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YRR 0.90 2.49
HAbVESE 0.28 0.79
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Research on the spatiotemporal pattern changes of urban carbon sources and
sinks: a case study of Ningbo

ZHU Qiang', ZHANG Zhigiang', MA Songgen’, JIN Ke®, ZHA Qianyu’, GAO Chao’
( 1.Ningbo Natural Resources and Planning Big Data Center, Ningbo 315100, China;
2.Zhumadian Hydrology and Water Resources Survey Bureau of Henan Province, Zhumadian 463000, China;
3.School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China;
4.School of Environmental Sciences, University of East Anglia, Norwich NR4 7TJ, United Kingdom )

Abstract: Accounting and dynamic monitoring of carbon sources and sinks in cities are indispensable for
realizing carbon-neutral development paths. Based on the time series of LUCC data and statistical data of
various sectors in Ningbo from 2005 to 2020, this paper uses the IPCC carbon accounting method and the
InVEST model to dynamically analyze the characteristics of changes in the spatial and temporal patterns of
urban carbon sources and sinks in Ningbo since 2005, in an attempt to reveal its regional differences and carbon
surplus. The results show that: (1) Since 2005, Ningbo’s total carbon emissions have increased rapidly, which
reached 7.70x10°t in 2013, and then declined slightly, remained at around 6.75x10° t overall; among them, the
industrial sector is the largest source of carbon emissions, accounting for more than 80% of the total carbon
emissions. (2) Between 2005 and 2020, Ningbo’s carbon stock first declined and then increased, by 2010, it had
decreased by 0.10x10°t, and by 2020, it had increased by 0.23x10°t, with a cumulative increase of 1.31x10t;
among land types, forest land has the most significant effect in increasing sinks, while arable land is less
effective. (3) The spatial net carbon emission intensity has been growing faster in the core area of Ningbo than
that in the peripheral areas. The Ningbo government should take measures to reduce carbon sources and increase
carbon sinks, and promote the coordinated development of low carbon in all regions through the establishment of
an inter-regional carbon sink compensation mechanism.

Key words: carbon source; carbon sink; net carbon emission intensity; spatial and temporal patterns
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