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Influencing factors and scenario prediction of agricultural carbon emissions
in Jilin Province under the “dual carbon” goal: Based on the STIRPAT model

and the support vector regression model

Li Yubo, Xu Chi, Gao Biao, Yang Shujie
(College of Tourism and Geographica Sciences, Baicheng Normal University, Baicheng, 137000, China)

Abstract: Agricultural carbon emission reduction is one of the main measures to achieve China’s “dual carbon” goal. In
this paper, the agricultural carbon emissions of Jilin Province from 2000 to 2022 were calculated based on the IPCC carbon
emission coefficient method, taking the greenhouse gas emission sources of agricultural production inputs, rice planting,
and animal husbandry as data samples. Using the STIRPAT extended model, various factors affecting agricultural carbon
emissions in Jilin Province were analyzed. A support vector machine regression (SVR) model was established to predict
the agricultural carbon emissions and their change trends under different scenarios in Jilin Province from 2023 to 2030. The
results showed that: from 2001 to 2022, Jilin's agricultural carbon emissions generally showed an upward and downward
trend, reaching a peak of 38 212.2 kt in 2008, and the carbon emission intensity showed a downward trend, with an
average annual decline rate of 5.52%. Every 1% change in rural population, per capita agricultural GDP, agricultural

mechanization level, urbanization rate, per capita net income of farmers, rural investment, and agricultural output value
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ratio will cause changes of 0.232%, 0.212%, 0.125%, —0.094%, 0.105%, 0.807% and —0.087% of agricultural
carbon emissions in Jilin Province, respectively. Under the baseline, low-carbon and strong low-carbon scenarios, the
agricultural carbon emissions in Jilin Province from 2023 to 2030 will continue to decline, and the predicted values by 2030
will be 33 840.5 kt.33 289.9 kt and 33 002.9 kt, respectively. The results show that Jilin Province has made some
progress in green and low-carbon agriculture in recent years, and has basically achieved the peak of carbon emissions in the

agricultural sector, but in the future, corresponding measures should be taken to promote the development of green
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agriculture according to the actual situation to accelerate the realization of the province's “double carbon” goal.

Keywords: agricultural carbon emissions; extending the STIRPAT model; support vector regression; scenario

simulation; Jilin Province
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Tab. 1 Agricultural greenhouse gas emission sources and

carbon emission coefficients
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Fig. 1 Agricultural carbon emissions and intensity changes
in Jilin Province from 2000 to 2022
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Fig. 2 SVR model prediction results
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Tab. 4 Setting the annual growth rate of relevant parameters in different scenarios
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Fig. 3 Forecast results of agricultural carbon emissions in Jilin

Province in 2023—2030 under different scenarios
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