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Abstract: [Objective] This study aims to investigate the relationship between regional land use changes and
ecosystem carbon storage, and to predict the spatiotemporal distribution of future carbon storage under different
scenarios, thereby providing scientific support for optimizing land use patterns, enhancing regional carbon storage,

and achieving the “dual carbon” strategic goals. [ Methods] The PLUS-InVEST model was used to analyze the
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spatiotemporal evolution characteristics of carbon storage in the Dongting Lake area from 2000 to 2020. Combined
with 16 driving factors, this study predicted land use and carbon storage change trends in the study area under
different scenarios for 2040. [ Results] (1) From 2000 to 2020, the main land use types in the Dongting Lake area
were cultivated land and forest land, together accounting for nearly 80% of the total area. Cultivated land, forest
land, grassland, and water bodies showed a decreasing trend, while construction land and unused land exhibited
an increasing trend. (2) From 2000 to 2020, the total carbon storage in the Dongting Lake area showed a
decreasing trend. The total carbon storage in 2000, 2005, 2010, 2015, and 2020 were 7.455X 10°t, 7.436 X 10° t,
7.414X10° t, 7.402X10° t, and 7.389X10° t, respectively, with forest land being the primary carbon source.
(3> The conversion of land use types directly affected carbon storage. From 2000 to 2020, the transfer of
cultivated land and forest land resulted in decreases in carbon storage of 6.3X10° t and 1.56 X 10" t, respectively.
The transfer of grassland and water bodies caused carbon storage to increase by 5.8 10° t and 5.8<X10° t,
respectively. The transfer of construction land and unused land caused carbon storage to increase by 2.7 X 10° t and
8.5X10° t, respectively. (4) It was predicted that by 2040, the carbon storage under the four scenarios of natural
development, cultivated land protection, economic development, and ecological protection would be 7.352 < 10" t,
7.363X10° t, 7.347X10° t, and 7.398X10° t, respectively. Among these, the total carbon storage under the
ecological protection scenario was predicted to increase compared to 2020, while the other three scenarios showed
a decreasing trend. [ Conclusion] The main reason for the decrease in carbon storage in the Dongting Lake area is
the conversion of high carbon storage land types such as forest land and cultivated land to low carbon storage land

types such as construction land. In the future, it is necessary to optimize territorial spatial planning to increase

regional carbon storage.
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Fig. 1 Spatial distribution changes of simulated and actual scenarios in 2020
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Fig.2 Temporal changes in land use (2000—2020)
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Fig.3 Spatial distribution changes of land use (2000—2020)
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