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Abstract

Land use change is an important factor affecting carbon storage in regional ecosystems. Using Kun-
ming as the study area, this study develops a coupled PLUS-InVEST model based on land use data
from 2010, 2015, and 2020, together with natural, socioeconomic, and transport-location driving
factors. Land use change from 2010 to 2020 was analyzed, and land use patterns in 2030 were sim-
ulated under four scenarios: natural development, ecological protection, urban expansion, and
cropland protection. Differences in carbon storage responses under different scenarios were then
evaluated. The results show that forest land and construction land increased from 2010 to 2020, while
grassland decreased. Land use change was mainly characterized by the conversion of grassland to
cropland, forestland, and construction land. The simulated 2020 land use map achieved an overall
accuracy of 91.34% and a Kappa coefficient of 0.8556, indicating that the PLUS model performed
well in simulating land use change. The multi-scenario simulation results for 2030 show that forest
land was the largest under the ecological protection scenario, while the expansion of construction
land was most pronounced under the urban expansion scenario. The InVEST results show that car-
bon storage in Kunming was 346.417 Mt Cin 2020. In 2030, carbon storage was highest under the
ecological protection scenario, reaching 348.307 Mt C, and lowest under the urban expansion scenario,
at 348.016 Mt C. These results indicate that different development scenarios affect carbon storage
by changing land use structure. Protecting ecological spaces such as forest land can increase regional
carbon storage, while controlling construction land expansion can help maintain the carbon sink ca-
pacity of land ecosystems.
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Figure 1. Location map of the study area
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Figure 2. PLUS-InVEST coupling model technology flowchart
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Figure 3. Characteristics of land use change in Kunming from 2010 to 2020
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Figure 4. Simulation results of multi-scenario land use in Kunming in 2030
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Figure 5. Spatial distribution of land use change in Kunming
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Figure 6. Changes in carbon storage statistics in Kunming under different scenarios
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