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Spatio-temporal distribution and influencing factors of carbon source/sink,

carbon surplus and deficit in three northeast provinces

ZHOU Shuhan', CAO Yongqiang™ ", YAO Jiaqi®, WANG Fei', CHANG Zhidong'

1 School of Geogmph,zcal Sciences, Liaoning Normal University ,Dalian 116029, China
2 Academy of Eco-civilization Development for Jing-Jin-Ji Megalopolis, Tianjin Normal University , Tianjin 300387 , China

Abstract: Carbon cycle is a key link affecting climate change. In this paper, the improved CASA model is used to estimate
the natural carbon sources and sinks in Northeast China during 2000—2020. By adding the constraints of real carbon
emissions in the estimation process, we improved the estimated methods of the energy consumption carbon emission. The
spatial and temporal distribution and influencing factors of regional carbon sources, carbon sinks, and carbon sequestration
were investigated. The results show that: (1) in terms of time, the net ecosystem productivity fluctuated and increased. In
terms of space, Heilongjiang Province had the highest total natural carbon sink (164.61 Tg C/a), accounting for 60% of
the Northeast China. (2) The total carbon emissions from energy consumption rose firstly, then declined, and tended to be
stable in recent years. Liaoning Province had the fastest annual growth rate of carbon emissions, which was about 6.95 Tg
C/a. (3) 2005 was the turning point for the three Northeast provinces from carbon surplus to carbon deficit, and the rate of
carbon deficit decreased in recent years. (4) The carbon surplus and deficit of Northeast China showed positively correlated
with natural factors, which presented negative correlation with the total population, gross regional product, carbon emission
intensity, and industrial structure. The increase of total energy consumption in Liaoning Province made the decline of energy

structure fail to reverse the situation of carbon deficit, and made the carbon deficit and energy structure to present a positive
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correlation. The rapid loss of agricultural population in Heilongjiang Province and Jilin Province resulted in a positive
correlation between urbanization level and carbon deficit. (5) The Northeast China should all reduce carbon emission
intensity, Heilongjiang and Jilin should adjust their energy structure, while Liaoning should adjust its industrial structure.
The rapid loss of agricultural population in Heilongjiang Province and Jilin Province resulted in a positive correlation
between urbanization level and carbon surplus and deficit. The research results can provide a theoretical basis for the

realization of the carbon peaking and carbon neutrality goals in the three northeastern provinces.

Key Words: net ecosystem productivity ; energy consumption; nightlight data; carbon surplus and deficit; Northeast China
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T+ 70% , WA Z3 A3 RS A8 hlie =5 BOIR A s PEAR T T ALK 42T 59.44% , BARFE B AR (AR 2 4 1
Nk 44%

R3I TRBRHBEASEZMEFHEIRRER

Table 3 Result of Correlational relationship between influencing factors and carbon surplus and deficit in Northeast China

ezt BRI A ST <}

Index Heilongjiang Province Jilin province Liaoning province
HaEER UNEF:Y -0.480 *** -0.563 "** -0.849 ***
Social factor WK 0.374*" 0.548 *** -0.532**"

DA 7 -0.677*** -0.760 *** -0.873 "~

&) -0.710*** -0.226" -0.052"

T HE o i -0.024 -0.130 -0.710"

REIRZSHY -0.613*" —0.444 0.787***
EE/SE A — LA G E 0.564 " 0.539 " 0.374**
Natural factor TR 5 0.554*** 0.536 """ 0.362**

w ok AP RIC R B EMEE P<0.05,P<0.01,P<0.001
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AR AL J7 ST IR
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(1) ZRAL =443 21 4F NEP 4EPRE {2 30 s H ik S e (LR, 10 H—IRAE 2 H 23
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