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Abstract: The ecosystem in karst areas is fragile, sensitive to climate change, and has huge carbon sink potential. Its ecologi-
cal management changes the land use pattern, causing significant changes in ecosystem carbon storage, and has a profound
impact on the carbon cycle of terrestrial ecosystems and regional ecological security. Using the Wenshan Zhuang and
Miao Autonomous Prefecture, a representative karst region in the southeastern Yunnan Province, as a case study, the study
used the InVEST model and the hybrid cellular automaton (MCCA) model to predict the distribution of carbon stocks in 2035
under three scenarios: natural development, cultivated land protection, and ecological protection. The global Moran’s I index

and sensitivity index were used to study the spatiotemporal evolution of carbon stocks and the impact of land use changes
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on carbon stocks respectively. The results show the land use in Wenshan Prefecture is mainly cultivated land, forest land and

grassland, accounting for more than 90% of the total area of the study area. Land conversion is concentrated between

forest land, grassland, cultivated land and construction land. The study area boasts a substantial carbon storage, yet as

land use patterns shifted, its carbon sequestration capacity and potential underwent a decline. Over the span of 2000 to 2020,

the carbon storage reduced by 0.66 Tg. Moran’s [ index all passed 90% confidence level, indicating that carbon storage shows

a spatial agglomeration effect in space. In 2035, forestland change is the main cause of carbon storage changes. The carbon

storage under the three scenarios of natural development, ecological protection and cultivated land protection was 192.40 Tg,

192.00 Tg and 193.13 Tg respectively. Under the three scenarios, carbon storage changed by 0.11 Tg, —0.29 Tg and

0.84 Tg, respectively. According to the sensitivity index, it was found that carbon stocks are sensitive to land use changes. By

comparison, it can be seen that under the scenario of ecological protection, the regional carbon sequestration capacity is stron-

ger. It is suggested that the study area should scientifically increase the forest area, optimize the spatial pattern of existing land

use, and control construction land to enhance carbon storage.

Key words: land use change; carbon storage; MCCA model; scenario simulation; southeast Yunnan karst region
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Fig.1 Geographic location of the study area
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Table 1 Carbon density of various land use types in Wenshan Prefecture (kg/m?)
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Table 3 Dynamic degree of land use change in Wenshan Prefecture from 2000 to 2020 (km?)
2R b b, 7K, AT AF
200041 6 638.90 18 182.59 6279.41 86.85 37.23 166.51
20204F 6571.96 18 058.75 6 334.86 149.94 206.65 69.33
AL TR —66.94 -123.84 63.09 169.42 -97.18
A% -1.01 —0.68 72.64 455.06 -58.36
A% —0.050 5 —0.035 4 0.044. 5 3.602 3 22.753 9 -2.9180
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Table 4 Land use type transfer matrix of Wenshan Prefecture from 2000 to 2020 (km?)
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Table 5 Global Moran’s I index of carbon stock

Ay Moran’s I#5%1 Z{H PiH

2000 0.194. 4 2.761 0.028 2
2010 0.1729 2.548 0.0193
2020 0.192 8 2.448 0.009 3
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Fig.4 Land use spatial structure map under multiple scenarios
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Table 6 Land use changes from 2020 to 2035 (km®)
G AL
A Y 2035 4F ,
2020 4 1 2 53 S1 S2 S3
Bhih 6571.96 6 475.99 6 644.32 6402.99 -95.97 72.36 -168.97
b i) 18 058.75 18 110.09 18 002.86 18 311.24 51.34 -55.89 252.49
R 6 334.80 6 280.55 6316.00 6195.20 -54.31 -18.86 -139.66
IKIK 149.94 151.96 151.37 196.74 2.02 1.43 46.8
AV 206.65 303.67 207.59 216.06 97.02 0.94 9.41
R b 69.33 69.23 69.35 69.25 -0.10 0.02 -0.08
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Table 7 Carbon storage changes in different land types in Wenshan
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Fig.5 Spatial distribution map of carbon storage under multiple scenarios
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Table 8 Carbon storage under different land use types in Wenshan Prefecture from 2000 to 2035 (Tg)
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Table 9 Land use transfer and carbon storage profit and loss matrix in Wenshan Prefecture from 2000 to 2020
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Table 10 SI changes under different scenarios from 2020 to 2035
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Fig.6 Sensitivity index of carbon stocks to land use changes from 2000 to 2035
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