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identification of county land space carbon sink conflict under different development scenarios is of great significance for the
low-carbon development, utilization of land space, and early warning of carbon sink risk. The study selected 142 districts
(counties) in the Chengdu-Chongqing Economic Zone as the study area. From three dimensions of spatial carbon emission
pressure, spatial carbon sequestration capacity and spatial instability, the evaluation model of county territorial spatial
carbon sink conflict was constructed. Integrating multi-source data including socio-economic data and natural geographical
data, we conduct a comprehensive assessment of the carbon emission impacts due to natural processes and human activities
in the utilization of national territorial space. We identify the degree of conflict over carbon sinks within the territorial space
of the study area and analyze its evolution trends. Furthermore, we predict and simulate four scenarios to explore the
evolving trends of future territorial carbon sink conflicts in the study area. The study used the methods of the Integrated
Valuation of Ecosystem Servicesand Tradeoffs (InVEST) , the Patch-generating Land Use Simulation (PLUS) , the bubble
mapping, and the conflict matrix to identify and simulate the degree of spatial carbon sink conflicts and the potential risk
areas from 1980 to 2050 in multiple scenarios. The results showed that: (1) The land use types in the study area mainly
showed the spatial distribution characteristics of contiguous cultivated land, scattered ecological land and multi-point
agglomeration of construction land. The transfer of land use between cultivated land and construction land made up the
principal contribution. (2) From 1980 to 2020, the degree of territorial carbon sink conflict in the study area generally
presented a trend of “sharp rise-gradual moderation” . The study predicted that by 2050, the territorial carbon sink conflict
under the carbon emissions reduction scenario (CE) will be the most controllable. (3) According to the conflict matrix
division standard, the types of territorial carbon sink conflicts of “three zones and nine regions” in the study area were
identified. The carbon sink tolerance safety zones and carbon sink steady-state maintenance zones exhibit spatial distribution
characteristics described as “peripheral-style” and “triangular-style,” respectively. This paper provides a new research idea
for the accurate identification of territorial carbon sink conflicts. It is helpful to expand the research scope of land use
conflict theory and man-land relationship theory and provide a reference for other urban agglomerations in China to formulate

“region-basin” territorial carbon sink conflict regulation strategies and carbon sink collaborative supervision mechanisms.

Key Words: territorial carbon sink conflict; InVEST model; PLUS model; land-use change; Chengdu-Chongqing
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Table 2 Land use cost matrix

R . e gy Kk R SR
Land use types Cultivated land Forest land Grassland Water area Urban land Unused land
FhHh Cultivated land 1 1 1 1 1

M Forest land 1 1 1 1 1 0
i Grassland 1 1 1 1 1 0
KK Water area 0 0 0 1 0 0

1% F#h Urban land 0 0 0 0 1 0
AAHIH Unused land 1 1 1 1 1 1

X3 TREZRBESTHIMARRBERBE

Table 3 Development probability of land use type in multiple scenarios
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Fig.2 Territorial carbon sink conflict mechanism
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Table 4 Standard for classification of territorial carbon sink conflict
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Table 5 Carbon density values of different land use types in the study area
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22y ) (11)
LE =" (f Xw, +f, Xw, +f, Xw, +f, xw,) (12)

K, m WX PR 0S8 n R A SR SR @ W3R @ 8 R R TIZR AL o, NP RO S H
ST CEETRR ; F, WSS PERR AR j 3 j VPN ATT s o, ITHBRTT i 28 j 25 H R R R IR s P, A
Ks f o fy S RS PP BT R i EOE | F O A ST AT O BEE R  w, L wy, L w,, Bl w,, AT
MR ERE,

XoF 45 TR BRI 25 A TR A A 3, BAR AN F

X, —min(X,,)
R = (X)) = min(X,,) (13)

K, R, FoRIEILAE AR X, TR o AF5 b TS 4L, min F/R R /MH , max F/R\ K{H, SCEP SCC,
SIFLCC ¥ItATIbAL#E
1.3 HklR 5w 2

AR SCAIER TR 240k P A28 TR P2 | A0 35 + i ) T B A L DEM 3 K S 8 25 (£ 6)
1980—2020 4F 5 1+ b F FHEHE , 23 6] 43 HE 30 30mx30m , K5 24 90.00% , Kappa 2 M 0.85, 454+
R/ - B AE o R B 2Bk bR Rt K8k FH AR R oS R s, &
Bl ArcGIS 10.5 $2HC OpenStreetMap %t 5088 I 47 BR [CRE =S 20 Hr , A DEM B8 75473 B2 4B, 58 FH H i i
PEECT B BE AT BRI o A RIS (B B B A — 0, ) S R A T LK 3R s R 38 i e — e o it
23 [8) 43 9% 4 30mx30m HIHIHAR B

R 6 HESKIFER LA

Table 6 Data source and description

B2 A Data type K54 FK Data name FdE IR Data source
T 1A P Land use data + 1A FHBR [ Rl 2r g R VR IR BE 5 800 S0 (hitp : // www.resde.cn)
[ SR 5045 Natural data DEM o R e H 28 (8] 450408 2 (http ;. //www. gscloud.cn)
AT K3, OpenStreetMap ( https : //www.openstreetmap.org)
954 FIH ArcGIS #/FM\ DEM Hicdi b H A B
AR 2R o Rl E BRI 5 8E TG (http -/ www.resde )
AR K Rl B PR IR EE 5 B0 0 (hitp . // www.resde)
oA TR K HGE I OpenStreetMap ( https : //www.openstreetmap.org)
Socioeconomic data BHATE L OpenStreetMap ( https : //www.openstreetmap.org )
T2 B I R A S RGBS EE .0 (https ://www.cern.ac)
T HAT i B2 NOAA (https ://www.avl.class.noaa.gov )
N Worldpophttps ( http : //www.worldpop.org)
I B A BV r BB e B IR PRI 5 5 PO (http </ www.resde )
UNEET I BA AN R (https : //population.un. org)
GDP # K% {1t SR 4T (hitps :// data. worldbank. org)

DEM ; #F = A2 Digital elevation model ; GDP ; [E PN AE 7 BH Gross domestic product; NOAA ; 38 [5 [E 5K 7 Fl K S48 R National Oceanic

and Atmospheric Administration

2 HREHS

2.1 [E - 5 a] JE AR T
2.1.1 i 40 4EWFSY X [E A 25 (8] AR RRAE 40 Bt
1980—2020 4E[A] , i Hin DX XUk 28 5% Bl 7K dal, oA 1) FH I FR A 2 A 270 A s bl i 1 R B /D a3
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% N A HIZ) Conversion to land use type “j”
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Fig.3 Characteristics of territorial spatial evolution in the study area from 1980 to 2020
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Fig.4 Forecast the evolution trend of territorial space in the study area under different development scenarios
NE: HARHALTT R ED 25 KRRt ; CE  BRIKHES 37t 5 SC IR & T 7

TIE] 2050 4F, 76 A SR K JRE 5t (NE) T 0y - MR FH 238 (8] 53 A 15 00 5 1980—2020 4F fRFs— 3, /KB AR
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R LT
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g6 A cHE R 7 | 23 [ [E B e ) AN s Tl ASRR e X 4 B 2 Dl v 28 A5 4%, T 0 1980—2000 4F AL
i DX OBUE 22 55 T Tl JE RN T AL e R AR X 518, IR A 5 SR BN A B, DX 31 onp 8 A B A R AR S T 4%
1980 AFAaua nl 5 JEAS W] 4 WG 2k 45 | FEAR 45 R G 4R X 43 Sl 5 28.16% . 47.18% ,15.49% .4.93% |
4.24% , 1990 4FFA AL 52 X I sh e K, 180 5.63% , 2000 4FFa i a] 44 X I i s B K, Ui/l 13.38% , 2000—
2010 4F A i Hiu X OBUM 28 55 P Tl Ak el AL R A i e o BT W R s B TR, i wh SRR Ak, 2010
ARG S FEARTE e E R I A BN T 9.15% (12.67% 9.86% , 2010—2020 4EEZ & T —£%)
(A SRE CRA BRIV R, St DX RO 228 % 1 2 3 ) o 7 52 A R B R 55 . A8 AR eyl 2 78 sl o 5
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Fig.5 Spatial-temporal pattern evolution of carbon sink conflicts and related indices from 1980 to 2050
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Table 7 Screening results of the “three zones and nine zones” conflict matrix of carbon sink conflicts during 1980—2050
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Fig.6 Potential risk matrix of county territorial carbon sink conflicts in the study area
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