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Spatiotemporal variation and prediction of carbon storage in Leshan City of
Shichuan Province based on PLUS-InVEST model

Yang Ruli, Luo Huailiang, Sang Zirong
(Faculty of Geography and Resources Science, Sichuan Normal University, Chengdu, Sichuan 610101, China)

Abstract: [ Objective] The evolution of land use and its impact on carbon storage were investigated, in order to
provide a scientific basis for maintaining regional carbon balance and improving regional carbon storage.
[Methods] The PLUS-InVEST model was employed to analyze the spatiotemporal characteristics of carbon
storage in Leshan City from 2000 to 2020. The carbon storage under the natural development scenario and the
ecological protection scenario in 2030 was predicted. Finally, the center-of-gravity shift model was used to explore
the spatial variation of the center of gravity of carbon storage. [ Results] @ From 2000 to 2020, carbon storage in
the city showed an increasing trend, with a total increase of 2.33X10° t. The contributions of different land use
types to carbon storage were ranked as follows: forest land > construction land > water bodies > grassland >
unused land > cultivated land. @ In 2030, carbon storage under both scenarios was projected to show an
increasing trend. Specifically, it was expected to increase by 2.43X10° t under the natural development scenario
and by 2.58X10° t under the ecological protection scenario. @ Over the past 20 years, the center of gravity of

carbon storage in the city shifted westward by 3 121.86 m, with the movement occurring within the Shawan
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District. Under the natural development and ecological protection scenarios, the center of gravity of carbon storage

moved within the Shawan District, shifting 1 236.62 m to the southeastward and 4 226.55 m to the northeastward,

respectively. [ Conclusion] Land use change and carbon storage change are consistent, and land types with strong

carbon sequestration capacity have a significant impact on carbon storage. Regional ecological environmental

protection can be achieved by controlling the transfer of these land types.

Keywords: carbon storage; land use change; PLUS-InVEST model; center-of-gravity shift; Leshan City
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Fig.2 Spatial distribution and changes of carbon storage in Leshan City from 2000 to 2020
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Table 3 Changes in carbon storage caused by land use change in Leshan City from 2000 to 2020

Hh 2 T 4 WAR/km®  BRfEE /107t A3F/10° 1| M WA/km® M4k /10°t &1F/10°t
Bl — A it 873.71 118.58 K —H b 13.624 2 0.07
HEHL— 25 3 3.34 0.02 K I — bk 2.115 0.30
HE i — K 32k 25.57 —0.12 117.71 | sK3R— 7 i 0.060 3 0.00 0.33
Bt — AR ) 0.00 0.00 IR — AT — —
P —# % 103.06 —0.76 TR — i 12.897 —0.03
M — B b 690.71 —93.74 K FH b —H 4 0.002 7 0.00
M — 9.56 —1.25 K ) FH b — R - -
Mt —7K 5k 0.98 —0.14 —95.31 | R H HL— b — — —0.01
R — = F1 FH — — ) FH H— 7K 35 0.036 0.00
PR b — 1 1.13 —0.16 ) Hb— 3 15 b 0.0135 0.00
B —#F it 2.68 —0.01 AU — B 1.788 3 0.01
BT — AR 3.62 0.47 AU H— AR b 0.002 7 0.00
i — 7K 5k 0.16 0.00 0.47 AW — — — 0.06
FEh— AR ) 0.01 0.00 AU Hh— Kk 5k 19.341 0.05
i — 1% FH 0.36 0.00 1 FH i — A R FH — —

b 20304 4 & & ¥

a 20305 a AR &

0 15 30km
—

I8t O Akt 0] oty DO K3k [0 SRR A o I %2 % Hb
3 RUT2030 F2FBESE T LMFAZBESAIBER
Fig.3 Spatial distribution of land use under two

scenarios in Leshan City in 2030
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