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Carbon emissions from urbanization in typical urban agglomerations of China.

Spatial patterns and drivers

SU Wangxin"?, SUN Ranhao" "
1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijng100085, China
2 College of Tourism, Guilin University of Technology, Guilin 541004, China

Abstract: In order to participate in global competition and international cooperation, urban agglomeration serves as the
main geographical unit to promote China’s new urbanization in recent years. This study investigated the driving mechanism
of carbon emissions during the rapid urbanization over the past 15 years (2000—2014) in China. We selected six
representative cities in typical urban agglomerations including Beijing, Tianjin, Shanghai, Guangzhou, Wuhan, and
Chongging. The factor decomposition method was used to quantify the spatial patterns and drivers of carbon emissions. Four
factors were used to analyze the driving mechanism for carbon emissions, including the population scale effect, economic
development effect, energy intensity effect, and energy structure effect. Another four factors were calculated to quantify the
urbanization characteristics in these cities, including the carbon emission intensity, energy intensity of economic activity,
per capita GDP, and year-end total population. The results showed that the total economic levels in all urban agglomerations
are growing and the energy efficiency is improved stably. These urban agglomerations have different proportions of energy
sources and significant changes in carbon emissions. The intensity of carbon emissions declined in the cities of Beijing,
Shanghai, and Chongqing whereas it increased in Tianjin. Comparably, the intensity of carbon emissions was stable in

Guangzhou and Wuhan. Secondly, the results showed that the income effect and population effect in urban agglomerations
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have positive effects on the driving mechanism of carbon emissions whereas energy intensity has negative effects. We also
note that the carbon intensity of carbon emissions remains uncertain. Generally, the effects of four driving factors on carbon
emissions increased gradually from 2000 to 2014 in Tianjin and Guangzhou. These effects were stable in Beijing and
Shanghai during this period. Interestingly, the cities of Wuhan and Chongging have a curve trend with a decrease at first
and then an increase. This study focused on the driving factors of carbon emissions in typical urban agglomerations of China.
The results help to support policy-making on carbon-emissions trading in urban agglomerations and provide practical

strategies for urban agglomeration management.
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Table 1  Average net calorific value and carbon dioxide emission coefficient [2°]
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Fuel types Calorific value S Fuel types Calorific value L

Carbon emission factor Carbon emission factor

JEH% Raw coal 20.93 KJ/Kg 26.8 253 Diesel oil 42.71 KJ/Kg 20.2

FEIK Coke 28.47 KJ/Kg 29.5 JRBHI Fuel oil 41.87 KJ/Kg 21.1

JF Crude oil 41.87 KJ/Kg 20.0 WAL A A LPG 50.24 KJ/Kg 17.2

¥l Gasoline 43.12 KJ/Kg 18.9 KRS Natural gas 38.98 KJ/m® 15.5

S Kerosene 43.12 KJ/Kg 19.6
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