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Tab. 2 Carbon emission factors of various energy sources
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Fig. 1 Causal Relationship Diagram of Land Use and Carbon Emissions in the Study Area
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Tab. 3 Equations for selected factors
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Fig. 3 Stock-flow diagram of land use carbon emissions in the study area
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Tab. 4 Carbon emissions by land-use type in the study area (unit:10* t)
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Tab. 5 Carbon Footprint Pressure Index and Carbon Emission Risk Index of the Nine Provinces within the
Yellow River Basin
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L7 7.03 10.25 18.86 22.96 0.04 0.04 0.05 0.05
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Tab. 6 Degree of association between land-use types and net carbon emissions (0—1 scale)
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Fig. 3 Trends in the relationship between land-use types and net carbon emissions
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Tab. 7  Simulation relative error
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2013 41 004 32360 1 -0.008 7 154 835 156 200 1365 0.8813
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Fig. 4 Projection of Cumulative Land Use Carbon
Emissions in the Study Area
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Fig. 5 Simulated Net Carbon Emissions of the Economic Subsystem (Actual values pre-2020; Projected
values post-2020)

w9 FFTRGBEEIRENLU(10%)

Tab. 9 Economic Subsystem Scenario Simulation (10 t)

Fy RS R PUIRIESE K JE 2o E R R
2010 0 0 0
2011 695.8 695.8 695.8
2012 1422 1435 1448
2013 2163 2198 2233
2014 2920 2986 3054
2015 3672 3775 3 886
2016 4443 4591 4752
2017 5231 5434 5660
2018 6 045 6323 6 638
2019 6 885 7257 7690
2020 7743 8225 8797
2021 8 606 9203 9923
2022 9487 10 220 11110
2023 10 390 11260 12 360
2024 11310 12 350 13 680
2025 12 250 13 490 15 080
2026 13210 14 660 16 570
2027 14 190 15 890 18 150
2028 15200 17170 19 830
2029 16 230 18510 21630
2030 17 300 19910 23560
2031 18 390 21380 25620
2032 19510 22920 27 840

2033 20 660 24 540 30230
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Carbon Emissions Accounting and Prediction of Land Use in the Yellow River

Basin Based on a System Dynamics

MENG Qingxiang'; ZHENG Yanna'; Wang Xuewen?; Lin Liwei®; WU Tian*; CAI Enxiang'; LI
Yingchao!

(1.Henan Agricultural University,Zhengzhou 450046, China; 2.Land Reserve and Consolidation Center of Sanmenxia
City, Sanmenxia, 472000 China; 3. Real Estate Registration Service Center of Luyi County, Zhoukou, 477200
China;4.Government of Halakqi Township, Kizilsu Kirghiz Autonomous Prefecture 843504, China.)

Abstract: As a crucial region for China's economic development and environmental conservation, the provinces and
regions along the Yellow River Basin face significant pressure to reduce carbon emissions. Investigating carbon emissions
in the basin holds great significance for ecological protection and high-quality development. Utilizing panel data from nine
provinces and regions within the Yellow River Basin from 1990 to 2020, this study calculates land use carbon emissions
and carbon footprint indices. Based on land use, population, energy, and economic data, a system dynamics prediction
model is constructed to explore and forecast trends in land use carbon emissions. The results indicate: (1) From 1990 to
2020, the net carbon emissions in the Yellow River Basin showed a continuous upward trend. Meanwhile, both the carbon
footprint pressure index and the carbon emission risk index increased simultaneously. Construction land was the main
carbon source, while cropland and forest land served as the main carbon sinks. (2) Grey relational analysis revealed that the
influence of various land types on net carbon emissions in the basin, ranked in descending order, was: construction land >
water bodies > forest land > cultivated land > unused land > grassland. (3) Scenario simulations using the system dynamics
model to predict future land use carbon emissions demonstrated that by 2035, under the ecological priority development
scenario, net carbon emissions in the study area would reach 230.7 million tons; under the status quo continuation scenario,
emissions would be 280.4 million tons; and under the high-speed economic development scenario, emissions would rise to
356.1 million tons.

Keywords: Yellow River Basin; Land use carbon emissions; Grey correlation; System Dynamics
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