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Fig.1 Spatial distribution of land use in Baiyi Karst Basin from 1990 to 2020
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Fig.3 Spatial distribution of carbon storage in Baiyi Karst Basin from 1990 to 2020
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Spatial-temporal analysis and prediction of land use change and carbon storage

in Baiyi Karst Basin based on PLUS and InVEST Model

Chen Junxu''?, Liu Muxiao', Jin Yansong', Huang Junru', Zhu Ying', Lin Yanchen', Gu Yutong'

(1. School of Earth Sciences, Yunnan University, Kunming 650500, China;

2. International Joint Research Center for Karstology, Yunnan University, Kunming 650091, China)

Abstract: Investigating land use changes and carbon storage dynamics is a fundamental basis for achieving carbon neu-

trality. This study focuses on the Baiyi Karst Basin as the research area, analyzing the spatial and temporal changes in land use

from

1990 to 2020 based on land use data from 1990, 2000, 2010, and 2020. The PLUS model was used to predict the spatial

pattern of land use in 2030, and the InVEST model was applied to explore the spatial and temporal variations in carbon storage

and it
chang
to 36.

s distribution under different scenarios. The results show that from 1990 to 2020 the main characteristic of land use

e in the study area was the conversion of cropland to forestland, with the proportion of cropland decreasing from 46.50 %

17%, and forestland increasing from 37.31% to 57.70%. Carbon storage increased from 1.21 X 10° t to 1.56 X 10° t

during the same period. Under the natural development scenario, carbon storage in the study area is projected to grow by 4.

49% from 2020 to 2030. Under the ecological protection scenario, cropland continues to decrease while forestland increases,

leadin

g to a 5.77% growth in carbon storage. The increase in carbon storage in the Baiyi Karst Basin is primarily driven by the

continuous conversion of cropland to forestland.

Keywords: carbon storage; land use change; PLUS model; InVEST model; Baiyi Karst Basin
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Fig.1 Overview of the study area
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Tab. S1  Source of data on drivers of land use change
[ARAS 23 N | Open Spatial Demographic Data and Research(https://www.worldpop.org/)
Ay E A B S HEE R 58 o0 (https: //www.resde.en/)
nl ik FI] 2k [ 1) 1 OpenStreetMapChttps://www.openstreetmap.org/)
) P B B 1 B
B ETIE IR
B T I B
B I O Y B
ER:S7 %A ESR TR/ ER= OpenStreetMap(https: //www.openstreetmap.org/)
VA — b AE Bl 48 5 ] R 75 76 5 B B2 B4 b0 (hittp: //data. tpde.ac.cn/zh-hans/)
A2y 3L ] 5% 7L s DAL Rk 2 0 v oo
A H [T (http://data.tpdc.ac.cn/zh-hans/)
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Tab. S2 The formula of this study
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Tab. S3 Carbon density of land use type in Baiyi Karst Basin
b ) b L R FH Hb B it HEBE b K8,
Cabove 42.85 2.55 0 1.60 0 0
Chelow 8.57 11.35 0 0.32 0 0
C il 22.00 7.54 4.20 5.87 4.05 0
C dead 2.35 0.85 0 0 0 0
RS4 1990 —2020 FEHBREHHRM T R AEBER
Tab. S4 Land use transfer matrix of Baiyi Karst Basin from 1990 to 2020 km?
2020 4
- Hb ) I R Hi it b F 7K 5k HE A B
1990 4F Bk Hh 45.03 20.29 0.21 3.01 0.04 0.70 69.28
it 4.63 50.37 0.07 0.45 0.02 0 55.54
Ll 0.14 1.23 0.13 0.07 0 0 1.57
TR I 3.99 13.93 0.42 3.20 0.04 0.19 21.77
I 0.03 0.07 0 0 0.28 0.00 0.38
IR 0.02 0 0 0.02 0 0.27 0.31

Js¥ill 53.84 85.89 0.83 6.75 0.38 1.16 148.85




