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Carbon emission measurement and prediction of land use in
Quzhou County based on carbon neutrality target

YANG Yungi, HAO Jinmin®, ZHANG Jinyi, WU Zihao, SUN Yihang

(College of Land Science and Technology/Key Laboratory of Agricultural Land Quality and Monitoring of Ministry of Natural
Resources, China Agricultural University, Beijing 100193, China)

Abstract In the context of global warming, China has actively committed to and carried out actions to
control greenhouse gas emissions with a view to achieving carbon peaks by 2030 and achieving carbon
neutrality by 2060. In order to clarify the mechanism of land use carbon emissions and reasonably predict
carbon emissions, Quzhou County was taken as the research area, and the carbon emission accounting
system was constructed by using emission coefficient method, sample plot inventory method, IPAT model
and least square method to measure the carbon emissions of land use in Quzhou County from 2009 to
2019, and to predict the carbon emissions in 2030 under 81 scenario combinations. The results show that:
1) The total land use carbon emissions of Quzhou County from 2009 to 2019 showed a trend of increasing
first and then decreasing. Cultivated land and construction land are two major sources of carbon emissions;
2) The prediction is first set based on per capita GDP, and further 81 scenario combinations are set based

on population, energy intensity, and industrial structure: it can be obtained that when GDP is in high-speed
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development, the simulated value range of total carbon emissions in Quzhou County in the future is 0. 50—
2. 21 million tons; when GDP is in inertial development, the upward trend group interval is 0. 51—1. 19 million
tons, the minimum value is 0. 45 million tons, and the minimum value of the downward trend group is 0. 29 million
tons ; when GDP is developing at a low speed, the two groups of minimum values that show a downward
trend are 0. 21 million tons and 0. 12 million tons respectively, and the other group is predicted to be 0. 35—
0.50 million tons in 2030.

emissions, and finding out the carbon attributes of land can provide a starting point for predicting carbon

It is concluded that land use change will directly or indirectly affect carbon

emissions and optimizing land use structure. In summary, Quzhou County can achieve low-carbon green

development while developing the economy through population optimization, adjustment of energy

structure, and optimization of industrial structure.

Keywords carbon emissions; land use; IPAT model; carbon emission prediction
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Table 1 Carbon emission accounting methods of different land use types
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Table 2 2020—2030 Quzhou County high-carbon development scenario elements description table
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Table 3 2020—2030 Quzhou County inertial development scenario elements description table
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Table 4 2020—2030 Quzhou County low-carbon development scenario elements description table
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Table 5 Full-dimensional scenario combination setting of land use carbon emission prediction in Quzhou County
from 2020 to 2030
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Table 7 Model

validation results

Ay bl A AR A S BRRR HE L/t R AL S50 119 Bk HE A/t w2/
Year Actual carbon emissions from land use ~ Model predicted carbon emissions Error

2009 590 871 584 145 1.14
2010 584 084 573 367 1.83
2011 594 113 588 843 0.89
2012 614 925 631 081 —2.63
2013 634 752 667 369 —5.14
2014 647 833 671 769 —3.69
2015 656 275 634 990 3.24
2016 674 576 634 045 6.01
2017 577 410 579 107 —0.29
2018 547 208 535 604 2.12
2019 459 184 477 917 —4.08
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Fig. 6 Comparison of predicted total land use carbon
emissions and actual values in Quzhou County from
2009 to 2019
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Fig. 8 Land use carbon emission prediction results of B2 scenario in Quzhou County from 2020 to 2030
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Fig. 9 Land use carbon emission prediction results of B3 scenario in Quzhou County from 2020 to 2030
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