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Abstract: Objectives : The existing roads and railways in the Greater Bay Area are hard to fulfilling the growing travel demand.
Current facility location models consider terrain, traffic, population, ecology, etc. to generate the suitable route schemes, They ignore
the promoting effect of major infrastructure construction on regional development. For the location of major infrastructure such as
high-speed railway, factors such as promoting land development, and driving the economic and social development of the region should
also be taken into account. To fill this gap, this study combines big data and spatial synthetic simulation model to develop an intelligent
high-speed railway alignment method. Methods: Multi-source geographic big data such as railway network, highways, population,
gross regional product, and digital elevation model are used to generate high-quality high-speed railway candidate lines. The spatial
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synthetic simulation model for land, population, economy and transportation was developed to predict the future development scenario
of high-speed railway. Considering multi-stakeholders, including the city, enterprises and individuals, the benefits and costs of the new
high-speed railway is calculated and compared. Results: The experimental results in show that the best northern Line connects the
future development areas of four cities through Guangzhou Baiyun Airport, Guangzhou Knowledge City, Dongguan Songshan Lake,
Shenzhen Qianhai and Hong Kong Northern Metropolitan Area. Under the influence of this high-speed railroad, the new construction
land reached 92 km?, the additional population was 970, 000 , and the additional GDP was 849. 5 billion yuan, which shows a significant
advantage over other alignment strategies, and the line has the characteristics of fully utilizing the existing lines and enhancing the
convenience of residents' travel. Upon completion, it will significantly shorten the travelling time in the core urban area and further
promote the development of the Greater Bay Area. Conclusions: The results not only provide data and model support for the selection
of the second Guangzhou-Shenzhen-Hong Kong high-speed railway line, but also provide useful reference for the location of major
infrastructure in urban agglomeration.

Keywords: High-speed railway alignment; Facility Location; Big Data; Spatial Simulation; Multi-stakeholders; Guangdong-Hong

Kong-Macao Greater Bay Area
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Fig 1. Main transportation infrastructure in Guang-
zhou-Shenzhen-Hong Kong
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Fig. 2 Flow chart of High-speed railway intelligence alignment by coupling with big data and integrated spatial simulation
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Tab. 2 Prohibition and constraints  of high-speed railway
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Fig. 4 Potential stations and routes for the second Guangzhou-Shenzhen-Hongkong high-speed railway
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Tab. 3 Simulation results of natural development scenario and northern line scenario
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Fig. 5 Simulation results of the natural development scenario and the northern line scenario



K 4 LR L FEF 2P
Tab. 4 Multi-stake holder evaluation of potential northern
line

. Filas

o I -3
BE Ei=LD M RS

I FE OBME

HHIA#ES(km?) 272 287 432
RS ANOTTAN)

105 109.6

3346 1744 553 2387 803

pfp 2030 AL AMI(kM?) 2604 1455 1125 359 5643

2030 FLFAA(ILIT) 45149 23507 39496 29337 137489
5[
" 2030 FFATI(IIN) 2694 1283 1942 792 6711
H
% skaalA (4 0201 0.3/0.3 1.2/0.8 1.1/0.3 2.8/15

Ak HRKE (km) 63.6 326 47.8 203 1643

WA (2 TT) 260.9 1317 1951 812 668.9

7 T A Wit 3213 20281 28355 7216 59065
A .

55 A B 750.4 2082.4 1506.3 1272.1 5611.2

BHZIERR) M AR5E WRINFIE R iR
X, EEG TSI A X, RN 2R
SR L Ab il 1] B 6 R ERYIDE R R a1 b
A DU 28 BB gl ) M AR . R, IX SRR
AT DLH AN R 1 BUHT A R, AR T kT
HPL TR SR E KR . IWBURN A EERE, X Hdk
275, FHEIZ R HRE G i e 81km?, 1Y i
XA R E 232 1278, BB ANE 32 T3 N Wi iR S5
NHZi5 814 TIN: AN EERE, 1240 78k
BRI, SR A @R L, EREA
FARTRG s MAME S EERT , RHERHEX TG
TN AT, BRI AT Rt —

LABEBUNT . A AAMESEZ T A as, JFHE
BN AR IR Lz, MDY SRR (K8
HEEE T, B AR B E, B RS N
it A HE At Bt DU A 2 T R VAt DU 2 2 5t F 7T
DI T, 225 DL IE P iy RS20, ML R
JER VAL 2~ 3k 3 B
S =Ny X wya) + (Np X wp) + (Ngpp X @gpp)

+(N; X wp) (3)

RS NEERLZZFIY Nov Npy Ngpp N3 51
TR G RIRTG B A, Brg N, X
Az P2 RME AN AT @ HE AR 7 75 N X R wg ~ wp
Wepp~ WIS TRVR DN B ZR L AHH TR 25 T hmont
b DX R e F B B DA AN [ AR AR e i B R
THEAAR], AR R RS 7 i, N 0.9855,

RIS, PR B R AR, R XA
LT Rt R AR R o

4 5w

B RO TS [X e [ K B R F R . KIS X I
12 s R i IR 25 UM DA SZ 33 H 2 K 1 AT 72K
A SCRE A R B 2 [B) 4 B B AR R e i S ek
WEE LR k. FIFBIE SN S A M. A
BT, BrE R K R YR KRR, &
FS R R ) R R R, R ] - N - A0
CRABIBIR, TN R R AR K RS R, M
SEEBUN M AMASE Z R i EAR TR bR A R,
IR RS R RIS S, R 2 ANk
LT RIS

A PA RV X T VR M 2R e Ak Rk 2k O ) ok
1T SR IGUE Sy M o S5 IRRAZE T MEA =N T
INENRIE . ZRSEM B . IRIIFT A F LA 2
X PRI A6 FS 4 T S i v o 2 A S AR DR . 24k
PRI T DUANIR T YRR A SR X I3, HEBHRIX A 7=
SEREK A 145984 40T, AN I3EK % 6808 /i, H
ZA IS R K AR VY SR B R A, A 164 km,
TRV RAIAR, 2R AR T AR S5 900 77 A K
AT, 2RI R E S X, £t
JoRIHOX, REERBAZODERX . YA E S
R 5 X A AL 2 X, nlRIESE R IR %
IR XEATET ], HESHI AT AL X 2 A& 1E. A
AL BEUE B Ur~F I . ZR5E. IRYIAIE Y
ARKE, RNIRTTRER LG 5P R R RS A 1%
o

ASORG KBRS 2= M S AR TR &, SBhE
KA S A i P B Rk bk o BRI 1 & IR B
ZYERE . R RN BT SR, R T AW
SMAIG TR T KR ZE, i bk s SRR A =
P o R E - N -850 2830 25 [ 25 A AR Y 0] 28
R et AR TR AT A, & VTN Sk
Wi, AFEREBEGE b PR ALY ST 3 . BT T AR
FR T G YR DR S S R DI S0 1) v ok B e 4 BT i
17, NE RIS LN RIS

% 3R

[11 X% £=, & BEEBEOOEX XA L HE) R
A[J]. HiEEER, 2019, 74(12): 2455-2466. [Yi Liu,
Yun Wang, et al. Regional integration and interaction



[2]

(3]

(4]

[5]

(6]

[7]

(8]

(0]

[10]

[11]

of the Guangdong-HongKong-Macao Greater Bay Ar
ea[J]. Acta Geographica Sinica, 2019 , 74(12): 2455-
2466.] DOI:10.11821/d1xb201912003

% T B R RV X o 2k % A T A R R (R e
fifi (2020) 1238 5)[EB/OL]. https://www.ndrc.gov.cn/x
wdt/tzgg/202008/t202008041235524_ext.html. [Reply o
n the Construction Plan of the Guangdong-Hong Kon
g-Macao Greater Bay Area InterCity Railway (Develo
pment and Reform Basis (2020) No. 1238) [EB/OL].
https://www.ndrc.gov.cn/xwdt/tzgg/202008/t20200804_1
235524 _ext.html.]

i, BAeh, ZAE, JTURE. AR K R
it S REN]. IR (B EREE), 202
3, 48(2): 175-191. [SU Shiliang, ZHAO Chong, LI B
ozhao, KANG Mengjun. Transit Oriented Developmen
t: A Review[J]. Geomatics and Information Science o
f Wuhan University, 2023, 48(2): 175-191.]

Omid Ghorbanzadeh, Sarbast Moslem, et al. Sustaina
ble Urban Transport Planning Considering Different S
takeholder Groups by an Interval-AHP Decision Supp
ort Model[J]. Sustainability, 2019, 11(1). DOI:10.3390
/su11010009

TR, eV, % JLT POl KERE SHLER% %
et BRI Jm —— LA i A il [9]. 4B b, 2021,
41(06): 49-56. [Xiaochun Wang, Feng Xiong, et al. Plan-
ning and Layout of Facilities for the Elders Based on POI
and Machine Learning: A Case Study of Wuhan[J]. Eco-
nomic Geography, 2021, 41(06):49-56(Ch).]

Jo& F. Bigotte, Ant&io P. Antunes. Social infrastru
cture planning: A location model and solution metho
ds[J]. Computer-Aided Civil and Infrastructure Engine
ering, 2007, 22(8): 570-583. DOI:10.1111/j.1467-8667.
2007.00511.x

Florian Fuchs, Alessio Trivella, et al. Enhancing the
interaction of railway timetabling and line planning w
ith infrastructure awareness[J]. Transportation Researc
h Part C-Emerging Technologies, 2022, 142. DOI:10.
2139/ssrn.3938934

B, HIEE. B HERYY b (R HE A A BEAT X AL
A R & R AL [I]. DR 222 (15 BARMEIR),
2012, 37(8): 988-991. [LI Shaolin, DU Qingyun. Su
itability of Regional Multi-airports Planning by Hierar
chical P-median Location Model[J]. Geomatics and In
formation Science of Wuhan University, 2012, 37(8):
988-991.] DOI:10.13203/j.whugis2012.08.010

Jingwei Hou, Bo Ho, et al. Spatial Optimization of
Low-Impact Development Facilities Based on a p-Me
dian Model and an Ant Colony Optimization[J]. Jour
nal of Hydrologic Engineering, 2019, 24(12). DOI:10.
1061/(asce)he.1943-5584.0001855

Mumtaz Karatas, Ertan Yakici. An iterative solution
approach to a multi-objective facility location proble
m[J]. Applied Soft Computing, 2018, 62: 272-287. D
Ol: 10.1016/j.as0c.2017.10.035

SR, M, PR, T A 43 G R I AR N S R 45 7 A
PAL[I]. BRBORZEZR (5 B RMER), 2017, 42(12):
1681-1687. [ZHANG Tong, MA Shuai, SHEN Hong.
Equity-Oriented Time -Varying Emergency Manageme
nt Service Coverage Optimization[J]. Geomatics and |
nformation Science of Wuhan University, 2017, 42(1
2): 1681-1687.] doi: 10.13203/j.whugis20150065

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

R, I, & BTELTERF RN AILERIER
KA i 106 17 ¥ —— DA T B3RO B[], P
HEE(E SR, 2020, 36(01): 27-34+99. [Qingin Wu,
Ke Wang, et al. Optimizing the Public Library Locat
ion Based on Coverage Maximization of Continuous
Space Demands: A Case Study of the Downtown of
Wuhan City[J]. Geography and Geo-Information Scien
ce, 2020, 36(01):27-34+99(Ch).]

MEH, MdlT, 5. Rt ht i) Bt Tk e s R
B[] EEREER (B AR M), 2022, 62(7): 1121-
1131. [Jianxin Lin, Mengting Lin, et al. Review of t
he hierarchical facility location problem[J]. Journal of
Tsinghua University(Science and Technology), 2022,
62(07): 1121-1131(Ch).]

TR, ). ZORTE R T PR Brisitig bk i ]
i OR S 2R, 2020, 41(03): 60-65. [Zimeng W
ang, Jiangin Zhou. Two-stage facility location proble
ms with linear demands[J]. Journal of Shanghai Marit
ime University, 2020, 41(3):60-65(Ch).] DOI: 10.1334
0/j.jsmu.2020.03.011

Ljudevit Krpan, Sinisa Vilke, et al. A Model Of The
Selection Of An Optimal Railroad Route By Applyi
ng The Multiple-criteria Analysis[J]. Tehnicki Vjesnik
-Technical Gazette, 2017, 24(4): 1155-1164. DOI: 10.
17559/tv-20160310153549

Bo Wu, Ming Lu, et al. A Case Study on the Const
ruction Optimization Decision Scheme of Urban Sub
way Tunnel Based on the TOPSIS Method[J]. Ksce J
ournal of Civil Engineering, 2020, 24(11): 3488-3500.
DOI:10.1007/s12205-020-1290-9

FRERE, MRS, P A 2 v U e R A R[],
W JRE Dol K 24243), 2019, 51(03): 186-192+200. [G
uozhu Cheng, Linfang Zhou. Bi-level model of urban
rail transit stations location[J]. Journal Of Harbin In
stitute Of Technology, 2019, 51(03):186-192+200(Ch).]
DOI:10.11918/j.issn.0367-6234.201806134.

T8, BB, % DelphifIGAHPEE B L5 A YEIN
AR AR TR A s e bk S AR e S R A [J]. L
H &Mk %, 2012, 32(9): 25-29. [Chao Feng, Buxian
g Zhou, et al. Application of comprehensive evaluatio
n method integrating Delphi and GAHP in optimal si
ting of electric vehicle charging station[J]. Electric P
ower Automation Equipment, 2012,32(9):25-29(Ch).]
LYERE. 2N Z B A B AR R R 2R 7 SN
F[I]. 2kiE TREAIR, 2022, 39(4): 1-4+10. [Yanxiang
Ma. Application of Multi-criteria Compromise Rank
ing Method ( VIKOR) in Overseas Railway Alignm
ent Selection[J]. Journal Of Railway Engineering Soci
ety, 2022, 39(04): 1-4+10(Ch).]

Biar, ZANGE, 4. FT R IR ik LB 2R 51
VB B (7 4 R R D] BB RS, 200
7(12): 20-22. [Liguo Yang, Xiaoping Wu, et al. Com
parison for "Green" Route Selection Based on Gradat
ion Analysis Method and Vague Integrated Evaluation
Method[J]. Railway Standard Design, 2007(12):20-22
(Ch).] DOI:10.13238/j.issn.1004-2954.2007.12.034

TR BLALFFEAT P R, 5 2 W REIR 5 FINE
e T T I AL ] DO R (5 B R R), 2
022, 47(09): 1406-1415. [ZHANG lJiagi, DU Kaihu,
REN Shuliang, WANG Ruifan, et al. Site Selection



[22]

[23]

[24]

[25]

[26]

[27]

[28]

of Outdoor Advertisement for Home Decoration Bran
ds Based on Multi-source Spatial Big Data[J]. Geoma
tics and Information Science of Wuhan University, 2
022, 47(9): 1406-1415.] DOI:10.13203/j.whugis201904
68.

Xia Li, Jingiang He, et al. Ant intelligence for solvi
ng optimal path-covering problems with multi-objectiv
es[J]. International Journal of Geo-graphical Informati
on Science, 2009, 23(7): 839-857.

BE L W [F) 2 (AR O A R FEAE PR 3 T A M X )
MA]. HhER(E B RN HR, 2013, 15(03): 321-327.
[Xia Li. Collaborative Spatio- simulation and Optimiz
ation and Its Application in Fast Growing Regions[J].
Jouranl Of Geo-Information Science, 2013, 15(3): 32
1-327(Ch).] DOI:10.3724/SP.J.1047.2013.00321
WRBHIGE, SR o 0T R s g™ ki =22 3h s
FE[J]. B3R, 2020, 75(03): 571-588. [Xiao OuYa
ng, Xiang Zhu. Spatio-temporal characteristics of urba
n land expansionin Chinese urban agglomerations[J].
Acta Geographica Sinica, 2020, 75(03): 571-588(Ch).]
DOI:10.11821/dI1xb202003010

FXE, £3, F BUSHE ST T IR
R 245 S S 70 T [0]. HBERAE B Rk 4R, 202
0, 22(03): 605-615. [Jiafeng Wang, Rong Wang, et a
I. Simulating Land Use Patterns of the Mid-Zhejiang
Urban Agglomeration Considering the Effects of Urba
n Rail Transit[J]. Journal of Geo-information Science,
2020, 22(03):605-615(Ch).] DOI:10.12082/dgxxkx.202
0.190305

BT, Rt R, SOOR. BRI AR AR E)(E B
P ar[d]. EPORZEER ((EERAR), 2022, 47(1
0): 1515-1522. [LI Deren, ZHANG Hongyun, et al.
The Mission of Geo-spatial Information Science in N
ew Infrastructure Era[J]. Geomatics and Information
Science of Wuhan University, 2022, 47(10): 1515-15
22.] DOI: 10.13203/j.whugis20220078

Tu Wei, Gao Wei, et al. Spatial cooperative simulati
on of land use-population-economy in the Greater Ba
y Area, China[J]. International Journal of Geographic
al Information Science, 2024, 38(2): 381-406. DOI: 1
0.1080/13658816.2023.2285459

Courage Kamusoko, Jonah Gamba. Simulating Urban
Growth Using a Random Forest-Cellular Automata (R

MLEE R :
PRl FE KB 5 2 R S A I RIS 2 — Bk 28 v
B ixfh, Gsm, &, HEE, W5, WER, 18
Weks H . 2023-12-28
DOI:10.13203/j.whugis20230474

ElliEL s
Wi, B, AL, S RS KBRS SRS BRI S s Rk A T VE ] DO S R (15 B R
22HR), 2024, DOI: 10.13203/j.whugis20230474 (Tu Wei, Bao Zhuoyuan, Gao Wei, et al. Coupling Big Data
and Synthetic Spatial Simulation for Guangzhou-Shenzhen- Hong Kong High-speed Railway Alignment[J)Geomat-
ics and Information Science of Wuhan University, 2024, DOI: 10.13203/j.whugis20230474)

[29]

[30]

[31]

[32]

[33]

[34]

F-CA) Model[J]. ISPRS International Journal of Geo-
Information, 2015, 4(2): 447-470. DOI:10.3390/ijgi402
0447

Xia Li, Anthony Gar-On Yeh. Neural-network-based
cellular automata for simulating multiple land use cha
nges using GIS[J]. International Journal of Geographi
cal Information Science, 2002, 16(4): 323-343. DOI:1
0.1080/13658810210137004

FEAE, B, S5 R R IX I RIRBR S SCHER R
AT BIE FE—— LAY T B oA B[], BRI T 0T 72,
2020(09): 31-39. [Jia Tang, Feng Zhen, et al. A Stu
dy on Optimizing Strategies of Residents’ Inter-city
Mobility Support System for Regional High Speed R
ail Corridor: A Case Study of Shanghai-Nanjing Hig
h Speed Rail[J]. Modern Urban Research, 2020(09):
31-39(Ch).]DOI:10.3969/j.issn.1009-6000.2020.09.005.
XREAR, RIS, X%, BPE ORI AT B
WHit e 5 R[] sPORF AR (5 BREERR), 20
22, 47(10): 1598-1614. [LIU Yaolin, TONG Zhaomin,
et al. Progress and Prospects of Research on Optim
al Land-Use Allocation Modeling[J]. Geomatics and |
nformation Science of Wuhan University, 2022, 47(1
0): 1598-1614.] DOI: 10.13203/j.whugis20220603
rfr, W, . T RS DR S A ST RO #R 1 Pl E
N FEIRI[]. $ER(E B REA 224, 2022, 24(08):
1502-1511. [Wei Gao, Wei Tu, et al. Synergistic Si
mulation of Land and Population in Metropolitan Are
a With Dynamic Influence Factors[J]. Journal of Geo
-information Science, 2022, 24(08): 1502-1511(Ch).]
Yao Yao, Xiaoping Liu, et al. Simulating urban land
-use changes at a large scale by integrating dynamic
land parcel subdivision and vector-based cellular auto
mata [J]. International Journal of Geographical Inform
ation Science, 2017, 31:12, 2452-2479. DOI: 10.1080/
13658816.2017.1360494

Xun Liang, Qingfeng Guan, et al. Understanding the
drivers of sustainable land expansion using a patch-g
enerating land use simulation (PLUS) model: A case
study in Wuhan, China[J]. Computers Environment a
nd Urban Systems, 2021, 85. DOI: 10.1016/j.compen
vurbsys.2020.101569



M&E R LEABFMRKXEIERHRESE AMER, 1§ IER RO !

SRR ) FAR AR R T

FI FH 25 Y8 25 [R1 55038 B3 A 28 B R IR IR B vk

MR, 205 0R, IS, B, EIER, WY, BXH
PR 4R (15 B R RR), 2023, 48(5): 784-792
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20200691

TR AR E AR AR S R
AR, R, X%, 3t

IR 222 4R (15 B RMERR), 2022, 47(10): 1598-1614.
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20220603



