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Impacts of multi-scenario land use changes on carbon storage and

habitat quality in Sanjiangyuan region

Zheng Shiyan', Liu Xiaoming®, Lei Haochuan', Ma Jing’
(1.School of Geological Engineering, Qinghai University, Xining, Qinghai 810000,
China; 2.School of Engineer, Qinghai Institute of Technology, Xining, Qinghai 810000, China)d
Abstract: [ Objective ] The evolutionary trends of carbon storage and habitat quality under the background of land
use change in the Sanjiangyuan region were investigated, and an ecological assessment was conducted based on
their comprehensive importance levels, in order to provide a scientific basis for optimizing land use structure and
enhancing ecosystem functions in this region. [Methods] The PLLUS model was used to predict the land use
patterns under multiple scenarios in 2030, and the InVEST model was used to evaluate the spatiotemporal
variations of carbon storage and habitat quality from 2000 to 2020 and in 2030. [Results] D Carbon storage in
2000, 2010, and 2020 was 2.41}10° t, 2.47X 10" t, and 2.47X 10’ t, respectively. The mean habitat quality
indices were 0.625 1, 0.660 6, and 0.662 2, respectively. @ The influence of different land use types on carbon
storage followed the order: forest land > cultivated land > grassland > unused land > construction land >
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water area. Their influence on habitat quality followed the order: water area > forest land > grassland >
cultivated land > unused land==construction land. In terms of comprehensive importance level, forest land was
classified as extremely high, grassland as high, water area and cultivated land as medium, and unused land and
construction land as low. @ The multi-scenario prediction results for 2030 showed that the wildlife protection
scenario outperformed the grassland protection scenario, and the grassland protection scenario outperformed the
natural development scenario. [ Conclusion] It is recommended to give priority to the implementation of wildlife
protection strategies, strictly control human disturbance such as overgrazing, curb the trend of grassland
degradation, strengthen the ecological restoration of forest land and water area, and coordinate ecological
protection with economic development to promote the stability and enhancement of the regional ecosystem.
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Table 1 Data sources for simulating future land use
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Table 2 Neighborhood weights of land use types under different development scenarios in study area in 2030
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Fig.1 Precipitation distribution in Sanjiangyuan region
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Table 5 Weights and maximum influence
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Table 7 Classification criteria for importance of carbon storage and habitat quality
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Table 8 Classification criteria for comprehensive impor-
tance of carbon storage and habitat quality
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Fig.3 Distribution of carbon storage changes in Sanjiangyuan region from 2000 to 2020
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Fig.4 Changes in area and carbon storage of different land

types in Sanjiangyuan region from 2000 to 2020
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Sanjiangyuan region from 2000 to 2020
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Fig.10 Distribution of comprehensive importance levels in Sanjiangyuan region from 2000 to 2020
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Changes in area of comprehensive importance
levels in Sanjiangyuan region from 2000 to 2020
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Table 9 Changes in area of different land types in Sanjiangyuan region in 2020 and under different scenarios in 2030

5 H 2% b 2 TH B/ km”
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2030 4E P A= BRI IE 56 (Q,) 2 553.99 16 599.51 276 498.78 23077.89 381.52 69 541.29
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Fig.12 Distribution of comprehensive importance levels under multiple scenarios in Sanjiangyuan region in 2030
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Table 10 Area proportions of different importance levels in Sanjiangyuan
region in 2020 and under different scenarios in 2030
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