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Abstract: [ Objective] The ecological and environmental effects of land use transition and their development
trends were analyzed in order to provide a basis for promoting land use transition, low-carbon cycle development,
and realizing the goal of “double carbon”. [ Methods ] We used land use data for Zunyi City of Guizhou
Province in 2005, 2010, 2015, and 2020 and spatial analysis technology for this study. [ Results] @ Land
transformation from 2005 to 2020 was mainly manifested by the interconversion between carbon sink sites
and the transformation of carbon sink sites to carbon source sites. @ Net carbon emission increased from 5.99
X10° tons in 2005 to 9.87 X 10° tons in 2020, an increase of 9.27 X 10° tons (1 548.15%). However, the
incremental amount gradually decreased, and the rate of increase gradually decreased. @ The value of ecosystem
services in Zunyi City increased from 7.64X 10" yuan in 2005 to 7.73X 10" yuan in 2020, showing a fluctuating
upward trend, with a total increase of 9.14 X 10* yuan and a growth rate of 1.2%. @ The gray prediction

model showed that the net carbon emissions and ecosystem service value for Zunyi City will continue to
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increase in the future, with both showing a consistent upward trend. [ Conclusion] Zunyi City continues to

facing considerable pressure in terms of the ecological environment, and needs to increase efforts to enhance

the value of ecosystem services while striving to achieve the goal of carbon peaking.

Keywords: peak carbon dioxide emissions; land use transition; ecological and environmental effects; grey

prediction; Zunyi City, Guizhou Province
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Table 1 Carbon emission factors for
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Table 2 Main carbon emission sources and indicators of cultivated land
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Table 3 Carbon uptake, economic coefficients and moisture content of major crops
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Fig.2 Spatial distribution of land use change in Zunyi City from 2005 to 2020
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Table 5 Land use change in Zunyi City from 2005 to 2020
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Table 8 Carbon emissions, carbon absorption and net carbon emissions of Zunyi City from 2005 to 2020 10" t

o 3 WA W 1L Wl R
S R e L K B AN it ik

2005 453.46 23.55 477.01 125.11 0.44 0.01 291.58 417.14 59.87
2010 915.96 22.91 938.87 125.41 0.42 0.02 269.25 395.11 543.76
2015 1 253.45 31.00 1 284.46 125.36 0.42 0.02 299.46 425.26 859.20
2020 1 315.73 31.64 1 347.37 124.67 0.42 0.04 235.49 360.62 986.75
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Table 9 Value of ecosystem services in Zunyi City during 2005—2020
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Fig.3 Framework of the impact of land use transformation on ecological and environmental effects
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