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

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

Abstract: [ Objective] The spatial and temporal evolution characteristics of carbon storage in Guiyang City,
Guizhou Province, in the historical and future time series 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.
The coupled PLUS-InVEST model was used to predict the spatial pattern of land use, and the carbon stock
change under different development scenarios in 2030, [Results] @ 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 storage
of Guiyang City from 2000 to 2020 was characterized by the spatial evolution of carbon storage in different
development scenarios. The total carbon storage of Guiyang City during 2000—2020 initially increased and
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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 storage 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 storage under the natural, arable land protection, and ecological
protection scenarios for 2030 were 1.400X10%, 1.398X10%, and 1.410X10° t, respectively, and these values
had decreased from the values in 2020. The carbon storage 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 storage in the study area. [ Conclusion] In the future, Guiyang City
should continue to strengthen the policy implementaion of returning farmland to forest land in order to
restore the carbon storage 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.

Keywords: InVEST model; land use; carbon storage; Guiyang City of Guizhou Province
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Fig.2 Spatial distribution of land use in Guiyang City from 2000 to 2020
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Fig.3 Spatial distribution of carbon storage in Guiyang City from 2000 to 2020
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Fig.5 Simulated and real land use distribution of Guiyang City in 2020

®6 RETARBEREXATLHAMAERE

Table 6 Land use area change under different scenario models in Guiyang City
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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 types in different scenarios in Guiyang City 10° t
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A SR 226.66 1 006.32 125.45 0.00 50.91 0.21 1409.55
2020 4F 242.56 1 036.21 121.77 0.00 38.51 0.26 1 439.31
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Fig.7 Spatial distribution of carbon storage 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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Readh, JLIRP 202 i T 5t BH i 2 2R bR 2 16 %
A L1 308 T L A 8 O e R R R T S T ST Ak Y g AR
W PR T S0 B R ) b S ) Ik % B A DS e Ak A
A A Ak fids i R . SO B DR A = R L 7
— R LR T AR A AR E AR T AR A RRS
FEARBAR BT H AR K RS S T AAE N R, e AR
BRI SF R T AR b A L L il A R
fitg B KT 5 1 AR S RBE L O 4 B R ORTEAE S
I 7 180 T 4k S i s 3R B bR B SR R Mk 5 ik A A 7K
LA IR T & R T . N A B LR A R

Ji R W | TE 22U S R I [ I SRE S AE SR

(2) BERIR R BRPE . A58 7E 1 B PLUS ##1 +
Ho AR A IR 3h B 7 2 b T S IR B AL 2 4 i A
PRV, T 22005 1 S o B0 552 v BB PR 3R A R I, T 3 R
UL 25 TR 5 36 1 — 7 S W) L 76 A TS W5 v N 24 2 R A
RHUR P ZE W52, 52 = 25 SO Y . InVESTAR
R AEVEAG A A8 R G M55 7 A3 307 2 R L (E A
A5 JIT {1 1) e 2% 38 2 00 2 2R FH A A I A 5, S B
i 285 e 4 i o sF U] 28 A A AR 1 R K (Y BF 5T
HR R 2 4 T 22 S0 K00 o 4 B S BT B OE
5

(1)2000—2020 4F 5% FA 17 -+ Hb A1) 4] 25 16 S i
T RE M 5 Ak Ay oK S R 15 b, B b T R R D T
190 km? , B 3 87 AU 20 188 km® o 7K S5, 17 AL 44 T
43 km” , g ML T ARG HE T 367 km®

(2) 2000—2020 4F 5% BH T Bk it & it 52 90 5 1 Jn
J& TR LR T 2.197 X10° t,7E25 ] [ S 3L
e AR 4 0 A 6 SR R X 2 B FH T A R R
il DX, 182 FH Ml ok 2 5 e s i et AR IR 1Y 2 B A

(3) 2030 [ARNE S BHB A RUAE S =T
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AU M BBk T 279,193, 175 km? ., H40E A
51.48%,35.61%,32.29% .

==
n

(4) 2030 4F F ARG 5t Bk o DR 4P A A 25 A 4 o

FH T 0 e i a5 43 0 1,400 X 10°,1.398 X 10°,

1.410X 10° t, AHEEF 2020 4E I T M. g EAESS
6] | i 2 3 R Ry b i AR 0 20 A 4 R AR S AR I
N HEE F T UG R 5 X R A R R
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