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Spatio—temporal Pattern Analysis of Carbon Sources and Sinks in Jiangsu Province

Using Multi—source Data

SUN Guihou', XU Jun', ZHANG Jingwen', HUANG Jiamei', YANG Xingtong', WANG Jiawei'
(1. Collage of Hydrology and Water Resources, Hohai University, Nanjing 210024, China)

Abstract: Accurately estimating the pattern of carbon sources and sinks is of great significance for achieving the goals of “Carbon Peak and
Carbon Neutrality”. Taking Jiangsu Province for example, the Emission Inventories for 290 Chinese Cities as a reference, we constructed an
energy carbon emission estimation model based on NPP-VIIRS-like nighttime light data and WorldPop population data, and achieved an R* value
higher than 0.9. Then, we used MOD17A3 average vegetation net primary productivity and temperature and precipitation data to estimate
terrestrial carbon sinks in Jiangsu Province. Finally, we used the spatial autocorrelation analysis to investigate the spatio-temporal pattern of carbon
sources and sinks. The results show that from 2001 to 2020, the energy carbon emissions in Jiangsu Province continued to increase, but the
growth rate decreased. Meanwhile, the terrestrial carbon sinks show a slow fluctuating growth trend, but the growth rate is lower than that of
carbon emissions. From 2001 to 2020, all cities in Jiangsu Province acted as carbon sources, and the proportion of Jiangsu’s terrestrial carbon
sinks to energy carbon emissions decreased from 17% to 7% and tended to stabilize. Spatially, energy carbon emissions are higher in southern
Jiangsu and Xuzhou, and show a significant positive spatial correlation. The high aggregations of emissions are observed in the southeastern
part of Suzhou-Wuxi-Changzhou, while the low aggregations are observed in Huai’an-the southern part of Lianyungang-the northern parts of
Yancheng and Yangzhou. The terrestrial carbon sinks show an overall pattern of higher in the east and lower in the west, as well as higher in the
north and lower in the south.

Key words: carbon emission, nighttime light, terrestrial ecosystem carbon sink, spatio-temporal change, Jiangsu Province
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