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Abstract:[ Objective ] The aim of this study is to explore the temporal and spatial evolution of ecosystem
carbon storage and its driving factors in rocky desertification area of Yunnan, Guangxi and Guizhou, which is
a special ecologically fragile area, so as to provide theoretical reference for scientifically evaluating the ecolog-
ical management effect, optimizing land use pattern, improving ecosystem carbon storage and enhancing
ecosystem carbon sink capacity.[ Methods] Land use transfer matrix, InVEST model and geographical detec-
tor were used to analyze the characteristics of land use change, the temporal and spatial evolution of ecosys-

tem carbon storage and the driving factors of spatial differentiation in rocky desertification areas of Yunnan,
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Guangxi and Guizhou from 1990 to 2018. [ Results] Yunnan-Guizhou-Guangxi Rocky Desertification Area
was booming with urban construction and effective rocky desertification control. Land area for construction
and water area increased by 116.38% and 76.40% , respectively during the study period, while the unused
land, mainly rocky bare rocky land, decreased by 47.45% and was primarily converted into grassland and
woodland. A fluctuating decreasing trend of carbon storage in the ecosystem of Yunnan-Guizhou-Guangxi
Rocky Desertification Area was observed, which decreased to 3.061 billion tons in 2018, decreased by 0.52%
compared with that in 1990. The encroachment of arable land and forest land by the expansion of construction
land was the chief reason for the decrease of carbon stock. The spatial distribution of carbon stocks in the
Yunnan-Guizhou-Guangxi Rocky Desertification Area ecosystem varied significantly, maintained the spatial
differentiation characteristics of being higher level in the southwest, followed by the south and lower level in
the north, corresponding to the Yunnan Area, Guangxi Area and Guizhou Area in overall order. Differences
in the spatial distribution of carbon stocks in ecosystems in the Yunnan-Guizhou-Guangxi Rocky Desertifica-
tion Area were influenced by both physical and socio-economic factors, but human activities contributed most
significantly. Distance to county centerwas always the single factor with the greatest influence, and all inter-
active factors with significant influence included distance to county center. [ Conclusion] The carbon storage
in the rocky desertification area of Yunnan, Guangxi and Guizhou was fluctuating and decreasing, and it was
affected by multiple factors of physical geography and social economy, its spatial distribution was character-
ized as higher level in the southwest, followed by the south, and lower level in the north.

Keywords: Yunnan-Guizhou-Guangxi Rocky Desertification Area; ecosystem carbon storage; temporal and

spatial evolution; driving factors
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Fig. 1 The geographical location of the Yunnan Guangxi

Guizhou Rocky Desertification Area
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Table 1 The carbon density in various regions of the Yunnan Guangxi Guizhou rocky desertification area t/hm?*
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Table 2 The driving factors of spatial differentiation of carbon storage of ecosystem in

Yunnan Guangxi Guizhou Rocky Desertification Area
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Table 3 The land use transfer matrix in the rocky desertification area of Yunnan Guangxi Guizhou from 1990 to 2018
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Table 4 The carbon storage of ecosystem in rocky desertification area of Yunnan, Guangxi and Guizhou from 1990 to 2018
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Fig. 2 Temporal and spatial distribution of carbon storage in the rocky desertification area of

Yunnan, Guangxi and Guizhou from 1990 to 2018
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