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Abstract

In the context of dual carbon, dynamic analysis of the spatial and temporal evolution characteris-
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tics of carbon emissions has important scientific basis and application value for the development
of low-carbon economy. Based on nighttime light data and related energy data, taking the three
Northeastern provinces and their prefecture-level cities as the research object, the spatial and
temporal evolution characteristics of energy consumption carbon emissions in the three Nor-
theastern provinces from 2003 to 2020 were measured and analyzed. The results show: (1) Judg-
ing from the total carbon emissions from energy consumption in the three northeastern provinces
from 2003 to 2020, the total carbon emissions from energy consumption show an increasing trend
year by year, showing a trend of radial expansion centered on central cities. (2) Spatially, it shows
the differentiation characteristics of being highest in the northeast and southwest and lowest in
the central part; There are obvious high and low value areas in the total carbon emissions of pre-
fecture-level cities. (3) Carbon emissions have a significant global spatial positive correlation,
forming an urban agglomeration trend dominated by high-carbon agglomeration areas in Liaon-
ing Province and low-carbon agglomeration areas in Jilin Province. Overall, the carbon emissions
from energy consumption in the three northeastern provinces have shown a trend of convergence,
and the growth rate has declined, but has not yet reached the carbon peak.
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Figure 1. Fitting curve of total nighttime lighting value and energy consumption and
carbon emissions in the three northeastern provinces
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Figure 2. Temporal change trend of energy consumption carbon emissions in the three northeastern provinces
from 2003 to 2020
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Figure 3. Evolution characteristics of carbon emissions at the municipal level in the three northeastern provinces
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Table 1. Summary of the overall Moran’s | index of energy consumption and carbon emissions in the three northeastern

provinces from 2003 to 2020
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2003 0.281 2009 0.356 2015 0.364
2004 0.395 2010 0.410 2016 0.353
2005 0.436 2011 0.394 2017 0.371
2006 0.384 2012 0.323 2018 0.317
2007 0.345 2013 0.355 2019 0.402
2008 0.407 2014 0.372 2020 0.445

4.2.2. HEp==EIE X

it
.
j zaxy
ExRE

1

Figure 4. Aggregation distribution map of total energy consumption carbon emissions in prefecture-level cities in the three
northeastern provinces from 2003 to 2020
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