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Temporal characterization of carbon emissions and spatial
analysis of emission reduction of black soil in Northeast China

TENG Yun', SUN Mingyao', SUN Yuwei', XU Hui*, HUANG Run', YAN Tianlei', LU Zijian'
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China;
2. Trinity Western University, School of Management, Langley V2Y 1Y1, Canada)

Abstract To measure the carbon emissions of black soil in the three northeastern provinces and predict the
space for its reduction, six major carbon sources, fertilizers, pesticides, agricultural films, tillage, irrigation
and agricultural diesel, were selected. Combined with the panel data of 2000-2021, the carbon emission
coefficient method was applied to measure the carbon emission. The BP neural network model was used to
predict the carbon emission from 2022-2030, and the baseline scenario and low carbon scenarios were set
for quantitative analysis. The baseline scenario and low carbon scenario were set for quantitative analysis.
The results show that: 1) The total carbon emissions from 2000 to 2021 show a “fluctuating upward-
declining” trend, of which the first stage is the fluctuating upward stage from 2000 to 2015, and the second
stage is the declining stage from 2016 to 2021. 2) The agricultural carbon emissions from 2022 to 2030
show a “first upward and thendeclining” trend. 3) The agricultural carbon emissions from 2022 to 2030

display “first increased and then decreased” trend. The predicted carbon emission from black soil in 2030
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is 16. 05 million tons, and the predicted carbon emission under the low-carbon scenario is 6. 9712 million

tons. The largest reduction space is of 9. 0788 million tons, the cumulative emission reduction in 10 years is

42.6741 million tons, and the cumulative carbon emission intensity potential space is 1. 49 t/hm®. 4) Among

the six major carbon emission sources of black soil in Northeast China from 2000 to 2021, fertilizer is the

main emission source, accounting for 73. 78% of the total emission, and the carbon emission from tillage

and irrigation, though small, has kept increasing. Overall, the carbon emissions from black soil in the three

northeastern provinces have reached their peak, and there is still large reduction space in the future. The

government should continue to reduce carbon emissions and accelerate the goal of carbon neutrality.

Keywords northeastern black soil; carbon emission; carbon reduction; double carbon target; BP neural

network modeling
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Table 1 Carbon Emission Coefficient and Conversion Coefficient of Farmland

e P %
Carbon source factor Greenhouse gas type
1L Fertilizer CO,
4% 2§ Agrochemical CO,
KPR Agricultural film CO,
##F Plow CO,
#E B Trrigation CO,
A 456 9h Agricultural diesel CO,

&€ SCHR R PR
Carbon emission coefficient Reference source
0.895 6 kg/kg [31]
4.934 1 kg/kg [32]
5.180 0 kg/kg [33]

312. 60 kg/kg” [34]
25.00 kg/km” [35]
0.592 7 kg/kg [36]
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Fig. 2 Carbon emissions from farmland and their sequential growth rates from 2000 to 2021
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Fig. 11 Regression analysis of BP neural network model

between predicted and actual values in the test set
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Fig. 12 Regression analysis of BP neural network model

between predicted and actual values of the total sample set
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Table 2 Carbon emission prediction from farmland in the black soil area of northeast china from 2022 to 2030 based on BP neural

network model
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Table 3 Carbon emission prediction of farmland in northeast black soil region from 2022 to 2030 under low carbon scenario
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Table 4 Carbon emission potential space
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