42 B 12 W
2022 4F 12 H

W OB

Scientia Geographica Sinica

Vol. 42 No. 12
Dec., 2022

SLRRAE, XIFLEE, VA H, S5 MO IRTIT A SE RGURF AT A M S i ——Jk T2 [ 454 22 S0 A [J]. HhEEAR}H4%,2022,42(12):2057-2067.[Wu Hanchun, Liu Yanjun,

Sun Hongri et al. Impacts of subways on the characteristics and accessibility of public transport systems: Based on the perspective of spatial structure difference. Scien-

tia Geographica Sinica,2022,42(12):2057-2067.] doi: 10.13249/j.cnki.sgs.2022.12.002

HuSRITTH 23 32 FR e AN AR MR R
—EFEEEMERIA

RS, AHE,NEH, TR

CHRILIME R 2= BB 224, Fpk K3 130024)

TR LAV BH T S XA 7 30 DX A8, R i Bont 23 () G A AN [ RS T 2 A 52 R GERF AT ik ik b 7= A )52
Wi LR S AE K 22 58 A Z2 5 T R R AL T e SRR : O MBI X VL BH T R T A 52 R e R A AT
IEPEY P AR [ S0, BN RE R AR 2 B Dyl i) S s ) BRI 308 5 K& T A S8 R ST PE A AT T PR R AR 1
SR, Bk B 5 I RN T B T R BT SR 2, PR T O 58 R SR AN RTIA N (K 22 R AE M BT R K
@ HPITIBSE, BrboLEZ ST A S R G IR O AR RGN — R i, AR R X IR A S R 5t
ARSI YR, 2O IG5 R GUREVE S AT IE VKT W R 24 i o

RBEH: ks ARGV ASCRGEAIENE; ARG ZE R A P R

FESFRE K901  SCERFRIRAG: A
H 21 A LR, Jy 13— 2 K I T i) 52
TR, Wi A RG] T 2 ool gL, Hid
ASHBENEIBE R AL R G2, I HP ARk R
URCH . R 2020 4F 5 H, BN CAH 47 RS TTT
R . B Mk B R AN TR, TR S A
AEFRGE I P R 2 A% o 3011 2 [ 245 4] 5 AN AH [,
AT R G A oy A AR AE 22 57, 3E - B0t 2k
THEX A S RGE R I 5, X —BLR S T
FEAR) V2 ERY . B ST S A S RS
PERITATIE AR RHAE, DA R A0S AN [ 7 [R] 254
BT A ST R GURFEFI A] A 1 = AR R 52, A3 ) T
ek 5L G ASNFH B AN, PR —H a5
B, TERCA AL R G R, AR EZ
IASE AT TR
H 1964 45210 W 25 ML BT AR 9 E &k 4y
FT7 BAK, AT 12N F B RS 5 2 I 2 A5
TP 2B R ITIEIR T AL RGRE, RN E W
FNAE RGN Bt g
WeRR E #: 2021-10-28; 4&1T H#H: 2022-01-18

XEHS: 1000-0690(2022)12-2057-11

SN . BSE ARG IANE, S ATE ROC
TE A SE RIS I RE T I A A A
PAR 2B AZ ARG IR 45, BB ASZ
RGMIPE R E, ENINAE R G ABRGIIR
ERS HARKE . AR E R T LR LT 1 :
—REGNLAGNHAMER . X7 TS
MR IS N AL . F82 2F WETTAN,
EENIERGEA TR MU TR AEA AR L,
SR AT RGBT & ETTTR
2R IRMB IR R G AT RGN,
FEMEEER bR AT S i M SR AN P M T R
CREAAZRGNFIE S AR R AR
WwEITiEE, EEAZAGEEA B IMEG A
RGUHEL, HRPEAT AR I 1 R,
W FUAN, MRl B R T ARG
P, J B AT IR B R IR IR T, I HAR 2K
RBEHE MR 10 LK SE 8 1M H i 2 Y; th
AT I BT TR A ARG IA A s A A

ELIWH: F 5 AR LT (42171191, 41771172) % Blj. [Foundation: National Natural Science Foundation of China (42171191,

41771172).]

FEF IS REKAE(1998-), 22, EMKE N, LA A A, FEFFE 7 A T e, 38717 5 X 30K g E-mail: wuhc003@nenu.edu.cn

HIRMER: X7, E-mail: liuyj323@nenu.edu.cn


mailto:wuhc003@nenu.edu.cn
mailto:liuyj323@nenu.edu.cn

2058 i H

B 42 %

A ) 22 S BET AR AR 58 R G AT IR I X3
AFETIGINEY . =RE G AL ARG RN,
HE ARG IIHR S A )8 A AR A
AT IR A ITE MR, HRIE IO e BN
RGUAT R etk Al H ™ Hesfe Ty s ik
%[23] %o

ACIE IR T A P (Y B A 2 —, BT
(A1 25 K AR A oM™ o S R GEAE T A JR )
SRt 2N, ST A R A ) R AT
ESK, 3T 42 [0 454 5 208 R e s AT ™,
FHELFAM , A2 30 B Vi 1 HE Il T 22 ) 5 ) AT A
JR3s U TS 2 18] S5 P e FE8 SE AR, 3k T 2 ) 45 74
WPRATIE A S A AR AR . ARFE AL R JE K
AT AR S G B RFAL, ST A R G 3 A
Bl Z DA 2SR 3 R AR SRR, AN [F] 2R
P 2% ) 35 e X T S G S M A 2 57, kTl
[F] 25 1 5 2l PR 1 RS2 1) V2 O

BAORE, HEPERTREERZI L O
WS T BB, Rl AR AR R & RSG5
17, ML 2B AR N R & ARG AT AT 1
BEAT T RESUERT AL, BB RS AT PR A I
& ZH I B AL UL AR A RS )
R, M 2 ) 235 ) (R AR AR IR AT 4 58
RGURHE S AT IE A A GBI T D, kT Bk
X AR (R G5 R T 52 ZR GE AR AR R P )
BEARVY o R, ST 2 DU — 3l i e S 41
BEAT SCUERIE T, kDA RIS R LA 0L,
AR FE A 23 () S A AN R R T —— R B T AR
T, M A 1) A R 22 S O A B M A B R

PATR P AN S ] 7 — o R 388 ) AN [ 2 ) 2
W A5 R GURAE S ATE AL I S5, 2
HBERASAN[F) 25 (A1 25 R ST R 52 R Gk R 5 T ik
SRR A0 22 S P o Sl xR o) R R 5T, A
DT B & ARG T, N5
I A ZZ AT R IR TT R & AR G it
BRSO

1 WXL A S HdE

L1 BRI

AT VAR T 3238 DXORA RS T 323 X (42 SCFR
TRBHT O T R AIERH T IR LRI,
T A G5 AR IRk, I T T4 B R
B P R UG o TP BH Ty S A Sk
LERE ), DA X 245X PR X KRR, I
JEHTIX S VER X BRI X Tk IX K IR K X O T
YOI, A, R IX L PRI X R ZR X G 8
NXOARZ A X, PALHTIX . VR XL BRPE X, T XS
il AR REIX, TR X e UG X (E D,
R T RT3 IR ) e g i, 52 P % O T B
DRI 25 1) 20, 3977 2% [ ¥ & 32 BEAE LRS- 1L [a] 1
HiSEI, SR MEBUNHBIE R, B2
2 S T S A4 o T ORI T I T 4 4 St
PR ER], DAZ O R IX, 785 X i) X
HIFXO EMX HRNT I X AT 7T

PRI TN B G T, TRBA T & T B 2
KRIETRTHRIAA T . Lttt K ETTIH, ThFHT
2020 £ GDP ik 6571.6 147G, WAENI 907 J3 N,
B RRIX AN 567 km’(http://www.shenyang.gov.cn/)s

BT DORHTE EIRIX R 7 S X S Bk 2k At
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Table 1 Comparison of changes in the characteristics of public transport systems before and after subways opening
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Table 3 Comparison of changes in the accessibility of public transport systems
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Fig.3 Spatial pattern differentiation of public transport systems characteristics
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Table 4 The influence of adding subways on the accessibility of public transport systems in cities with different spatial structures

i 5 25 51 PR T Ak IR 25 S5 o5 L /%
W X AR kS BE% KB /km ity AR LR /%
T Hu bk 15 H ek Tk Ak
EBH b [X 110.14 110.14 0.00 0.00 137.11 80.33 80.33 0.00
HEX 327.42 327.49 0.07 0.02 2572.92 12.73 12.73 0.00
B X 32.78 32.78 0.00 0.00 787.11 4.16 4.16 0.00
HWF7E X 470.34 470.41 0.07 0.01 3497.14 13.45 13.45 0.00
KiE i X 173.79 188.60 14.81 8.52 602.58 28.84 31.30 2.46
4PN X 92.56 96.04 3.48 3.76 1357.62 6.82 7.07 0.25
TN 1 [X 54.26 55.65 1.39 2.56 498.01 10.90 11.17 0.27
WX 320.61 340.29 19.68 6.14 2458.21 13.04 13.84 0.80
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Impacts of Subways on the Characteristics and Accessibility of Public Trans-
port Systems: Based on the Perspective of Spatial Structure Difference

Wu Hanchun, Liu Yanjun, Sun Hongri, Fu Hui

(School of Geographical Sciences, Northeast Normal University, Changchun 130024, Jilin, China)

Abstract: In the cities with different spatial structures, the impacts of subways on the characteristics and ac-
cessibility of traditional public transport systems are quite different. Taking Shenyang and Dalian as examples,
this study discusses the impacts on the characteristics and accessibility of public transport systems in cities with
different spatial structures which occur when subways open and analyzes the reasons for the differences of im-
pacts. The results show that: 1) The opening of subways has positive impacts on the characteristics and access-
ibility of the public transport systems in Shenyang and Dalian, the degree of the impacts spreads out and gradu-
ally decreases along the subway lines. 2) The impacts of the subways opening on the characteristics and access-
ibility of the public transport system in Dalian are more significant, and the impacts of subways themselves are
more significant in Shenyang. The gap of the evaluation results of public transport systems characteristics and
accessibility between the two cities increases after the subways open. 3) With the opening of subways, the ag-
glomeration effect of the cluster center of the public transport system in the single-center circle cities is further
enhanced, and the regional differences are enlarged, while the development of public transport system in the

multi-center group cities tends to be more balanced.

Key words: subway; characteristics of public transport system; accessibility of public transport system; spa-

tial structure difference; complex network model
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