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Abstract: [ Objective] The impacts of land use/cover changes on carbon storage and ecosystem vulnerability
in regional ecosystems were determined in order to provide a reference for regional green low-carbon and
sustainable development of ecosystems. [ Methods | The ecosystem carbon storage and its spatial distribution
pattern were quantitatively analyzed by using land use/cover data for the core economic zone of the Central

Guizhou urban agglomeration in 2000, 2010, and 2020 with the InVEST model and a land use transfer
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matrix. A potential impact index (PI) was used to assess the vulnerability of regional ecosystem services.
[Results] @ Land use/cover changes in the core economic zone of the Central Guizhou urban agglomeration
showed that cultivated land and forest land continued to decline from 2000 to 2020, and construction land
continued to increase. Land use/cover changes in the study area were mainly manifested as the transfer of
cultivated land, forest land, and grassland to other land use types, among which 3 339.35 and 3 669.15 km?
of land were transferred from 2000 to 2010 and 2010 to 2020, respectively. The conversion of forest land to
grassland was the main transfer type during the first period. and the conversion of arable land to construction
land was the main transfer type in the second period. @ Regional carbon storage decreased from 2000 to 2020
(from 4.42X107 to 4.33X 107 t), with a cumulative decrease of 9.40X10° t. The conversion of forest land to
grassland was the main reason for the reduction in carbon storage. The carbon storage density in each year
was higher in the west and east, and lower in the middle portion of the study area. There was no significant
change in the high density area during the past 20 years, while the low density area spreading from the
central area to the periphery. @ The core economic zone of the Central Guizhou urban agglomeration was the
main source of carbon from 2000 to 2020, with the land use degree index increasing by 2.83, and PI index
being — 0.04 and — 0. 31, respectively, showing negative potential impact and increasing vulnerability.
[ Conclusion ] Increasing forest land, controlling forest land conversion to other uses, and expanding
construction land are important means for promoting regional green, low-carbon, stable, and sustainable
development of ecosystems.

Keywords: InVEST model; land use/cover change ; carbon storage; vulnerability; Central Guizhou urban agglomeration
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Fig.1 Topography and location in core economic zone of
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Table 2 Current situation of land cover in core economic zone of Central Guizhou urban agglomeration

T B 2000 4F 2010 4 2020 4F 2000—2010 4 2010—2020 4

e R km®  BRSHI/% R km® BRAEWG/ Y% WAUkm® BRG] % BB km® R km?
H o 10 674.52 140.86 10 569.27 10.46 10 147.99 38.84 —105.25 —421.28
b 10 229.74 39.15 10 218.03 39.11 10 115.38 38.72 —11.71 —102.66
B 4 089.08 15.65 4154.95 15.90 4026.99 15.41 65.87 —127.96
VE R M 698.58 2.67 744.81 2.85 703.58 2.69 46.23 —41.23
K 5 175.63 0.67 157.88 0.60 240.51 0.92 17.75 82.64
H 260.15 1.00 282.76 1.08 893.25 3.42 22.61 610.49
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Fig.2 Distriction of land use types in core economic zone of Central Guizhou urban agglomeration from 2000 to 2020
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Table 3 Stochastic matrix of land cover in core economic zone of

Central Guizhou urban agglomeration from 2000 to 2010 km*
5 2010 4F 1 £
HE H R H O THE ARt K 8% R b
B 9 803.57 411.24 338.06 79.34 26.03 16.28
fgf R H 353.67 9 119.70 638.38 104.50 9.46 4.03
B EH 343.14 564.31 3 058.40 75.79 28.61 18.83
S MEAMIM 47.52 98.96 70.03 476.11 3.47 2.49
ko 11.33 21.99 44.23 7.72 89.90 0.46
15 10.04 1.83 5.85 1.35 0.41 240.67
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Table 4 Stochastic matrix of land cover in core economic zone of Central

Guizhou urban agglomeration from 2010 to 2020 km?
2020 4F R
W H % -~ - -
B M s B b THE AR M K 3, B H
B Ho 9 361.34 415.83 283.65 41.90 26.76 439.79
5[@ RO 397.23 9 078.76 554.45 90.89 27.41 69.29
B OFE M 325.53 524.86 3112.29 64.35 41.60 86.32
g THE A B 47.16 87.98 64.40 504.85 4.97 35.45
[aN]
K 3 2.22 5.56 9.03 1.05 139.46 0.56
AR 14.51 2.38 3.17 0.54 0.31 261.85
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HR G0 h 4.42X107,4.42 X 107,4.33 X107 t, TR Hl AE PR 7 T AR e i B I DR T M R R
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Fig.4 Spatial pattern of carbon storage in economic core area of Central Guizhou urban agglomeration
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Table 5 Transfer matrix of land use carbon storage in core economic zone of

Central Guizhou urban agglomeration from 2000 to 2010 10° t
2010 4R
W H - — ;
HE b O HE A B, 7K 8k I
Bk 0.00 0.62 —0.07 0.06 —0.03 —0.02
*E'é M —0.54 0.00 —1.09 —0.08 —0.03 —0.01
# WM 0.07 0.97 0.00 0.07 —0.03 —0.02
§ TH R At —0.04 0.07 —0.07 0.00 —0.01 —0.01
[aN]
Ik I 0.01 0.05 0.12 0.01 0.00 0.00
A i 0.01 0.00 0.00 0.00 0.00 0.00
& 5—6 1[459,2000—2010 4E B dr sk i BEAZ O 10° t, Hieb, 5 5E 6 i B 08 0 B £ 00 2 w0 M 5L O A

X A= M ) A Ak 5 | R B i i 38 i 2.06 X 10° ¢,2010—
2020 4F [l Bk fig B 9820 2.05 X 10° +, 4 &1 i 1.00 X

Hi B80T 9.70 X 107t 5 B A% = A 47.09 %, H
WREHEHL S AR, BN T 6,20 X 10° t, &5 BR il B
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7B g 1k D 1 21.81% . ML 20002010, 2010—
2020 AF - b F) FH B A T A% R T DL HG Al b
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Table 6 Transfer matrix of land use carbon storage in core economic zone of

Central Guizhou urban agglomeration from 2000 to 2010 10°t
5 2020 4
HF s L] T AR B, K 5k HE5E
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Table 7 Potential impact (PI) of land use on

carbon storage capacity
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