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Abstract: [Objective] The Silk Road Economic Belt facilitated rapid economic development in cities along its
route, resulting in significant changes in land use. Investigating the carbon stock variations caused by land
use in this region was crucial for optimizing land use patterns and achieving the carbon peaking and carbon
neutrality goals. [ Methods] The PLUS-InVEST model was employed to assess and predict the carbon stock
situation in five provinces and cities along China’s Maritime Silk Road between 1980 and 2030. The model
simulated the spatiotemporal characteristics of carbon stock changes under multiple scenarios of land use,
aiming to explore the impact of land use on carbon storage. [ Results ] The research findings indicate that over
a span of 50 years, there has been a significant reduction in arable land and a substantial increase in

construction land in the region. Forest land has managed to maintain a basic dynamic equilibrium during this
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period. However, there has been a considerable loss of carbon storage with an accelerating rate, primarily in
the southern Guangdong-Hong Kong-Macao Greater Bay Area, northern Shanghai, Hangzhou, and along the
coastal areas. [Conclusion] Through current status and multi— scenario analysis, it is projected that future
carbon storage reduction will be primarily influenced by the loss of arable land and the rapid expansion of
construction land. In scenarios focused on ecological preservation, there is some increase in carbon storage,
while scenarios that maintain the current level of construction land result in a substantial decrease in carbon
storage. It is evident that the region is currently experiencing accelerated economic development, with the
exacerbation of carbon storage loss attributed to the loss of arable land and the acceleration of urbanization.
The key factor in mitigating carbon storage loss lies in maintaining a dynamic balance in the total forest land
area. Considering the current economic development status and regional position, it is advisable to rigorously
safeguard the quantity of arable and forest land while intensively utilizing existing construction land.
Furthermore, enhancing the quality of ecological land, such as grasslands, is recommended to preserve the
regional ecological carbon storage level. This research provides valuable insights for achieving a harmonious
balance between economic and ecological development in the context of the Maritime Silk Road initiative.
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Table 2 Carbon density of land use types in provinces and cities

along the 21st Century Maritime Silk Road t/km?
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Table 3 Land use conversion cost matrix under multiple scenarios simulation of provinces and cities along the 21st century maritime

silk road in China
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Fig. 2 Spatial distribution of land use types in coastal areas between 1980 and 2050
R4 1980—2030 F 2 HEF LA BPEREET LA ABR
Table 4 Land use status of provinces and cities along the 21st Century Maritime Silk Road in China from 1980 to 2030

10° km?
G kb R L 7K 38 W R F b
1980 117.826 271.284 35.414 14.596 12.404 0.461
1990 116.097 271.335 35.808 14.697 13.982 0.442
2000 111.824 276.975 31.116 15.286 16.776 0.423
2010 104.520 275.356 30.117 15.824 26.337 0.358
2020 99.454 274.724 15.767 33.038 0.515
2030 94.980 273.745 16.769 37.522 0.403
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Fig. 3 Land use structure and changes in provinces and cities along the 21st Century Maritime Silk Road in China from 1980 to 2020
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Table 5 Transfer matrix of land area of provinces and cities along the Maritime Silk Road in China from 1980 to 2020
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Fig. 4 Land use transfer in the Maritime Silk Road region
from 1980 to 2030
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Fig. 5 Spatial distribution of total carbon storage in the 21st century Maritime Silk Road region from 1980 to 2030
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Fig. 6 Spatial distribution of carbon storage changes in the 21st century Maritime Silk Road region from 1980 to 2030
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Table 6 Changes in carbon storage along the 21st century Maritime Silk Road region in China between 1980 and 2030

10° t

AR — LI : ST A St
Bl P i K35 i Ho At FH b

1980 12.314 45.109 5.645 0.248 0.125 0 63.440
1990 12.133 45.118 5.707 0.249 0.141 0 63.349
2000 11.687 46.055 4.960 0.259 0.169 0 63.130
2010 10.923 45.786 4.800 0.268 0.265 0 62.043
2020 10.394 45.681 4.867 0.267 0.332 0.001 61.542
2030 9.926 45.518 4.879 0.284 0.377 0 60.986
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Fig. 7 Spatial distribution of carbon storage under multi scenario simulation
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Table 7 Land use quantity and carbon storage under different scenarios from 2020 to 2030
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