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Tab.1 Evaluation parameters of carbon sink of different forest vegetations in China
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Tab. 2 Carbon sequestration rates of different grassland
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Tab.3 Agricultural regionalization and distribution in China
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Tab. 4 Proportion of grain and straw of main crops
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Tab.5 Estimation of provincial carbon source and carbon sink in China in 2008
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S 49430.72 2300.01 11354.73 516.03 14170.77 -35259.95
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Fig.1 Distribution of provincial CO, emissions in China in 2008
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surplus in the four main ecnomic areas of China in 2008
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Spatial patterns of provincial carbon source and sink in China
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Abstract: China has become the biggest country of carbon emissions, and the size and scale of industrialization
and urbanization are unprecedented. The pressure of carbon reduction is increasing day by day with the increas-
ing carbon emissions which have caused more and more international concerns. Carbon reduction should be
made possible by both reducing carbon source and increasing carbon sink at the same time. Policies of low car-
bon development should be different to the regions with obviously different existing carbon source and carbon
sink. In this paper, by collecting the data from the forest inventory and some related statistical yearbooks, and by
applying the methods of discharge coefficient, stand volume, and carbon sequestration rate in forest and grass-
land ecosystems at region scale, we made an overall estimation of carbon emissions from energy consumption,
and carbon sinks from forest, grassland and arable land at the provincial scale. Then, the regional differences of
total carbon emissions, carbon emissions per capita, carbon emissions per unit area, and energy intensity in Chi-
na are analyzed, and spatial pattern of carbon sink and carbon surplus are discussed. As to the overall carbon
emissions at the provincial scale, the carbon emission in Shandong, Shanxi and Hebei is relatively high; the car-
bon emission in Ningxia, Qinghai and Hainan is relatively low. As to the per capita carbon emission, Inner Mon-
golia, Shanxi and Ningxia have the largest per capita carbon emission; Jiangxi, Hainan and Guangxi have the
lowest. As to the carbon emission per square kilometer, Shanghai has the largest; Qinghai has the lowest. Be-
sides, the provinces with relatively low carbon intensity are Beijing, Guangdong, Shanghai, and Zhejiang, etc.
Nationwide, the percentage of forest carbon sink is 53%, and the percentage in Yunnan and Heilongjiang is rela-
tively high. The percentage of grassland carbon sink is 38.51%, mainly concentrated in Inner Mongolia, Qinghai
and Xinjiang province. The carbon sinks from arable land focus on the carbon in the process of Maize straw re-
turning to the field, which account for 8.63% of the total carbon sink. The results show that the carbon sinks
from arable land in Heilongjiang, Jilin, Henan and Liaoning are higher than the ones in other provinces. Combin-
ing the feature of carbon source and carbon sinks of the four economic zones, the key issues in low-carbon devel-
opment are pointed out. In the future, eastern region should change the development mode and improve energy
efficiency through technological innovations. Central region should seize the green development opportunity to
promote the low-carbon industry to achieve leapfrog development. Northeast region has high carbon sinks and
can actively participate in international carbon trading. By strengthening management, western region should ac-
celerate the technological improvements to improve energy efficiency and the ecological environment, and to en-
hance the capacity of carbon sinks.

Key words: provincial regions; carbon source; carbon sink; spatial pattern; China



