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Temporal and Spatial Evolution of Carbon Storage in Guiyang City Based on
PLUSInVEST Model and Multi-scenario Simulation and Prediction

Li Huyue, Dai Quanhou, Hu Zeyin, Gui Yuxiang
(College of Forestry s Guizhou University s Guiyang s Guizhou 550025, China)

Abstract: [ Objective] The spatial and temporal evolution characteristics of carbon stocks in Guiyang City,
Guizhou Province, in during historical and future time periods were analyzed in order to provide a scientific
basis for the promotion of regional sustainable development. [ Methods ] ArcGIS was used to assess the
spatial and temporal evolution characteristics of land use changes and carbon stocks in Guiyang City from
2000 to 2020. These results were coupled with the PLUSInVEST model to predict the spatial pattern of land
use and its carbon stock change under different development scenarios in 2030. [ Results] @O From 2000 to
2020, land use changes in Guiyang City came from the conversion of arable land and grassland into water
areas and construction land. The area of arable land decreased by 190 km?. The area of grassland decreased by
188 km?®. The water area increased by 43 km®. The area of construction land increased sharply by 367 km?®.
@ The total carbon stock of Guiyang City from 2000 to 2020 was characterized by the spatial evolution of
carbon stock in different development scenarios. The total carbon stock of Guiyang City during 2000—2020
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initially increased and then decreased, with a total decrease of 2.197 X 10° t. The spatial distribution pattern
was characterized as high in the north and low in the south, and the northern region was the main carbon
sink functional area of Guiyang City. The expansion of the construction land area was the main factor
decreasing carbon stocks in the study area. @ Under the natural, arable land protection, and ecological
protection scenarios for 2030, the area of construction land expanded by 279, 193, and 175 km?,
respectively, with increases of 51.48%, 35.61%, and 32.29%. @ The total carbon stocks under the natural,
arable land protection, and ecological protection scenarios for 2030 were 1.400X10%, 1.398 X10%, and 1.410
X 10% t, respectively, and these values had decreased from the values in 2020. The carbon stocks always
showed a spatial distribution pattern of high in the north and low in the south. The ecological protection
scenario was more conducive to slowing down the declining trend of carbon stocks in the study area.
[ Conclusion] In the future, Guiyang City should continue to strengthen the policy of returning farmland to
forest land in order to restore the carbon stock level in terms of the ecological environment. In terms of urban

development, a more reasonable and comprehensive development strategy should be formulated to take into

account ecological protection while developing the economy.
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Table 1 Land use drivers and data sources
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TR b bR H Rk T ETTA PR
3l HIE Cowe  HIE Craow  BHE Cot BREE Cac

BE M 4.6 0.59 108.4 1
M H 20.36 67.5 170 7.8
O 0.82 0.87 89.02 0
K I, 0 0 0 0
G 0 0 71 0
R Hb 0.74 0.13 69.92 0
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Table 3 Change of land use area in Guiyang City from 2000 to 2020 km?*
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R A H H 6 0.07 6 0.07 4 0.05
Bt 8 045 100 8 045 100 8 045 100

B2 2000—2020 FEAT LA B EESH
Fig.2 Spatial distribution of land use in Guiyang City from 2000 to 2020
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Table 4 Change of carbon storage in Guiyang City from 2000 to 2020 10°t
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WE 3 fras, A58 X 2000—2020 45k fif & Ik 5
S [ 43R 25 S0 AN B i, 1 5 B b o e IS 9 43 AR
& 5y B A s L IX (> 170 t/hm®) 3 %40 A 76 15 Y
X FRHE BB R L R B R (B O, &1E
DX PR T Al R O I, - b R 28 78 DB b R R

[ 5 BE AR B8 5 IR ME X (<170 t/hm®) 5
A AE AL DX B B X 00 L i) X L R s o 45 T XL AR fE
DX PAY 3R T A A i TS L 52 N 26T Bl 5 i 1 A [ ik e
JIARXS B WE T, 2R 3 WAL 0 DX O Bt PH T Y 2
I IIREIX
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Fig.3 Spatial distribution of carbon storage in Guiyang City from 2000 to 2020
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Fig.4 Average carbon storage per unit area of each
county in Guiyang City during 2000—2020
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Table 5 Accuracy verification of PLUS model
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Fig.5 Simulated and real 2020 land use distribution map
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Table 6 Land use area change under different scenario models km’
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Fig.6 Spatial distribution of land use in Guiyang City under different development scenarios in 2030
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Table 7 Carbon storage of land use in different scenarios in Guiyang City 10°t
(5 Y 5N B b b L) K R R F I H JENa
EESp 223.79 995.43 122.00 0 58.29 0.21 1 400
2023 4 PR AR AP 239.72 985.86 120.46 0 52.18 0.21 1398
A Al 226.66 1 006.32 125.45 0 50.91 0.21 1410
2020 4 242.56 1 036.21 121.77 0 38.51 0.26 1439

M7 2030 $FAERHRFRATHERSAH%

Fig.7 Spatial distribution of carbon storage in Guiyang City under different development scenarios in 2030
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Fig.8 Average carbon storage per unit area of counties in Guiyang
City under different development scenarios in 2030
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Fig.9 Spatial changes of carbon storage services under historical and future time series in Guiyang City
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