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Abstract; [ Objective | The spatial-temporal evolution characteristics and driving mechanism of agricultural
carbon emissions in Henan Province were determined to predict the change trend of agricultural carbon
emissions during the next ten years in order to formulate an agricultural carbon sequestration and emission
reduction scheme, and to promote the transformation to low-carbon and green agricultural production.
[Methods] We used a carbon emission equity evaluation model, GeoDetector, and the GM (1,1) model to
accomplish the study objectives. [ Results] @ Agricultural net carbon emissions in Henan Province declined
over time during the study period, with a distribution pattern of “high in the southwest and low in the
northeast”. Carbon emissions from animal husbandry accounted for a large proportion of total emissions, and
carbon emissions were mainly from cattle, sheep, and pigs. Wheat, corn and vegetables contributed more to
carbon absorption than other sinks. @ The ecological carrying coefficient of agricultural carbon emissions

was higher in the north and south, and lower in the west. The coefficient of economic contribution was high
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in the southeast and low in the southwest. @ The agricultural employee population, per capita disposable
income of rural residents, agricultural machinery gross power, and fiscal expenditures on education were the
key factors affecting spatial differences in agricultural carbon emissions, and interactions among these factors
were strong. @ Agricultural net carbon emissions in Henan Province will continue to decrease from 2021 to
2030. It is estimated that Henan Province will achieve the goal of agricultural carbon neutrality by 2029.
[Conclusion] In the future, Henan Province should strengthen science popularization, actively promote
low-carbon agricultural production technology., and increase the efficiency of comprehensive utilization of
agricultural resources. Additionally, all localities should give increased attention to system integration, strengthening
regional cooperation, and achieving regional integration of agricultural carbon emission reduction.

Keywords: agricultural carbon emissions; spatial-temporal differentiation; fairness evaluation model; GeoDetector;

grey prediction; Henan Province
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3/ B HECR B (BL C i) W HE I R HS % Rk IR
fet 0.89 ke/ke R R RS
(] 4.93 ke/kg e I [ S0 g
A 5.18 kg/kg A M K2 A M Y U5 2 7 PR T 5 )
BB 312.60 kg/km’ o Al R 2 ) R 2 B
e 0.59 ke/ke B £ T ) A2 A % 11 8 B
PR 266.48 kg/hm’ ER L

(2) BEFREMH . B Bl HE B 2R IR
T4 8 M 18 K e e 360 8 B 5 F op e A TR
S, ARTFGE EE M E R RS B R HE
L BRI AR,

E,=ken, X 2 fiXa, thwoX 2 f, Xb, (3)
Kh L E, N E & R R (10" O 5 & f82EkTH R
TRREME, o how, =21,k 0 =310, f, BRKKES
EH IR 10" 3K) a0, K EFE CH, 2 N,O
HER R B (LR 2)

®2 BEFECH R N,OHMRH"
Table 2 CH,; and N, O emission coefficients for

livestock and poultry breeding industry

#3 RUBLCMEXES Y

Table 3 The key parameters of agricultural carbon sink calculation
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Table 5 Agricultural carbon emission in Henan Province from 2011 to 2020
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Fig.1 Agricultural carbon source/sink structure in Henan Province from 2011 to 2020
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Fig.2 Spatial pattern of agricultural net carbon emission in Henan Province from 2011 to 2020
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Fig.3 Spatial pattern of ecological carrying coefficient (P) of agricultural

carbon emission in Henan Province from 2011 to 2020
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Fig.4 Spatial pattern of economic contribution coefficient (M) of agricultural
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carbon emission in Henan Province from 2011 to 2020
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Table 7 Interactive detection results of influencing factors of agricultural carbon emission in Henan Province from 2011 to 2020

EA AT X, X, X X, X; X X, X
X, 0.75
X, 0.98 0.48
X, 0.96 0.90 0.21
S0l X, 0.94 0.74 0.93 0.61
; 0.87 0.78 0.94 0.97 0.08
X 0.78 0.97 0.91 0.80 0.86 0.66
X, 0.86 0.96 0.92 0.96 0.87 0.91 0.82
X 0.98 0.85 0.93 0.82 0.82 0.83 0.98 0.21
X, 0.79
X, 0.98 0.18
X, 0.96 0.87 0.17
JoLe X, 0.94 0.86 0.73 0.63
5 0.98 0.68 0.55 0.70 0.13
X 0.82 0.86 0.94 0.77 0.93 0.69
X, 0.90 0.96 0.93 0.94 0.98 0.92 0.83
X 0.99 0.83 0.65 0.86 0.80 0.83 0.98 0.21
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gRT:
Continued table 7:
0y ¥ X, X X X, X X X X
X 0.70
X, 0.93 0.39
X 0.91 0.74 0.25
X 0.73 0.80 0.97 0.56
2ot X 0.92 0.73 0.48 0.64 0.15
X 0.73 0.80 0.90 0.66 0.79 0.61
X 0.95 0.95 0.92 0.93 0.92 0.91 0.77
Xs 0.93 0.81 0.85 0.76 0.54 0.71 0.98 0.30
X, 0.70
X, 0.98 0.52
X 0.91 0.97 0.37
2020 X, 0.96 0.83 0.98 0.62
X 0.78 0.75 0.43 0.83 0.18
X 0.75 0.78 0.82 0.68 0.69 0.50
X 0.84 0.97 0.88 0.93 0.87 0.76 0.71
Xs 0.91 0.83 0.81 0.76 0.72 0.67 0.82 0.25
8 A EE A A Ml B HE B 5 e U U T M 4G 06
Table 8 Prediction value detection of agricultural carbon emission and carbon absorption in Henan Province
b 0 AV BRI /10" ¢ MV BRHE /10" ¢
JE 06 (5 SURIURL: AR 5% 22 L A 22 JE 06 1 i ) {F AN 1R 22 L I 22
2011 1 213.55 1 213.55 0.00% 3 672.50 3 672.50 0.00%
2012 1 234.86 1 240.35 0.44 % 0.00 3 634.08 3 771.08 3.77% 0.04
2013 1 265.55 1262.36 0.25% 0.01 3 634.53 3 584.51 1.38% 0.05
2014 1278.13 1 284.76 0.52% —0.01 3 554.69 3407.18 4.15% 0.03
2015 1334.71 1 307.56 2.03% 0.03 3429.41 3 238.62 5.56 % 0.02
2016 1304.18 1 330.76 2.04% —0.04 3 025.60 3 078.40 1.75% —0.08
2017 1 362.69 1 354.37 0.61% 0.03 2 741.15 2 926.10 6.75% —0.05
2018 1 384.84 1 378.41 0.46 % 0.00 2 686.28 2 781.34 3.54 % 0.03
2019 1 396.69 1402.87 0.44% —0.01 2 509.93 2 643.74 5.33% —0.02
2020 1427.85 1427.76 0.01% 0.00 2 733.93 2 512.95 8.08% 0.13
£ 9 2021—2030 & R EHE A FE 42 4 i¢

Table 9 Prediction value of agricultural carbon emission in

Henan Province from 2021 to 2030 10" t
P kﬂﬂk{%‘”ﬂl& %ﬁmﬂkﬁﬁ%ﬁl’—ﬁﬂl %dnk‘(%{i?}’%ﬂl?ﬁﬁl
7 0 7 7 T A
2021 1 453.10 2 388.63 935.53
2022 1 478.88 2 270.45 791.57
2023 1 505.13 2 158.13 653.00
2024 1531.84 2 051.36 519.53
2025 1 559.02 1 949.88 390.86
2026 1 586.68 1 853.41 266.73
2027 1614.84 1761.72 146.88
2028 1 643.50 1674.56 31.07
2029 1672.66 1591.72 —80.94
2030 1702.34 1512.97 —189.37
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