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Effects of urbanization on carbon balance capacity of
black soil areas and its promotion path
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Abstract: [ Objective] The relationship between the carbon balance capacity of black soil areas and urbanization
were analyzed in order to provide a empirical evidence for promoting the rational land use, enhancing carbon
sequestration, reducing black soil areas, and achieving sustainable development and management of regional land.
[ Methods ] Panel data from 22 prefecture-level cities covering black soil from 2007 to 2022 were analyzed using
the Granger causality tests, land-use carbon emission intensity measurement models, and kernel density
estimation methods. [Results] O Regarding the spatial distribution of black land carbon emissions, a trend of
higher emissions on ‘both sides and lower in the middle’ was observed, with a northward increase over time.
@ The impact of urbanization level on carbon balance capacity can be categorized into four types: growth,
feedback, protection, and neutrality. @ In cities with better economic growth, there was a causal relationship
between the black soil areas carbon balance capacity and population urbanization, economic urbanization, and
ecological urbanization. In industrialized cities, a causal link exists between black soil areas carbon balance capacity

and spatial urbanization, whereas in other cities, causal relationships exist between black soil areas carbon balance
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capacity and comprehensive urbanization indicators. [ Conclusion] Based on these insights, it is recommended that

the spatial pattern of urbanization be optimized according to specific influence types in different regions to balance

regional ecology and urban development in black soil areas. Such tailored strategies will facilitate black soil areas

conservation and support the achievement of the carbon neutrality goals.

Keywords: carbon balance capacity; urbanization; land use carbon emissions; black soil areas
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Fig.3 Spatial pattern of carbon emissions in typical years in black soil areas from 2007 to 2022
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Fig.6 Spatial and temporal pattern of urbanization levels in black soil areas from 2007 to 2022
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Table 6 Granger causality test results for carbon balance capability and various types of urbanization in black soil areas

) . ESC—Z, FSEES ESC—~Z, S ESC—~Z, SES ESC—~Z, SEES ESC—C SES
R A Z~ESC %M  zZ—>ESC %M  zZ—ESC %M  ZzZ—-ESC %k  (C>ESC %M
amo I w0 e TR e M7 e 05
R R R S S S A TR o
am M e WPk Sk TR e M2
me D e U e ME w02k DT
S T T R SR T
RO s B e D0 n OEL e Mok
R Y B T S S S S
aw M e M e 0 e BBT g Ty
w0 e 0T me S0 me ST aw 0
fw 0w 1w UET a0 e MU
R T T A T T o T
L T TR T
TR A A O A T
TR S A TR S S T
S o T S R TR
I T A e B o B S G
wwr R we U w0 e
ma 0w DN 0k NS ok U2
R R L
T L L




%6 W e 2 A5 L R A Ko S - M RSP A RE 0 A0 5 i B FLR T AR 243
a AT IRAEAL 2 R AR AL c a4

5 5 R
C1mbR
CIHar®
K
I R

d £ S mAR

SEN R
et e e

L4 R
k! Clmbn
SR CIwarm
KA Clskm
e I

e WA L2 A FAT

0 200 400km

[ E—

"I AR

C IRy M
C ok
C kA
[ g

B7 BrXESZHMETHRTERNSHEMN Granger ARG HE R

Fig.7 Granger causality test results between carbon balance capability and urbanization in blace soil areas
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