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Fig.1 Framework for analyzing carbon sources and sinks in cultivated land
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Table 1

Classification, calculation formula, and data explanation of carbon emissions from cultivated land

e

Carbon source

WEAK

Measurement equation
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Description of the equation
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Reference source
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Table2 Accounting parameters for carbon emissions and carbon
absorption of various crops

FEFFE RS BICR

{EM A IRt ﬁ%%ﬁ ﬁﬂ(i Nitrogen Carbon
Crop type Root—c'rown ECOnOmlC Moisture content sequestration
ratio coefficient content/%
of straw rate
e 0.125 0.45 12 0.007 5 0414
N 0.166 0.40 12 0.0052 0.485
EV/N 0.170 0.40 13 0.0580 0.471
EES 0.130 0.34 13 0.018 1 0.450
HHK 0.050 0.70 70 0.0110 0.423
i 0.200 0.10 8 0.0055 0.450
BRI 0.200 0.36 15 0.013 1 0.450
HE 0.050 0.50 50 0.8300 0.450
pigas 0.200 0.43 10 0.0182 0.450
il P2 5 0.150 0.25 10 0.005 5 0.450
S 0.200 0.55 85 0.0144 0.450
e 0.250 0.60 90 0.0080 0.450
JK 0.050 0.70 90 0.0110 0.450
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Table 3 Carbon source and sink situation of cultivated land in the main grain producing areas of the middle reaches of
the Yangtze River from 2005 to 2021
JF Carbon source L. Carbon sink
0y AV B I VI A 7t 5 G R ue LW AR A £ 36 3158 s s BRIC & v OPORICEE
. . . . . . . . . jj| Iﬁ . jjl 1 J$ i| Iﬁ
Year  Carbon emissions from Methane emissions from Nitrous oxide emissions ~ Cultivated land Growth/% Cultivated land Growth/% Net carbon Growth/%
agricultural materials/(10%) rice fields/(10%) from soils/(10*)  carbon source/(10*) oW carbon sink/(10%) rowthize sink/(10%) rowthize
2005 1293.43 288.08 1526.63 3108.15 - 5782.24 2674.09 -
2006 1306.71 287.33 1499.80 3093.85 —0.46 5920.16 2.39 2826.32 5.69
2007 1321.13 287.20 1486.57 3094.90 0.03 6047.72 2.15 2952.83 4.48
2008 1351.80 288.43 1503.89 3144.12 1.59 6189.54 2.35 3045.42 3.14
2009 1395.96 300.19 1533.32 322947 2.71 6443.13 4.10 3213.67 5.52
2010 1412.54 304.32 1632.48 3349.35 3.71 6537.60 1.47 3188.25 -0.79
2011 1432.95 305.27 1640.54 3378.76 0.88 6 566.64 0.44 3187.88 —0.01
2012 1450.52 309.93 1631.73 3392.18 0.40 6 889.83 4.92 3497.65 9.72
2013 1467.43 312.06 1607.28 3386.77 -0.16 6 895.65 0.08 3508.88 0.32
2014 1456.26 314.68 1578.26 3349.20 -1.11 6946.28 0.73 3597.08 2.51
2015 1439.57 317.02 1576.51 3333.10 —0.48 6970.65 0.35 3637.55 1.13
2016 1423.22 312.19 1542.55 3277.96 —1.65 6 647.46 —4.64 3369.50 -7.37
2017 1382.69 306.44 1518.48 3207.61 -2.15 6746.54 1.49 353893 5.03
2018 1349.75 298.46 1421.15 3069.36 —4.31 6614.04 —1.96 3544.68 0.16
2019 1316.85 292.50 1356.49 2965.84 -3.37 6476.25 —2.08 351041 -0.97
2020 1294.16 295.09 1304.38 2893.63 —2.43 6533.52 0.88 3639.88 3.69
2021 1284.99 292.42 1248.74 2 826.16 -2.33 6583.73 0.77 3757.58 3.23
A% B HECE Carbon emissions from agricultural materials == 7 H 5 HE /i & Methane emissions from rice fields w9
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Fig.3 Evolution of carbon source and sink in cultivated land in the main grain producing areas of the middle reaches
of the Yangtze River from 2005 to 2021
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Fig.4 Spatial distribution of carbon emissions, carbon absorption, and net carbon sink from cultivated land in the main grain producing

areas of the middle reaches of the Yangtze River
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Fig.5 Dynamic evolution trend of net carbon sink in cultivated land in the main grain producing areas of the middle reaches
of the Yangtze River
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Table 5 Results of driving factors for the spatial pattern of net carbon sink in cultivated land in the main grain producing areas of the middle
reaches of the Yangtze River
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Fig.6 Results of driving factors for spatial pattern of net carbon sink in cultivated land in the main grain producing areas
of the middle reaches of the Yangtze River
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Spatiotemporal evolution and driving factors of carbon sources and
sinks on cultivated land in the main grain producing areas
in the Middle Reaches of the Yangtze River

LYU Tiangui'? , QIU Rong', LI Zeying' , FU Shufei’ , ZHAO Qiao’

(1. School of Public Finance & Public Administration, Jiangxi University of Finance and Economics, Nanchang 330013, China; 2. School
of Applied Economic (School of Digital Economics), Jiangxi University of Finance and Economics, Nanchang 330013, China))

Abstract: Cultivated land has been the main source of carbon emissions during agricultural production. Especially, the function
of carbon absorption by crops also has posed the dual impacts of carbon source or sink in major grain-producing areas.
Therefore, the cultivated land can play an important role in the low-carbon transformation of agriculture. It is crucial to
recognize the balance and driving factors of carbon sources and sinks in the cultivated land, in order to promote low-carbon
production and food security. In this study, the internal and external carbon cycle of cultivated land was considered to measure
the net carbon sink of cultivated land in the middle reaches of the Yangtze River from 2005 to 2021. A theoretical framework
was proposed, according to the dual perspective of carbon sources and sinks. Spatial autocorrelation and kernel density
estimation were applied to investigate the spatial and temporal evolution in different regions. Then, GeoDetector was applied to
analyze the influence of the driving factors on carbon sequestration and emission reduction. The results show that: 1) The total
net carbon sink of cultivated land increased from 26.7409 million tons in 2005 to 37.5758 million tons in 2021, with an average
annual increase of 2.22%. There was a much more prominent function of the carbon sink. The net carbon sink of cultivated land
was less than 1.5 million tons in most of the cities. In terms of spatial pattern, there was a significant variation in the net carbon
sink of cultivated land in different cities, indicating "low-value point-like dispersion, high-value piece-like agglomeration".
(2) The spatial correlation of net carbon sinks in the cultivated land was alternated into the "positive-negative-positive
agglomeration". There was a diffusion pattern in the net carbon sinks of cultivated land in each province and the region as a
whole. The regional differences were enhanced to deteriorate the spatial non-equilibrium. (3) The spatial and temporal pattern
of the net carbon sink in the cultivated land was dominated by the cultivated land use and agricultural economic factors. Among
them, the key dominant factors were the size of cultivated land and the level of agricultural mechanization. The influence of the
driving factors shared the outstanding regional heterogeneity. A theoretical basis can be offered to promote the core and key
areas of carbon sequestration and emission reduction in the cultivated land. (4) Some recommendations were proposed to
promote the size and mechanization of cultivated land, the scientific quantification of material inputs, as well as the quality
cultivation of producers, in order to realize carbon sequestration and emission reduction. The carbon cycle can also be
determined to measure the carbon sources and sinks in the cultivated land, in order to improve the economic and ecological
benefits of cultivated land use. The findings can provide decision-making references for pollution reduction, carbon
sequestration, and sink enhancement in the cultivated land.

Keywords: carbon; net carbon sink on cultivated land; spatiotemporal evolution characteristics; influencing factors; carbon
sequestration and emission reduction pathway; main grain producing areas in the middle reaches of the Yangtze River
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