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The Impact of High Speed Rail on Regional Accessibility and Spatial Linkage
Patterns: A Case Study of the Yangtze River Delta City Cluster
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Abstract Taking the Yangtze River Delta city cluster as the study area, based on intercity high-speed rail travel time, frequency, and

population flow data, the study investigates the impact of high-speed rail on the evolution of regional accessibility and spatial
linkage patterns using average travel time and social network analysis. The study finds that the high-speed rail has promoted
balanced access of large, medium and small cities to the Yangtze River Delta high-speed rail network, and the overall inter-
regional transportation time is reduced by 50%, but the excessive out-of-route subsidiary time put cities without high-speed rail,
medium and small cities at a disadvantage in the regional accessibility pattern. In addition, high-speed rail has promoted the
uneven evolution of the regional connectivity pattern in the Yangtze River Delta. Driven by the central radiating high-speed rail
network, the population tends to flow to the central cities such as Shanghai, Nanjing, Hangzhou, and Hefei, forming a core-edge
pattern of co-location with the surrounding areas, while the cities without high-speed rail and peripheral cities face the dilemma
of factor loss in the regional connectivity network pattern. Finally, the study qualitatively summarizes the role paths of high-
speed railways in influencing regional development and makes relevant suggestions for promoting high-quality development and

balanced regional development in the Yangtze River Delta.
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Fig.1 High-speed rail network of the Yangtze River Delta
city cluster in 2020
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Fig.3 Accessibility patterns of ordinary and high-speed rail in the Yangtze River Delta city cluster
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Fig.4 Transportation network pattern of high-speed and ordinary rail in the Yangtze River Delta city cluster
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Fig.5 Characteristics of population mobility network patterns in the Yangtze River Delta urban agglomeration
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TR RS AR A DX U R A L AR
YIRS S S VA IS T ¥ d R Wt
28 AT 3 A A 2 DIk 2 0 4% 19 O R
e Y R RO [X 3K i B ST, A A e
TR R DX UK PR A

41 SHRTEEINEET RN

HERFE

PR VSR T XU 25 B, R A% R
RN DI — AL R SR A 1 58 i~ PA Y K
JF- 15 o B B ) RO LRSI T B X e 4 5 6
R SRk PR 2R, TR RS T 10 B 2 5 | ) K i 5
TR BT RN VG 3 1 40T Sk i )
32 B, IR T T DR LA B B 4 R
Z A, oY ) AL 2 IR R R AR T
AR R S T IE JE , Ja R A AT 7 S dill
B A s s A T R 2R AL i e
AERE, TARAEAL R B A2 PG 0 I, 4 2T
HARRE” W™ AHRo —
(A %, A, ks BB T DX 4L
DA S X I DY, B3 T DX AP R
PSR G R, (E SRR A TF IR AN 35 1 °F-
T Al BEAAE b Y -5 AR 2
TR o I, T R IR SE A S I X35
— AL T A SR e, DT XS DX IR J ™ A S o

42 BESRENXRGEERACEENILES
THREN
TR e 2 7 AR DS R Y I
sl S X e A AT - A 5l )
TR R EM S 22K JO/R 2R A Hr 4

WL 2 AR EAE P A RE AR PR,
BRI T2 AR LA FF B s, B
s Al SO 1] DX A 2% P S DA MBS )
Rzl , (R A= BERAE X IR B Y B sl Bt
bb, RBRFRE PR AA R AR 2
BR e AN 5 AR R AR G H BT A
PRG-I A7), SR I P R DAL
Bt )a, R T7 GRS B IIEE T, /N
T B S A LS RO, Sl i XM ETR
Hb BB FRANE , A0 v AR X HAT
— RIS, (B BIHTRE ) AS R /Il )
il oy Bt 22 , FENL A R RS T, THOT IR
AREERTN P B B2 5% BURE G R A
TR M, 42 Fe il oLk FLIEK I 2 R i i 45 2
H 5 I PR R T Bt AT AL, v it IX 0
IR R E T Y ]I, UK T - ST e
XSl i A AR 3, LBl AL SRS LA A b S
F5E 5> TARFR TR DR Je = A 5 o

43 BHSBXEESRRURMFLARK

HERRER

TR RRAE Bl DX S R R TR BRI, 51k
T “SREER, WHTE MR, BR T
XIS e e o A A 7 BEER A Bl A AR N
IR BERTER T, 9520 01 BEAR BRI T
IR RA TR WA T R R SR ER S R AL A o
O, R UL P K = A
Bsa L A X R AR R TR P A B3
HEUM S B IEEE RO T, AR 5 Sk ki A
PURE AR KSR AN REA A B M EB i 13 [X
SR b b, 1 — PR T S O

KRKIREH AL,

B, P “TIURRON” P T R, B kAR
Rtk XL A i 2l i IR ,  mT A S BB
AOARARTRE D 3 X S 2 A P

44 BEKETT BUTRMETH KANEE

AYOEEFRER

AE T S M) X 30K Fe Y A L vl BURE
“BRWHT" —HAEREENE Y A%
HERMBELE AT B S AT &
PR 38 Pl W A 3 S BORI & Ak i
HEACH K FRAAB , HE B3 7 Ml 5 R A A 22 )
AL o — 5T , 3415 B RF AP T P e sl DX ik
B, “ TR BRI R TR EER 3 AR
ABCSRER~ 5 b PR i g S v R Pt oy )
B R R F TR e A TR T R T AR 5
T35 W, F HUBUORF G A A\ A5 Lk B R
R BORTRFR NSRS i ZER MR 510, Il
i AT B AR B L T AL 1 3R A
BB B R S5 A i P PRSI TR o
Z R T #0747 A, 4 B
JRFER G R BORE I TEER 2l B ) S R 2, W 5
TR EER TN , IR DX IR Je ™ A5 o

5 &iE

VAR = A i, A SN XT38 A 22 ]
YR A% Jey P T R B 2 Y R O DX S Ry
RIEMY S, IF IS T R R A DX Ik R AR
JH A2 - O Bt sl 48 K v /NS T B 34165 b
BANTREMAREMG QR MAHERK=
Ak W% i “ 27 FRIEA A ORI AL
BRI T e TG DR T, k3l X 3



158 | @M

TR AL B E R i AR R A, O DX
Jo i R FR AR A T BUAL, AH ths i DX A 1
Jo i JE R AN SR, UMLK =/ X
S PR R R AN AN X SR P 2 e o B

Sk References

(1

[2]

B3]

(4]

(3]

(6]

71

(8]

T#, 4. B 5w ok s 2 5 A A R
JB B BR[N] AXHFE 2014, 29 (1) :9-14.
DING Song, LI Hong. Progress of overseas studies
on spatial economic effect of high speed rail and its
implications[J]. Human Geography, 2014, 29(1): 9-14.
KR BHBEREEHEFLAR—ETILEN
SRR AT AL £ (FFD, 2017, 16 (4):
1533-1562.

ZHANG Jun. High speed rail construction and
county economic development: the research of
satellite light data[J]. China Economic Quarterly,
2017, 16(4): 1533-1562.

ZHOL, H R B ST R R K R
i AR VAR FE A B M A
2018, 38 (2) :233-241.

LI Xinguang, HUANG Anmin. Spillovers effect

of the high-speed railway on counties' economic

growth: taking Fujian Province as an example[J].
Scientia Geographica Sinica, 2018, 38(2): 233-241.
SPIEKERMANN K, WEGENER M. The shrinking
continent: new time-space maps of Europe[J].
Environment and Planning B Planning and Design,
1994, 21(6): 653-673.

SCHE, B, Bkt o [ I T A M KA
B4 Ry 8w 0] ASCHLZE, 2017, 32 (1) :99-108.
WEN Hu, HAN Xu. The impacts of high-speed
rails on the accessibility and the spatial pattern of
regional economic development in China[J]. Human
Geography, 2017, 32(1): 99-108.

S, b E B AR, % TR R R T
EWHL B G PR EERR Y]
HFBHF %, 2015, 34 (5) :825-837.

MA Yingyi, LU Yuqi, KE Wengqian, et al.
The influence of Pan-Asia high speed railway
construction on spatial relation between southwest
China's frontier area and Indo-China Peninsula[J].
Geographical Research, 2015, 34(5): 825-837.
kAL, ELR, BF F mHhARZK =AM
X W A R ] KD R R S R,
2018, 27 (10) :2182-2193.

YAO Zhaozhao, CAO Weidong, YUE Yang, et al.
Study on the influence of high-speed railway on
the accessibility pattern in Pan-Yangtze River Delta
region[J]. Resources and Environment in the Yangtze
Basin, 2018, 27(10): 2182-2193.

RXRAF RN % BT RAERT X
gl 2532, 2015, 35 (10) :57-63.
SONG Wenjie, ZHU Qing, ZHU Yuemei, et al. The

91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

impacts of high speed railways for different scale
cities[J]. Economic Geography, 2015, 35(10): 57-63.
IAM ERL, FRE BHREMEET FE+
I T R A B Bk B AR R ] AT R B TR,
2018, 37 (4) :54-60.

WANG Chunyang, REN Xiaohong, LI Yuhua.
Accessibility and linkage pattern of central cities
under high speed rail network[J]. Areal Research and
Development, 2018, 37(4): 54-60.

WANG J J, XU J, HE J. Spatial impacts of high-speed
railways in China: a total-travel-time approach[J].
Environment and Planning A, 2013, 45(9): 2261-2280.
FHE, REBL BEKEH KA % B H
ERBEARR—N "RBLZEKT B W
AR (). MLRIIF, 2011, 27 (7) :26-30.

LI Shengquan, ZHANG Qianghua. High-speed rail
transportation hub development mode: from transport
complex to urban complex[J]. Planners, 2011, 27(7):
26-30.

Ik FH FEE G RRRTAESRESE
# R LV 2 A 2R, 2016, 38 (S1):4-9.
WANG Zhen, QIN Pai, LI Zeping, et al. The impact
of Beijing-Tianjin intercity railroad on the separation
of employment and residence[J]. Journal of Shanxi
University of Finance and Economics, 2016, 38(S1): 4-9.
R A, RB A, F R Rk
"R B B B & RS ] 3R 2R, 2013,
68 (2) :159-174.

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[J]. Acta
Geographica Sinica, 2013, 68(2): 159-174.

SASAKI K, OHASHI T, ANDO A. High-speed
rail transit impact on regional systems: does the
Shinkansen contribute to dispersion?[J]. The Annals
of Regional Science, 1997, 31(1): 77-98.

KWANG S K. High-speed rail developments and
spatial restructuring: a case study of the capital region
in South Korea[J]. Cities, 2000, 17(4): 251-262.

WL BE BARERERREEALEFY W
P 37 5 RBAXIF 5, 2017, 9 (2) :176-200.
LIN Shang, FENG Lei. High-speed railroad
construction in Japan and its socio-economic
impact[J]. Journal of Urban and Regional Planning,
2017, 9(2): 176-200.

EEAR, BRE, HA, 5 KR U B A A
HRBR EANE— & B P RO Al A
4R, 2015, 70 (2) :214-233.

WANG Degen, CHEN Tian, LU Lin, et al. Mechanism
and HSR effect of spatial structure of regional tourist
flow: case study of Beijing-Shanghai HSR in China[J].
Acta Geographica Sinica, 2015, 70(2): 214-233.
TRAVIS M L. High speed rail and economic devel-
opment[C]//Proceedings of Metropolitan Conference on
Public Transportation Research. Chicago, 1991.
R, R, XA F. BAREEH TR REH

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

S E BRI ALRIE, 2016, 32 (12) :136-141.
YANG Ce, WU Chenglong, LIU Dongyang. The
inspiration of Japan Tokaido Shinkansen to China's
high-speed rail development[J]. Planners, 2016,
32(12): 136-141.

B FERMHE RALHRGRTEMS
ZP Ak s R AT K] 25 MR, 2020, 40
(3) :43-51.

CUI Jing, LI Xuetao, CHU Nanchen. Study on the
harmonization of high speed rail accessibility and
economic and social in less developed areas[J].
Economic Geography, 2020, 40(3): 43-51.

FAE, THE RTHARRITL RED] HE
B, 2012, 32 (3) :282-288.

LI Xiande, NING Yuemin. Review and prospects of
urban cluster research[J]. Acta Geographica Sinica,
2012, 32(3): 282-288.

RE,REGE, RIE, F B EET AR
F——RRAEF 5 AR & KAL) 2575
%, 2017, 52 (4) :195-208.

LONG Yu, ZHAO Hailong, ZHANG Xinde,
et al. High-speed railway and venture capital

investment[J]. Economic Research Journal, 2017,
52(4): 195-208.

FNE ZFHEY (FR) M R 74E
WA, 2006.

LI Xiaojian. Economic geography (second edition)
[M]. Beijing: Higher Education Press, 2006.

FHE. BRI T KRR AL ],
[ Braf i AR, 2011, 26 (6) :1-5.

WANG Jixian. Urban and regional impacts of high-
speed railways: a preamble[J]. Urban Planning
International, 2011, 26(6): 1-5.

ZFH, B AL MR K = AR KT R R A
AR D] IR THT R, 2014 (9) < 110-116.
LI Ameng, XIAO Xiang. The influence of high-speed
railways on urban economical relation in the Yangtze River
Delta[J]. Modern Urban Research, 2014(9): 110-116.
BAY, KTV )R BB LM R
TRBFHREHAD 745, 2020 (2) :5672.
LI Shaokai, ZHU Weiping, LIU Dong. Whether
high-speed rail can promote industrial structure
upgrading: based on the perspective of resource
reallocation[J]. South China Journal of Economics,
2020(2): 56-72.

. BB R A G T BIATH : — NP
G A AR AR R, 2006 (10) 15968,
GAO He. Fiscal decentralization, economic structure
and local government behavior: a theoretical
framework for China's economic transformation[J].
The Journal of World Economy, 2006(10): 59-68.
BB, KA, R REF RISk
5 #WI). 37 L BEER,2014,21 (10):1-5.
SHI Guanqing, ZHANG Xianping, QIN Di. The
lack of mission and construction suggestions of
China's high-speed railway new cities[J]. Urban
Development Studies, 2014, 21(10): 1-5.



