emissions. Additionally, GDP also
contributes to carbon emissions; a 1% increase in per capita GDP results in a 0. 288% in-
crease carbon emissions; effective low-carbon policies and optimization measures can signifi-
cantly mitigate emission levels, underscoring the critical role of policy guidance in achieving
sustainable urban development.

Key words: carbon emissions;carbon emissions prediction; STIRPAT model; coastal cities
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