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(School of Civil and Transportation Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Investigating land use change under future climate change scenarios is essential for revealing multimodal
trajectories of urban development, which provides a scientific foundation for optimizing land resource
redistribution and formulating sustainable development policies. This study analyzes the historical land use
evolution in the Guangdong-Hong Kong-Macao Greater Bay Area (GBA) from 2010 to 2020 and couples the
shared socioeconomic pathways (SSPs) and representative concentration pathways (RCPs) framework from
CMIP6. Using the patch-generating land use simulation (PLUS) model, land use patterns in the GBA for the period
2030~2050 under multiple scenarios are simulated. The simulation results for 2020 achieve an overall accuracy of
87.76% and a Kappa coefficient of 0.816, indicating reliable performance for projecting future changes. The
findings reveal a continuous expansion of built-up land between 2030 and 2050 across all scenarios, with the
growth rate ranked as SSP5.85 > SSP2.45 > SSP1.19. In contrast, cultivated land, forest land, and water bodies are
projected to decline, with the most substantial reductions occurring under the SSP5.85 scenario. Notably, the

SSP1.19 scenario maintains relatively high stability in the structure of cultivated land, forest land, and water bodies.
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Its spatial configuration aligns with the concept of ‘mountains, rivers, forests, farmlands, lakes, grasslands, and

deserts as a community of life’ effectively balancing urban development needs with ecological conservation.

Therefore, the land resource configuration under SSP1.19 offers a scientific basis for optimizing territorial spatial

planning and supporting resilient development strategies in the GBA.
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Table 1 Driving data of land use simulation
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Rk 2020~2050 1000 https://data.tpdc.ac.cn/zh-hans/data/faac7605-a0f2-4d 18-b28f-5cee413766a2
SR/NFS N MUK 2020~2050 1000 https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
NDVI 2020 30 http://www.gisrs.cn/
BT S 2020 1000 https://doi.org/10.11888/Socioeco.tpde.271202.
N % 2020 100 https://www.worldpop.org/
k&= GDP 2020 1000 https://www.tandfonline.com/doi/pdf/10.1080/15481603.2016.1276705
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AKGDP 2030~2050 1000 https://cstr.cn/31253.11.sciencedb.01683
B 2018
EeS ¢SS B A BRI RS 2018 Open Street Map
BBk 2018
VRSN Fife 2014 % http://srtm.csi.cgiar.org/srtmdata/

5353 2014 30



https://www.resdc.cn/DOI/doi.aspx?DOIid=54
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/faae7605-a0f2-4d18-b28f-5cee413766a2
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
https://data.tpdc.ac.cn/zh-hans/data/8b11da09-1a40-4014-bd3d-2b86e6dccad4/
http://www.gisrs.cn/
https://doi.org/10.11888/Socioeco.tpdc.271202.
https://www.worldpop.org/
https://www.tandfonline.com/doi/pdf/10.1080/15481603.2016.1276705
https://doi.org/10.6084/m9.figshare.11634372
https://cstr.cn/31253.11.sciencedb.01683
http://srtm.csi.cgiar.org/srtmdata/

50 7R Ll R R

43 %

BN PLUSHEL YA I BEALARAR 75 M 5 R
TS Z AR N R B AR R, 1248 R
ARV AE LI, Bl A (A B T AN [F] R
PSRRI A ol B MU0 B LR R I T i 2
PRV AT R B2 2], T B A o bR
FHS R )3E B, BN
1 M
i anl 1(hy(x)=d)

Horr, P B e v R 2R B A R e
MEZR s dNOB 1, d=13 7 H oAt - B g s 7Y
FH , d=03R 7 Fo Al F b S8 AU R 3 ik Fi b s D ok
TR ER IR 7S BREL b (o) 72 58 g BRI RO RRALE ) £
x AU 55 SR T f = MR 2R ), MR BEHL AR
PR SRR 1 S 5

PLUSHE AL 3 Bl AL AR R 2 SR R 28
BRI e s E R, 45 618 o 1 L iR A
i R o R B E S R AR B BT R A RR
1l o 3K AN ] 4 28 C ARSI A4 60 10 Sl 0 T A0 Jy 5 57 4+
TR B N1 20K  PLUSEE R 7 Il {38 1
3@ S (R0 34 55 40 R A S = i R ) BEADL SR
BB SE A AL, A5 - bR FH 2 BT R B R
AIHE N AT 2 ()55 4 o BLAh, B IR R N T —Fh B HT i
FET BRI T B0 2 BB LA T R,

Op! = {P;’;' X(rxu)x Dy, if 2, =0, r<Py!
ik =

d
P ik

1y

P x Q! x Dy, all others

Horr, OPS 72 b R 28 A 1 S A AR K NE 2R 1
PO R R F S AR A KRR, r 2O~ 1 I B HILAE,
w2 F P RS (%) R FH 2 B A BT 1) L b R
FABEER (K BRI, DY e k2 3t R i 6k oA R 7 SR 52
Wil , @ kSR A Y i e I ST
PLUSHR! 55 F - M AL (1) #f FE B AR
ARG 32 LHUOR FH AR A 520 (1) A AL o
132 L RAKREE
FEAEH 1R F AR A HT, A S T-PLUSHR A o
) e SR T R 250, R S 2R AT SR A T BRI A X %
b B TR SR AT A B BAR T AN

S =PxS,
Pll le
pP=|: :
P 1 Pmm

Pyel01), Y Py=1, i,j=123,.m

J=1

o, S, NI ) A ORI P AR B HE R S, o8 B b
FHA £+ 1 [ R TR FUHE R s Py SR 2
MR RE PR TCER, R AE L AR 8
HMATIH 21 B ARIS 3+ 105 A S B0 5 RS
O R Ry S whz L A1 EE S|P E8
1.3.3 PLUSHAIE

N TR E RS B AE R 1, 25T 20104F b
Ir RGN R SRR, A SCREAUL 17 20204F B 3K
T8 X A 3t 43 2, R PLUSAR 7Y rp (1 56 40F bR 4,
FE AR 1920204 - b1 FH 250 5 i 4 HhoR FH 2o
HHAT T HUB, S B RAE HN0.05 TR E H PR T 57
V2o SR A TH B4R FE FIK appa 22 81" . Kappa R 2
BRI 1, AR RS B2k iy, 0 R K 10,8, 10
RABAE ARG E A B 5.
nz; n,—,——Z;(ranﬂ-)

n*— Zf_l(n,-mﬁ)

Ho, n NS E R E n N IRIER RN R
B n N KRG R SR BN n, NS HG
RHP RN B
134 RE A

AR ST 4 PN AE SR R ok KR 3 A3 KR
(1) SSP1.191 5t : %1/ FL R A Sk ARBR R RS , 42 0F
BRI O ) R R R DT 1), S E e A E
PR g — S A% 5N, R Sy ik s E T
BRI, FRAR T 2 150 P b A AU B, DA 1) 3 T s
T FHHBRIASE, AT OR B B 22 Akt L B 10 55 5 SR F b
(2) SSP2.451% 5+ iz AR LR A AT B HE UK ¥
(1) Fp ) K e B AR o AR e T, ST FH - ) R B
JRTE, HHE R T P s B AR ST A, AR T
U R SR Z (a4 . (3) SSP5.851F 5t:
A SRR SR E SR HEBGR T, B R A5
HRAE 0 BAR, KT A A RRL TR, T
Y Re A TR s R R R e 7 A = N, B i
F A TR AN SZ BRI, H4 17 31 FH R TR

TERRS AR, PLUS BEYEET 2010~2020 4E75
8RR Y g sk AR R, AR R AN IR 1 S e
SXof 5 bR FH S B T 22 S A 1) 2 B AR R B AR 4
A EE (L 32~3) " [Al I, 5] N AR GDPL A %
FE  ZEHR S B 7K S S IR B AR, % R 7R
RBBEAE S B8 AR A7 45 ) 15 20 0 o JE TR A B
(1) 2R Sk -t R FH O, AR SOtk — 28 i T AE AR A
st N B R AR AR AE , DA = ) RS AR AN
[F) 175 5t 1 22 5%, DASE A T Hb AR 7R BF 70 X ARk 3
I FH AR 23 B Sy AR i

Kappa =



B4

FIR, 55« J T PLUSHE i 8 P RIS X b R 632 4 2 4 SURLBUT 51

R 2 ARSI AR

Table 2 Conversion cost matrix for different scenarios
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a bcde f abocdef abocdef
a 100010 1 11111 1000T1°0
b 111100 1 11111 111110
¢c 111100 1 1 1 1 11 1 11110
d 111100 1 1 1111 111110
e 000010 1 01010 00O0O0T1O0
f 100 1 11 1 1 1111 100111
1) a.b.c.dy e £ 0RIFEBkth bt B K 215 F b R
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Table 3 The neighborhood weights for land use type under the

different scenarios
SSP-RCPsfiist  #F  Akdh  FHh Kk @A it
SSP1.19 0.8 0.9 0.3 0.3 0.1 0.1
SSP2.45 0.5 0.6 0.2 0.5 0.3 0.1
SSP5.85 0.6 0.3 0.3 0.6 0.7 0.1
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Fig.2 2020 land use status and simulation results of the Guangdong-Hong Kong-Macao Greater Bay Area
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