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Fig. I Urban agglomerations in China
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Fig. 3 High-speed railway access pattern between each pair of central cities in 2021
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Tab. 1 Average access time to China's urban agglomerations in 2021
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Fig. 4 2021 China's central cities between high-speed railway access time pattern
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Fig. 5 Spatial connection patterns of China's urban agglomerations in 2021
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Fig. 6 Division of China's urban linkages into overlapping communities in 2021
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Fig. 7 Identification of overlapping spaces in China's urban linkages communities in 2021



940 i B 2E 784

HIHRF W . BUACKE, SCBIRPRINBESIMEM | #H5C, KFER) Mk, fikh
TP X SRR X, R RSB s )] P KA - DB sl e/

Ko fipt X5 it XIE 2 & 2 W R, SO XCZ TP S5 (K 7b) .
BB AL TS Al e XSS, — 7 S A S OO XTHE . DR, Si— 7
W 1) 356 20y o T2 3l T % e i — AR R, TR DU S R B SR, SRR IX H] 32
g KPR IX SR =M XE SRS A IL . N2 Sk, 3R R P
b DX A DX AR T4 DI, PR = A — Al R i . (vt D e 2 25
E P L S k157 ol N e U e D 'ali=2') A S [ S/ S =3/ M D [ VA 1 )
PPGEIE A T4, ERSZ . SRR EEA A (K 7).

SUASEA XS BRI DR ISR . ZfH . BSEE | B 9 4028t DA gk
AT, T8 AU XS E PR XA AR AL (1 7d) o mUHEsE A XS AR At
X, REMADKOE MBS RITE . A, Tr 78 7, BAERtrmiE, ki%EE =
AKX Z IR A SRl EHT (F 7e) o

PRI S R A O e B A Sk . O L IR AF 6 T . &S [E] oA B
Eh, BB (7). IRATE R, Bl S ARZ MR, [k T
T B T ) 245 K % 14 G U A0 45 P B Wk, — S R Rt P it SR el A AR
AR A L B — I T T 58 AL 1 AL X T] AT BEFE A 38 AL

F BRI A X5 2 VAL IXOE S & 25 A 5 XS . KoK EVE 3N, ks s
(]2 F it DX 4 PY U A0 OB DR, [t e DX 3l 2 TR A AT e, ARFERR 7Y ek
TRV I A AL, et v S DX DY T X 22 ] R R 2 AR et (7)o

ZERE, HIXASE S NS AR . XL E LR T D45 5 A e i 2 3k
Yoo BB L, B ARG o i . WX ERE, REMmH 2T IX
SO R, FEATEX R 22 A TR RIS A, IR A 3t B DA (A S B T R
PHIXCIRE] S8l , e A e RS TE O -5 B B S DA o FE3 T I BE L, S I
THARSC R POlIE , W I SRR, RO IR R A RE, (KB T 28 S 25 AIEIR
T R B )UK

5

5.1 i

ASCHH 2021 FF gk F s i 2080, DL s E iR E) it “eE
123 473 ” APIA T, XA T 4 EEI T i DA R O3 i A A R e 25 5, 3k
T VIR A, Y0 SLPA BERUR 4 [ AT i EA T X R4 S A B s
R, 9T IR (A% SR & R S 3 D e se & 28 (R BRARAIE . R asieh: O W Eg
TIRE2 h A ECE A 154, SYRTTRER A 79%; ST Ay @ sk mst |] 1, &4k
LRI AMNE AR SRR R SR, @ HO i 3 hal s SR L
B RZ BTG RE, R WA SERHE, @ Wil sd St X Z Ak
PP I A3 [ R0 R 14440 IX, “BIMR e DLVEACA 34X . @ X E R4t X 3k
138 Z s MR, A fE L &0 9 ML X 3G 27 &l =, ® fFEEEES L,
LB R AVRSGHIR s WX AARE, &Ik 207 T X3 e3k i fi, 78
ITEIX K] b2 Ab T s by ; e hie BaE, SRt EmEE, Wil
U 5iARIGe, RN ML ] 25K R AL



434 IRSCT: 2 o v TR o B T SR 5 23 () S B 941

XA X 538 & 28 (BRSO T3 MR 4 0 &, nRBUE i 7t fk
S, S4h X5 QO SHiliEIEcE X A 1 K Ak 5, B SR K A Tk M X Y RS 3
M @ WARVGMIEIEIZRE, DAL PO S0 K S % XTI R, &
FIHRN X IR R N 2 1 Q) 2R AR dbat X | R AtIX . NSl X . Kihdedist
X ks i, 2SI R L A | SR PR A R A R A . 8B A A
. (D R I E AT DAy R BRARUT T 5 XA 3, B3k o 22 s X ek 5
AlRE, XK RIEALEI SR S8 1 @ R XSRS 1 2k, XSS B T NG
KK, EPEFTEALIX, SR IRPR kI T iE ;. O HAbSS B as e X, 2ol
SEIRPREREE I, B2 e m R 4%, PR
5.2 itig

ERE IR A E R A Sy, B EEh IX B Es ) I B i, (i E R N
F) hIg . “F20354F, BEAIE AR X 1 hom B BRTTEE2 hilik . e E E W
3 h 7 5 0 AR SR o AR S I X 3 T R P R T A A AR R AT A, B
19T EE A S 2 hiE kbR e TT BEE R Bk 150, A ST RE/E 1 h2 )N, 3k
BT AR X AR, R E A B A R AR RN, ST AR ER IR T A A AR
AR AR I T R PR 0 s [T R S A AR o DT A UR AR 2R B R R TR Y s ()48
i, WJF TR G AR A R IVER . BRI, AR SCE— 25 ax X oo Co 3ok i 38 3546 )53 437 LA
T 3hil ik A (H 4 7 5 PV R B , OIS T T AT S 00 O 30 T 30 S Y R i
ARG A R 5 Il T A 110 28 (1) e R 2 4

1978 AEVAETF R IR, JETF AR ASCHB IR 25 | X el R 1) 22 5 A% 0 32 Bk
Z730, X (Al Je K 430 20 32 B S R TR P = Ry . UKk . Bk
SRR UL IR BRI A 19 IR R . AR T AR, MO R T A
s H 252 B EM . 5B XRIRRE, A SCHFRER, SEm M T b E X ks
(A% Sy S PRSIk T PR R 5 XS A R SR S 8 e SRR R, AR SCHUN A IX 3 el 22
INFZ R . AR . B RATFIX, WA T #f S5 a8 A [ya i . st
XoRFE, Lok miBe . R T BEA U A58 2k T i = Ak X, sl sk
R XI, T SRS AL AR T AR U & R H DX DX e ) 8 r A X
TR, MRS AR T 5 X E AR i\ B 25 7 A B AR R ) AR X A
BT AR TPERER X, FE DS ARG A P HIX” 7 s ekt N &
BRI ERES AT XS LV X R B, ES AR I E MR RTR . Bt IX
wotpb I Rildedeat X RAbt X AR R A AT SRR I AR ST . S8
P H L T

EFaMBRN PR ES RMNgl . . BREEHFFENE. O M
EALRHIE . MR SCRA KRG, CEEMFL. HE . RS AUTE B A 2
W, R BAE AR S A T 22 (] B K AR B, X AR FR AN PR B 3 i A Y
#B, PRI mk . DU R R A N A A T, 30 S AL X NI R, 2
PR L OC R 5K R AT M B R ERE ; B MAIE ., PR, — M HAFETRE EH A
BRI SRR, 55— EAAAE AT A EARBOE R, R T BGE M e,
W H, PSRRI, FEKPIAHEX . K=MK sUEEsE X IR
XA E A, PR RAFE, 25 b, “MZER" T, T aEgsi s R ae s b i1y 4
SEARRMGE, RFCE PG IE, TSN I T RE S 55 AL M B AR T 5 AT B AR 2
W, 3Bz KRB R R SIS XM o6 T A K. @ 8 HEAURE: WX H




942 i B 2E 784

MRE, Kbt XS REMEX U XS BB XAE P Al I . 5t sl
e F 2 BT S X, 88 A R A POR RO, SMip s . 5 i
TE 5 SR o b DX BRI AR A I RRAE 5 I PPt DX R At L 22 P XS R B A
DX, BUHBAE IS IR B A AR = At X s B zs ), 28l oA LA foJf 5t
ANTFE 1 AR L oA . HAHEIX Z 77 AR 22 s ), TS B2 b2 5 o REl
PR A, ARHAL X SR B S . el W, X ZAAHEAR N . FHER N, KRB
AFEEEFFER 2 W H. . Q) B RPEAE AL WS REWAKRE, LR G
M Brrg WSk AT — 7 MR A T BO R D e T T ST AR , AR AN AT X A Y
WA, BT mAEEEHT, B KPR KR =M s
DL AR R AL, PRI m AR AL X A [ AR SO, BSOS [ RUBE, 4% s 1]
SZHAEM . AT, ZRGEEG S TR0, A R Rz a) g

A B AL XA B, RERSRA s v L 3 2 ) A JRAR R R I . A SLPA R
PEREARTE , IR —E BIE B AR (M, BERS A BB IR S B 45 s
IIMTAE SRR, SLPABIRIRERE LY & M BRI R A A, W AN R] T 4t DX I 1 =5 (el ks S
IR FI X2 )22 5, PRl B U AL IX RS2 e as(a], AR TR X b R 2
[BI52 B T B —E BLIR T

TEARFRMIEFE A SCEAT HE— L BRI SRR TT . (D AR SO T4 2 i 1] 48 i dfs
JEEERT S 2 ) RURE , RS [l A AR FIBL 5 T E— 2P 4R 5T s @ T A2 LA 254K
e Z Mgl s, BRI M S Z 2 0] B kil mARTE —SEh i A i
S, BT AT A IR ST R, ST A S T R DU TR

S 3k (References)

[1] Fang Chuanglin. Progress and the future direction of research into urban agglomeration in China. Acta Geographica
Sinica, 2014, 69(8): 1130-1144. [J5 Gk, 30T HFIFIE O 1Y 5 23 e 5 AR A/ Uy ). HiBH2E4R, 2014, 69(8):
1130-1144.]

[2] Wang Degen, Fan Ziqi, Zhao Meifeng. Spatial pattern of 2h travel circle of major urban agglomerations in the Yangtze
River Economic Belt. Geographical Research, 2022, 41(5): 1388-1406. [JEfEAR, 1 FAL, #8438 K. KT 37 2
THE 2h AT ASE FEIAR SRR AR, HIFRATT, 2022, 41(5): 1388-1406.]

[3] The Communist Party of China Central Committee and the State Council issued the "Outline for Building A Leading
Transportation Nation". http://www.gov.cn/zhengce/2019-09/19/content_5431432.htm. [ Ff 3 rf e [8 45 ¢ B[ & (52 18 5%
[E B LEL). http://www.gov.cn/zhengee/2019-09/19/content_5431432.htm.]

[4] Hansen W G. How accessibility shapes land use. Journal of the American Institute of Planners, 1959, 25(2): 73-76.

[5] Gutierrez J, Gomez G. The impact of orbital motorways on intra-metropolitan accessibility: The case of Madrid's M-40.
Journal of Transport Geography, 1999, 7(1): 1-15. DOI: 10.1016/S0966-6923(98)00029-5.

[6] Wu Wei, Cao Youhui, Liang Shuangbo. Temporal and spatial evolution of integrated transport accessibility in the
Yangtze River Delta: 1986-2005. Progress in Geography, 2010, 29(5): 619-626. [ %28, B4 #, FEXE. 20 {42 80 4E1C
PISRA = A M X 2545 583 Tk R (A2 L. MhIRR2E IR, 2010, 29(5): 619-626.]

[7] Li Peiquan, Cao Xiaoshu. The road network accessibility and spatial pattern of Guangzhou-Foshan Metropolitan Area.
Economic Geography, 2011, 31(3): 371-378. [Z={i A, B /INEE. | (I 300 117 Pl 2 66 o0 265 30 1 1 S s o)A Jm). 655 i
#2011, 31(3): 371-378.]

[8] Liu Hui, Shen Yuming, Meng Dan, et al. The city network centrality and spatial structure in the Beijing- Tianjin-Hebei
Metropolitan Region. Economic Geography. Economic Geography, 2013, 33(8): 37-45. [X#F, H %44, &t & T
S T TR PR srCHEBE R T R 4 B v e S S [ S5 RS . 280 B, 2013, 33(8): 37-45.]

[9] Liu Zhengbing, Liu Jingyu, He Xiaopei, et al. The spatial connection and network feature of Zhongyuan Economic
District base on intercity traffic flow. Economic Geography, 2014, 34(7): 58-66. [ X 1F &, X &%, fa] il 45, i
B DT 25 (R 2R B H M54 S AT FE TR s . 405 HbHE, 2014, 34(7): 58-66.]

[10] Liu Anle, Yang Chengyue, Ming Qingzhong, et al. Urban agglomerations transportation network space-time evolution



434 IRSCT: 2 o v TR o B T SR 5 23 () S B 943

in the frontier mountainous area: A case of Urban Agglomerations in the Central Yunnan. Economic Geography, 2016,
36(4): 70-77. [XUZIR, AR B, WD AG., 45, 320 0Ly dul v AR A2 10 19 245 A IR 2 384 LD R STio i 49, 22 5 2,
2016, 36(4): 70-77.]

[11] Sun Yang, Yao Shimou, Zhang Luocheng. Functional structure of spatial flow in the Yangtze River Delta: Analysis of
passenger based data for the high speed railway. Progress in Geography, 2016, 35(11): 1381-1387. [#)FH, Bk+-i%, 7k%
JG AR AR 23 (E O SR I RS T B 2 B . M HRLSAERE, 2016, 35(11): 1381-1387 ]

[12] Mei Lin, Huang Baishi, Ao Rongjun, et al. The spatial pattern and evolution of high-speed railways accessibility of the
urban agglomeration in the middle reaches of the Yangtze River. Economic Geography, 2018, 38(6): 62-68. [k, #A(]
A, B, A5 VT T A v S R T SR MR R S, 2T 3, 2018, 38(6): 62-68.]

[13] Gutiérrez J, Gonzéalez R, Gomez G. The European high-speed train network: Predicted effects on accessibility patterns.
Journal of Transport Geography, 1996, 4(4): 227-238.

[14] Horner A. Changing rail travel times and time-space adjustments in Europe. Geography, 2000, 85(1): 56-68.

[15] Gutiérrez J. Location, economic potential and daily accessibility: An analysis of the accessibility impact of the high-
speed line Madrid-Barcelona-French border. Journal of Transport Geography, 2001, 9(4): 229-242.

[16] José M, Urefia, . The high-speed rail challenge for big intermediate cities: A national, regional and local perspective.
Cities, 2009, 26(5): 266-279.

[17] Chen C L, Hall P. The wider spatial-economic impacts of high-speed trains: A comparative case study of Manchester
and Lille sub-regions. Journal of Transport Geography, 2012, 24: 89-110.

[18] Wu Kang, Fang Chuanglin, Zhao Miaoxi, et al. The intercity space of flow influenced by high-speed rail: A case study
for the rail transit passenger behavior between Beijing and Tianjin. Acta Geographica Sinica, 2013, 68(2): 159-174. [ 5=
g, TRk, XAy, S5 nUHIPR B RN ARSI B A8 R ARAE. HIEAH, 2013, 68(2): 159-174.]

[19] Wang Jiaoe, Jiao Jingjuan, Jin Fengjun. Spatial effects of high- speed rails on interurban economic linkages in China.
Acta Geographica Sinica, 2014, 69(12): 1833-1846. [ -1 tk, fEMUIA, 4 XUE. 1 sk i e r 3811 45 o) 4 A e i
FEGS2 0. HUFH 247, 2014, 69(12): 1833-1846.]

[20] Jin Fengjun, Jiao Jingjuan, Qi Yuanjing. Evolution and geographic effects of high- speed rail in East Asia. Acta
Geographica Sinica, 2016, 71(4): 576-590. [4: XUE, FE#50H, F5ICH. A W R 40 6 1 2% 1) 2 Jr i 16 5 b B A0 T
. HHE2EAR, 2016, 71(4): 576-590.]

[21] Huang Jie, Du Delin, Wang Jiaoe, et al. A comparative study on network structures of high-speed train and inter-city
coach based on the urban agglomerations. Scientia Geographica Sinica, 2020, 40(12): 1958-1966. [#: i, FHfEHk, T
I, S5 FETFIRTTHE B W40 42 SRR TR E A 250 L. s FERL, 2020, 40(12): 1958-1966.]

[22] Willigers J, Van Wee B. High-speed rail and office location choices. A stated choice experiment for the Netherlands.
Journal of Transport Geography, 2011, 19(4): 745-754.

[23] Martin J C, Roman C, Garcia-Palomares J C, et al. Spatial analysis of the competitiveness of the high-speed train and
air transport: The role of access to terminals in the Madrid-Barcelona corridor. Transportation Research Part A: Policy
and Practice, 2014, 69: 392-408.

[24] He Dan, Yang Ben. A study on the influence of high-speed railways on urban hinterland: The case of north Anhui.
Urban Planning Forum, 2011(4): 66-74. [fa] P}, 4 #%. o5 o 2k i 0T V206 Hb DI T 1 b 19 5 e IF 5 DA e A b DX 6.
T HLRIZA T, 2011(4): 66-74.]

[25] Chu Nanchen, Jiang Bo, Zhao Yinghui, et al. Potential impact and optimization of intercity high-speed rails on the urban
system spatial pattern evolution in Heilongjiang province. Economic Geography, 2016, 36(4): 78-83, 125. [#If# i, 2%
T, X R, A5 SR e AR A St B I VT IRARL (AR 3R 2 [T Jmy (W 5 i) S AR Ak, 2655 M3, 2016, 36(4): 78-83, 125.]

[26] Guo Jiaying, Wu Wei, Cao Youhui, et al. Assessing the impacts of high-speed rail on regional spatial structure: A study
of Yangtze River Delta urban agglomeration. Resources and Environment in the Yangtze Basin, 2019, 28(12): 2817-
2826. [Fh57 A0, B, WATHE, S5, BRI e A I A Sl T R DX A TR 2R A S R IR YT e B U PR,
2019, 28(12): 2817-2826.]

[27] Chakraborty T, Chakraborty A. OverCite: Finding overlapping communities in citation network//2013 IEEE/ACM
International Conference on Advances in Social Networks Analysis and Mining (ASONAM 2013). IEEE, 2013: 1124-
1131.

[28] Yang J, Leskovec J. Overlapping community detection at scale: A nonnegative matrix factorization approach//
Proceedings of the Sixth ACM International Conference on Web Search and Data Mining, 2013: 587-596.

[29] Maity S, Rath S K. Extended Clique percolation method to detect overlapping community structure//2014 International



944 i B 2E 7845

Conference on Advances in Computing, Communications and Informatics (ICACCI). IEEE, 2014: 31-37.

[30] Ghorbani M, Rabiee H R, Khodadadi A. Bayesian overlapping community detection in dynamic networks. 2016: arXiv:
1605.02288. https://arxiv.org/abs/1605.02288.

[31] Nguyen N P, Dinh T N, Shen Y L, et al. Dynamic social community detection and its applications. Plos One, 2014, 9(4):
€91431. DOI: 10.1371/journal.pone.0091431.

[32] Das A, Nayak J, Naik B, et al. Generation of overlapping clusters constructing suitable graph for crime report analysis.
Future Generation Computer Systems, 2021, 118: 339-357.

[33] Palla G, Derényi I, Farkas I, et al. Uncovering the overlapping community structure of complex networks in nature and
society. Nature, 2005, 435(7043): 814-818.

[34] Fang Chuanglin, Wang Zhenbo, Ma Haitao. The theoretical cognition of the development law of China's urban
agglomeration and academic contribution. Acta Geographica Sinica, 2018, 73(4): 651-665. [ GIHk, EIRVL, DikEE. o
FEIIRTTEE 0  75 MU 0 BRI DA 5 b B2 DAk, b4, 2018, 73(4): 651-665.]

[35] Zheng W S, Du N Q, Wang X F. Understanding the city-transport system of urban agglomeration through improved
space syntax analysis. International Regional Science Review, 2022, 45(2): 161-187.

[36] Chen Wei, Liu Weidong, Ke Wengian, et al. The spatial structures and organization patterns of China's city networks
based on the highway passenger flows. Acta Geographica Sinica, 2017, 72(2): 224-241. [, X T4, f SCHT, 45, 3
TSR T T DR T 2% 2 R g s TR 2B, 34z, 2017, 72(2): 224-241.]

[37] Zheng Wensheng, Xiong Yajun, Wang Xiaofang. Evolutionary characteristics of railway flow network urban
agglomerations in the middle reaches of Yangtze River: Based on game overlapping community model. Economic
Geography, 2022, 42(11): 9-18. A (T, AEIER, FIRET5. KT e i fEAk i L I 5 AL RRAE : 6T IR se St X
REAL 5 HT. 20 B3, 2022, 42(11): 9-18.]

[38] Wu Xiaolan, Zhang Chengzhi. Multi- label propagation for overlapping community detection based on contribution
degree. Journal of the China Society for Scientific and Technical Information, 2015, 34(9): 949-957. [ 52/ %, &5 .
LT GUERE 1Y ARG A% A AL X R BESE. 54253, 2015, 34(9): 949-957.]

[39] Lancichinetti A, Fortunato S, Radicchi F. Benchmark graphs for testing community detection algorithms. Physical
Review E, Statistical, Nonlinear, and Soft Matter Physics, 2008, 78: 046110. DOI: 10.1103/PhysRevE.78.046110.

[40] XieJ R, Kelley S, Szymanski B K. Overlapping community detection in networks: The state-of-the-art and comparative
study. ACM Computing Surveys (csur), 2013, 45(4): 1-35. DOI: 10.1145/2501654.2501657.

[41] Xie J, Szymanski B K, Liu X. Slpa: Uncovering overlapping communities in social networks via a speaker- listener
interaction dynamic process//2011 IEEE 11th International Conference on Data Mining Workshops. IEEE, 2011: 344-
349.

[42] Nicosia V, Mangioni G, Carchiolo V, et al. Extending the definition of modularity to directed graphs with overlapping
communities. Journal of Statistical Mechanics: Theory and Experiment, 2009, 2009(3): P03024. DOI: 10.1088/1742-
5468/2009/03/P03024.

[43] Newman M J. Modularity and community structure in networks. PNAS, 2006, 103(23): 8577-8582.

[44] Hong Y, Yao Y. Hierarchical community detection and functional area identification with OSM roads and complex
graph theory. International Journal of Geographical Information Science, 2019, 33(8): 1569-1587.

[45] Chen Yu, Xu Jun. A distance-based method of community detection in complex networks. Journal of Geo-information
Science, 2013, 15(3): 338-344. [FRU%, FH. 25 &M HIE B 19 52 7% (26 4k IX P25 4 30k, Bk 5 ELRL #2447, 2013, 15
(3): 338-344.]

[46] Xiong Ying, Xu Yadan, Sun Weijun, et al. Comparison and optimization of the spatial structure benefits of urban
agglomeration: A case study of Changsha- Zhuzhou- Xiangtan urban agglomeration and Dongting Lake urban
agglomeration. Scientia Geographica Sinica, 2019, 39(10): 1561-1569. [REJE, V. J}, FINAETE, 45, 3k i s () 25 A 5L
s PP S AT s AR RISE B I B W B 1. BB 22, 2019, 39(10): 1561-1569.]



434 IRSCT: 2 o v TR o B T SR 5 23 () S B 945

High-speed railway access pattern and spatial overlap
characteristics of China's urban agglomerations
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Abstract: A well- developed transportation network can profoundly influence the spatial
connection of cities and reshape the regional spatial pattern. This paper used 2021 high-speed
railway passenger time data, and took the construction of "National 123 Travel Traffic Circle"
proposed in the "Outline for the Construction of a Strong Transportation Country" as the
starting point. It compares and analyzes the access patterns and differences of national urban
agglomerations and central cities, and further uses the SLPA model to identify the community
division and overlapping space of all high- speed railway connected cities in China, and
explores regional development trend and the geographic characteristics of overlapping space.
Some conclusions can be drawn as follows: (1) There were 15 urban agglomerations with 2-
hour access to Chinese urban agglomerations, accounting for 79% of the total number of urban
agglomerations, and the weighted average access time of cities showed a "circle-type" spatial
pattern of expanding from the central area to the peripheral areas from low to high. (2) Most of
the 3-hour access contour coverage areas of central cities are beyond urban agglomerations,
showing the spatial characteristics of "cross- urban agglomerations". (3) The overlapping
community discovery algorithm divides China's urban space into 14 communities, and there are
only 3 communities west of the Hu Line. (4) The overlapping space was identified for the
divided communities, in which 9 communities overlapping a total of 27 cities were generated.
(5) In terms of spatial morphology, the overlapping cities were distributed in a point or belt
pattern; in terms of spatial location, the overlapping cities are mostly located around the
regional central city, and in terms of administrative divisions, they were mostly in the inter-
provincial junction zone; in terms of urban function, the overlapping cities rely on the high-
speed railway circulation channel, and through the transition and conversion function, they
were manifested as a network connection bridge between communities. From the perspective of
high- speed railway transportation, the regional spatial pattern showed cross- urban
agglomeration linkage and group development, and the networked, interactive, and cross-scale
role of overlapping spaces was highlighted. For the better development of the city and the
region, for the characteristics of overlapping communities and overlapping spaces,
communities can try to fill in the gaps and improve the inter- community capacity, while
overlapping spaces can try to combine their own advantages to create more cross- regional
connection possibilities.

Keyword: urban agglomeration; high-speed railway access patterns; overlapping community
models; community division; overlapping spaces



