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Abstract: [ Objective] The spatiotemporal evolution characteristics of ecosystem carbon storage and habitat
quality and the main driving factors of spatial differentiation in Hebei Province were explored to provide a

more reliable reference basis for improving regional carbon sequestration capacity and ecological environment
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governance. | Methods ] Based on the land-use transfer matrix, the status of land-use change in Hebei
Province from 2000 to 2020 was analyzed. The PLUS-InVEST-Geodector model was used to estimate the
carbon storage and habitat quality of the ecosystem in Hebei Province from 2000 to 2030, and the spatio-
temporal changes and driving factors were also analyzed. The change pattern of its spatial and temporal
changes and driving factors were analyzed. [ Results] D The carbon stock in Hebei province decreased by
13.45 Tg (calculated by carbon) from 2000 to 2020, and the areas with decreasing carbon stock were mostly
concentrated in the Bashang Plateau area, the North China Plain, and the southeastern hilly areas. @ In
2030, the carbon stock under the natural development scenario will decrease by 6.37 Tg compared with that
in 2020. The carbon stock under the economic development scenario will decrease by 21.73 Tg, and that
under the sustainable development scenario will increase by 3.65 Tg. @ The habitat quality index showed a
gradual downward trend over time from 2000 to 2020. The main land categories of lowest and lower grade
habitat quality were construction land and cropland, while that of higher and highest grade habitat quality
were grassland and forest land. @ The habitat quality index of Hebei Province in 2030 varies under different
scenarios, with sustainable development (0. 463 9) > natural development (0. 454 2) > economic
development (0.450 0). ® The strongest explanatory factors for the spatial variations in carbon stock and
habitat quality were slope and elevation. [ Conclusion] Carbon stock and habitat quality were affected by both

natural geographic factors and socioeconomic factors. The land use pattern under the sustainable development

scenario can help to improve the carbon stock and habitat quality of the ecosystem in Hebei Province.

Keywords: land use; PLUS-InVEST-Geodector model; carbon stocks; habitat quality
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Fig.1 Adminstrative division and topographic map of Hebei Province
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Table 5 Land use transfer matrix under different scenarios in Hebei Province from 2020 to 2030
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Hebei Province from 2000 to 2020
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Fig.3 Spatial distribution of land use types in Hebei Province from 2000 to 2030
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Table 6 Carbon stocks in different land use types in Hebei Province from 2000 to 2030
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Table 7 Results of single-factor detection of carbon stocks in Hebei Province in different years
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Fig.6 Results of carbon stock interactions in Hebei Province in different years
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Table 8 Area percentage of habitat quality class in Hebei Province from 2000 to 2020

A 8 TR 2000 4F 2010 4 2020 4
R T 1/ em? A/ % 187 B/ em? g/ % i F/km” Le g/ %
1K 16 919.34 9.01 20 426.71 10.88 24 820.32 13.22
AR 59 506.36 31.71 59 605.08 31.76 61 220.7 32.62
o 45 45 853.96 24.43 41 814.54 22.28 40 703.45 21.69
nr=a 40 968.88 21.83 43 159.2 23.00 45 281.1 24.13
=n 24 434.64 13.02 22 677.65 12.08 15 657.61 8.34

x9 FRBFEETHLEEERESZHERALL

Table 9 Area percentage of habitat quality classes under different scenarios in Hebei Province

A B H R K YRR GRS 3.3
S i #/ km? g/ % i B/ km? e/ % A B/ kem? He g/ %
1% 28 996.04 15.45 30 676.63 16.34 27 701.25 14.76
AR 61 792.11 32.92 61 422.97 32.73 60 717.81 32.35
r 45 37 608.38 20.04 36 514.4 19.46 38 950.76 20.75
L= 44 945.39 23.95 14 977.32 23.96 41 548.78 22.14
=] 14 341.26 7.64 14 091.86 7.51 18 764.58 10.00

a 20004

b 201045 v c 20204

d 20305F A R K W%

B 7 2000—2030 FALEEERENZTESTH
Fig.7 Spatial distribution of habitat quality in Hebei Province from 2000 to 2030
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Table 10 Results of single-factor detection of habitat quality in Hebei Province in different years
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Fig.8 Detection results of habitat quality interaction in Hebei Province in different years
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