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Abstract: Based on land use data from 1980, 1990, 2000, 2010, and 2020, the PLUS model was used to simulate land use changes in
the Zoige Plateau by 2030 under three scenarios: natural development, ecological restoration, and economic development. The
InVEST model was further employed to estimate the ecosystem carbon storage from 1980 to 2030. Finally, the Geographic Detector
model was used to analyze the driving factors of spatial differentiation of carbon storage. The results showed that: (1) The major land
use types in the Zoige Plateau were grassland, woodland, and wetland. From 1980 to 2020, the area of grassland in the region
decreased, while the area of wetland and woodland increased. (2) The carbon storage of the Zoige Plateau ecosystem ranged from
1.240 billion tons to 1.291 billion tons from 1980 to 2020. Grassland and wetland were the main carbon storage ecosystem types in
the Zoige Plateau. The areas with increased carbon storage over the last 40 years were mainly concentrated in the wetland areas of
Zoige County, Maqu County, and Hongyuan County. (3) Carbon storage in 2030increased by 4.1443 million tons compared to 2020
under the ecological restoration scenario, decreased by 4.4567 million tons under natural development scenario, and decreased by
11.5958 million tons under economic development scenario. (4) The spatial differentiation of carbon storage in the Zoige Plateau
ecosystem was primarily influenced by natural factors, of which elevation, annual mean temperature, soil type, and slope were all
important drivers. Interaction detection indicates that the interaction between soil type and slope had the greatest impact.

Key words: Zoige Plateau; carbon storage; PLUS model; InVEST model; driving factors
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Table 2 Carbon density of different land use types in the
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Table 3 Land use transfer matrix under different scenarios
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Land use types of the Zoige Plateau from 1980 to 2020
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Table 4 Area and proportion of different land use types in the Zoige Plateau from 1980 to 2020
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Fig.3 Chord plot of land use transfer matrix in the Zoige Plateau during different periods from 1980 to 2020

#z5 1980~2030 FERESRESRFKEE
Table 5 Ecosystem carbon storage of the Zoige Plateau from 1980 to 2030
LA SR 1980 4 1990 4 2000 4F 2010 4E 2020 4F 2030 %%
Q1 Q2 Q3
B WAt (1L 1) 0.0307 0.0307 0.0326 0.0424 0.0405 0.0390 0.0392 0.0386
17 (%) 0.25 0.25 0.26 0.33 0.31 0.30 0.30 0.30
pzs:ih WAt (1L 1) 1.4612 1.4641 1.4608 1.5806 1.5814 1.5823 1.5830 1.5469
17 (%) 11.77 11.79 11.78 12.24 12.30 12.35 12.27 12.14
B WAt (1L 1) 6.7791 6.7785 6.7797 6.4699 6.4794 6.4883 6.4716 6.5387
17 (%) 54.59 54.60 54.68 50.12 50.39 50.64 50.17 51.32
it it (1L 1) 4.0817 4.0765 4.0607 4.7440 4.6845 4.6318 47342 4.5467
17 (%) 32.87 32.84 32.75 36.75 36.43 36.15 36.70 35.68
AW it (14 1) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
17 (%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AFH 1 Brfit (1) 0.0650 0.0647 0.0652 0.0723 0.0721 0.0720 0.0714 0.0711
i (%) 0.52 0.52 0.53 0.56 0.56 0.56 0.55 0.56
it Brhifi (1 1) 12.4176 12.4145 123992 12.9091 12.8580 12.8134 12.8994 12.7420

Xt 1980 AN 2020 4F AN M B> A AT MG R S R i il AR AL 2 BN ANAR
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Fig.4 Spatial distribution and changes of carbon storage in the Zoige Plateau from 1980 to 2020
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Fig.5 Spatial distribution and changes of carbon storage in the Zoige Plateau under different scenarios in 2030
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2.3 BUREEIEAR RSB IR Z 00 Table 6 Single factor detection results of driving factors for
231 AETHM L2020 ﬁiﬂﬂﬁﬁ?ﬁﬁiﬁ]\,ﬂ%%;ﬂ carbon storage in the Zoige Plateau
U A RO RO PSR YA 11 A £ - o L
. o - I AT . .
ﬁ%Xﬁ%%ﬁm %Jﬁi?&%%ﬁiﬁ%iﬁ‘]%ﬂ ﬁ, X, SRR 0.1658 0.0000
AFERAE AR FE e Y ). PR X AR 0.1485 0.0000
o Xa e 0.1400 0.0000
M= SZ A SZ A 3 > i A 7] y B
/Ell\ ’/EE:F:[://J I:Sééﬂ{\ f'z:l:ig%g‘ﬁji\ iiﬁjﬁﬁ:&*ﬁ%ﬂi Xs SRR 0.0923 0.0000
7 5 JE(INDVI), DL SR AR AL 28 5F &R F) GDPL A Xs PR 0.0678 0.0000
125 3 RMCHCHRBE. P DR TR R R G 6), B o A oo oo
9 B A
) (X3)7E 5%7/KF-(P=0.028) w2 Ah, R PR 7~ 13 ik X TR 0.0157 0.0000
T 1%K1-FR A2 25 PR G, FLAN [ 50K 3y PR 3200 Bl i e X NDVI 0.0121 0.0000
X3 e 5 0.0016 0.0284
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Table 7 Ecological detection results of driving factors for carbon storage in the Zoige Plateau
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X

Xa Y

X Y Y

X4 N Y Y

Xs Y Y Y Y
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Xo Y Y N Y Y Y Y N

Xio Y Y Y Y N Y Y Y Y

Xu Y Y N Y Y Y Y N N Y
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