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Spatial-temporal Evolution and Prediction of Carbon Storage in Hainan Tropical
Rainforest National Park by Coupling PLUS-InVEST Models

Xiao Yifa

(Southwest Survey and Planning Institute of National

Forestry and Grassland Administration, Kunming , Yunnan 650216, China)

Abstract: [ Objective] The changes of land use and carbon storage under different scenarios were analyzed to
provide the scientific bases were provided for optimizing of land use pattern and formulating protection
policies in Hainan Tropical Rainforest National Park. [ Methods ] Based on the land use data of Hainan
Tropical Rainforest National Park in 2001, 2011 and 2021, and the PLUS and InVEST models, the changes
of land use and carbon storage in 2001—2021 and 2030 under different scenarios were analyzed and predicted,
respectively. [ Results | O From 2001 to 2021, the cultivated lands, grassland and water decreased
continually, while the forest land and construction land gradually expanded in Hainan Tropical Rainforest
National Park. And the forest land increased by 561.19 km?® in 20 years. The predicting results of land use
changes under natural development scenario and farmland protection scenario in 2030 were similar but were
much different with the results of ecological protection scenario. @ In 2001, 2011, and 2021, the carbon
storage of Hainan Tropical Rainforest National Park was 8.72 X 107 t, 9,22 X 10" t, and 9.13 X 107 t,
respectively. In 2030, the carbon storage of Hainan Tropical Rainforest National Park would be 9.04 X107 t
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under natural development scenario, 9.12 X 107 t under farmland protection scenario, 9.13 X 107 t under

ecological protection scenario. These results indicating that the ecological protection measures could improve

the ability of carbon storage in Hainan Tropical Rainforest National Park. [ Conclusion] The change of carbon

storage was highly consistent with the change of land use, and land use change could affect the pattern of

carbon storage in Hainan Tropical Rainforest National Park.

Keywords: national park; land use; carbon storage; model; tropical rainforest
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Table 2 Land use types transfer matrix under different development scenarios
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Fig.1 Change in land use types in Hainan Tropital Rainforest National Park from 2001 to 2021
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Table 4 Land use types transfer matrix in Hainan Tropital Rainforest National Park from 2001 to 2021 km*
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Table 5 Areas and change rates of land use types under different scenarios in Hainan Tropital Rainforest National Park
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Table 6 Carbon storage of different land use types in Hainan Tropital Rainforest National Park during 2001—2021
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K 8 — — — — — —
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Fig.2 Spatial distribution characteristics of carbon storage in Hainan Tropital Rainforest National Park from 2001 to 2021
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Fig.3 Spatial distribution of carbon storage under different scenarios in Hainan Tropital Rainforest National Park in 2030
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