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Abstract: In order to effectively evaluate the improvement effect of rail transit on the accessibility of urban
transit network , a station accessibility measurement model is established to measure the accessibility of the
station. Based on the average travel time, weighted travel time and travel range, the spatial accessibility
measurement model based on transit network travel is established. Based on the above model, the concept of
accessibility location degree is introduced to measure the overall accessibility level of the region. Selecting the
central urban area of Harbin as the research object, the spatial accessibility changes of the urban transit
network before and after the opening of 5 subway lines are analyzed, and the data processing and model
operation of the research area are realized by ArcGIS software. It is concluded that (1) The opening of metro

lines can shorten the travel time of residents. When there is no metro line, the global average reachable time
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is 2. 06 h. After the opening of the Metro Line 5, the global average reachable time is reduced to 1. 35 h.

When the metro line is opened, the weighted reachable time of 5 administrative divisions is reduced. (2)

The opening of Metro Line 1 improves the travel efficiency of residents in Nangang District. The opening of

Metro Line 3 improves the travel efficiency of residents in Xiangfang District and Daowai District. The travel

efficiency of residents in Songbei District is improved by the opening of Metro Line 2 and Metro Line 5.

(3) When no metro line is opened, the Gini coefficient is 0. 314, and the travel opportunities of residents

are relatively fair and reasonable. After the opening of Metro Line 1, there are larger travel opportunities

around the metro line, and the Gini coefficient increases to 0. 686. After all 5 metro lines are opened and

operated, the Gini coefficient decreases to 0.371, and the travel opportunities of residents become

relatively fair and reasonable.
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Fig.1 Accessible distances of normal bus stops
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Fig.2 Accessible distances of subway stations
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Fig.3 Maximum accessible ranges within different trip thresholds
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Tab.1 Locational accessibility degrees of each block in each stage
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Tab.3 Global weighted accessible time ordering for each stage (unit: h)

Her OB L 154 355 2 5% 4 5% 554

1 EHX (1.43) KX (1.37) 1 ESX (0.82) T FHX (0.77)  FHKX (0.65)  FHFIX (0.64)
2 HEAMX (1.62)  FEHIX (1.40)  FHX (1.01) T JEHMX (0.79)  EAMX (0.68)  #AJLIX (0.65) T
3 MR (1L.71)  GEAMX (1.59)  EHERX (1.27) LXK (1.00) T FAJEIX (0.87)  jHAMX (0.67)
4 FYIX (1L.77)  FYIX (1.75)  ®RKX (1.33)  GEEKX (1.19)  JEHKX (1.15) EHKX (1.12)
5 AJEIX (1.82)  MAMEIX (1.81)  #AEIX (1.80)  mKIX (1.30)  mKX (1.27)  FKIX (1.25)
AR IA AT Sk 1,72 1.41 1.13 0.92 0.73 0.72

HE: 30 T R LA LT
RTT I8 R L S T, 3 HEL XA - 249 T sk (]

SN, DR A R SR R R AT 0 6 TR e, ©.D SRy
VORIAMX MRS BT IX, o FAAL X B S
R BB, R 8 5 3t B 18 11 £ A7 AT 28 0 0 A
1. B | SRR, X D AT s 1) A st s
D, 3 SR T MK 5 T DX A T K PO
8 A,y 2 5 R AL IR fof R F i A 16 4 g P *
NIV s 4 BARIFR M IR &R L, R S dsn
LT AR LT IR 5 S B2k FRm st — 25 e L
{e AL X 1 1R 449 T3k [ A ARG, i T AL IX ’ ’
A R AR BS &A%

Fig.5 Lorentz curve
A, JFERIE (14) ZHIaniE 6 Fras ik 1e o h
2, HEMSRTRER S RS BUIER L E R B G,

2.2.3 ETHITCEMHEES R

WACTHIR W T e S S A S
SPPECH - PERR B, 3 SO AR R 0 T A 38 P
FREM R AN 1 o G AT = e = 1B LTI

! 0.9 { —— 25Kl = % = 451
L(u) = — xdF(x) 0 <u<l1, (14) 2 0.8 A —-—jT:imff%—}aﬁ@---?ﬁXa‘z\ﬂFé}z,,
W I < =074 —+—3BATIE _-
A, LCw) S [0, 1] DX [a] PN A BR 9 28 1 o 48, B 06| Tt SHAIE
4 Ay N N > 05 b
HMERKEG F(x) B s, < oo
B R G IR MR AS KM 26 B SCHY I 24 gg?
FREMER, 6 [0, 1], BREMsE" mk 01 -
4 F)fi—\‘o %E%fﬁﬁﬂﬂ{%ﬁ%?ﬁ %%Hé@ﬁé}—?éﬁlﬂﬂﬁi ’ :: M ‘ ’ ' 9 11 13 15 17 19 21 23 25 27 29 3-;
VI 1 AL 5 4 % 8 -2 0 40 0 S 2T 22 BB 1 T AR
R L AR, A 5 5 (15) s, _ ‘
RS BRI S SR (15) B B6 T o
S : Fig. 6 Lorentz curves of average travel range
¢ =573, [fxrde, (15)
‘ e i £5 SHRERFHER
A, S, SRS P 2R A X - S LR D 1Y T Tab.5 Gini coefficient for each stage
. V8 VA R el A JNAZ. 2B > 2k u
R SHA TSN TR R — p— v
w4 gﬁg g’iﬁﬁ . Jeithikek 0.314 HIX A
Tab. 4 Interpretation of Gini coefficient | B4 0. 686 TRk
<0.2 (0.2, 0.3] (0.3, 0.4] (0.4, 0.5] <0.5 3 B4 TFE 0.534 B Bk
4 o N F AL A MXFAH 2K IR 2 SHITIHM 0.451 LN
FEMBUE % OD SXT 3 10 AR AR T LR e e
5 SR IF 0.371 A5

T, BRER (12) SRAG IR DX A5 A 8 A9 2 Al ik



110 U B

ST 5

537 &

ALAE ), TR BRIy, I IR D
SRIXAS A ], 78 NI R ak i Bl i i) ml ok 22
b, ALK ATRMEN G, BE 1SRN ITE,
TR KIRA ST IR ., 3 SRR R Ah T
R A PR B, (BB S, 2)Ras/hX
I AL A PRV IR Z B IR, BEH 2 54, 4 94, 5
SERRITIE, AJRAS/NX AL ] AR A B

3 i

(1) HbBRZR I T 5 1 I R 5 O X 4%
DXIR] A DX E AR A, b R ol o T DX 34y ]
IR XA BEAT A 2 5 o

(2) BEE BRI A B T8, W5 2R Ok
DX PR Y- 49 ] K N ) 4 4 e, P34 RT3k ] 4 722 £k
RBEEAR . TE28 | RSBt s, X I a] 9 -
PuT ks ] gy 2278 K, DA A) Y 22 S e K. R
LR SR 1 22 FAR 0 X AT SRR R ke, 4 R
P ]k i (] 5 22 32 /)y, DX TR] Yy ATk 22
FEAR

(3) HMUBRZ I T FEAR 1 0 R B L IRIX S
RATE DX AL AT K B8] o AN [ 25 3 % 4547 0oy
DXANACF- 2 Al IR [E] A IR BE AN . Hirpre 154K
P 1R R X R R I ATRCR ;s 3 Sl T &YX
TSN RATRCR; 2 5805 5 SHAREEE
TRMER R R HATRCR

(4) JoHUBRERFEY, I 7R I O I X R
FIHLSARXT A S, JEJE R % G 0y 0.314; B 1
SERINITIE, HUBRE S FBIERAS T BRI AT HL &,
R mAT Il 228k, FJE R 6 HRE
0.686; B HIBREK I 1038 Z5 0T 18, MU Bk S Y 1 Y
BER, MRS O IR IX i BRI AT L 28 740
PO R LI SLiNs

S 3k

References :

[1] HANSEN W G. How Accessibility Shapes Land Use []].
Journal of the American Institute of Planners, 1959, 25
(25): 73 -76.

[2] BERTOLINI L, CLERCQ F L, KAPOEN L L. Sustainable

A Conceptual Framework to

Accessibility Integrate

Transport and Land Use Plan-making: Two Test-
applications in the Netherlands and a Reflection on the
Way Forward [ J]. Transport Policy, 2008, 12 (3):
207 -220.

[3] KARNER A. Assessing Public Transit Service Equity

(4]

(5]

(6]

[7]

(8]

[9]

[10]

Using Route-level Accessibility Measures and Public Data
[J]. Journal of Transport Geography, 2018, 67: 24 —
32.

s, FEI. AR AAYERTTE [J]. AR
AR, 2006, 23 (6): 104 -107.

GAI Chun-ying, PEl Yu-long. Study on Accessibility of
Highway Network [ J ].
Transportation Research and Development,
(6): 104 -107.

A, T, SR, BRI T A SR AT IR PR
detbse (V). QWi AL TRSER, 2011, 11
(1): 121 -125.

YU Wei, MA Jian-xiao, ZHANG Yong-hui. Research on
Accessibility Improvement of Urban Public Transport
Network Based on Metro [J].
Systems Engineering and Information Technology, 2011,
11 (1). 121 -125.

T, BER, X, % RSN R
WrsE (1] A B PHE, 2016, 33 (4): 102 -
107.

JIANG Yang-sheng, LUO Xiao-ling, LIU Yuan, et al.
Study of Optimizing Transit Network Spatial Accessibility

Highway and
2006, 23

Journal  of

Journal of Transportation

[J]. Journal of Highway and Transportation Research and
Development, 2016, 33 (4). 102 -107.

SRR, ESRNE, EO5HE, . RT3 s T
IRTER BT I 55 25 6] o3 S B 4 A5 Ak LR IE T o 1
[J]. AEEsEBHEL, 2019, 36 (4): 135 -143.

GUO Jian-ke, QIU Yu-kun, WANG Fang-xiong, et al.
Spatial Differentiation and Equalization of Medical Service
Based on Accessibility of Urban Public Transport: A Case
Study of Dalian [ J ].
Transportation Research and Development,
(4): 135 -143.

Wi, R85, JERE, 2. Mgk M2 nl gk i 48 3
ek B fr (1], 2Ry, 2018, 43 (3):
123 - 130, 147.

CHEN Shao-pei, LI Yong, ZHUANG Da-chang, et al.

Spatio-temporal Evolution and Spatial Pattern Analysis of

of Highway and
2019, 36

Journal

Metro Network Accessibility [J]. Science of Survey and
Mapping, 2018, 43 (3). 123 -130, 147.

SO, Frecdd, AR, 45 MUK N2 ATk
Porbr ()] 2528 H s P R, 2014, 37 (2):
9 -11.

ZHANG Yi-han, QIAO Ji-gang, LI Jian-cheng, et al.
Analysis of the Accessibility for Guangzhou Metro Network
[J]. Geomatics & Spatial Information Technology, 2014,
37 (2): 9-11.

ML ) M Bk A Al A PR AR AR ST [T, dE st
2, 2017 (2): 50 -55, 59.

NIE Can-quan. Accessibility Changes of Metro Network in



$6

Ul FE, F: B

A 30 X T 23 A X 2% T

TR RN

G IR T A 111

[11]

[12]

[13]

[14]

Guangzhou [ J].
(2): 50-55, 59.
Writi, BhEE, BB F5. Ik Rz &5 % KON ST
R [1]. HOBRISEHERE , 2007 (5): 100 - 110.
CHEN Jie, LU Feng, CHENG Chang-xiu.
Accessibility Evaluation Approaches and Applications
[J]. Progress in Geography, 2007 (5): 100 -110.
SALONEN M, TOIVONEN T, COHALAN ]J M,
Critical

Beijing Surveying and Mapping, 2017

Advance in

et al.

Distances; Comparing Measures of Spatial

Accessibility in the Riverine Landscapes of Peruvian

Amazonia [ J]. Applied Geography, 2012, 32 (2);

501 -513.
kS, JRRERND, WRAKGE, AF. PR A ) % Al
IRPERE 28 FRAE S AR RUAE [T]. MR {5 B2

i, 2015, 17 (1) 54 -61.
XIAO Jing-ge, ZHOU Ting-gang, YAO Lin-hu,
Spatial-temporal Characteristics of Chongqing Transport

et al.

Network Accessibility and Its Evolution Pattern [ J].
Journal of Geo-information Science, 2015, 17 (1) 54 -
61.

TANAK A K, BORZADARAN G R M, AHMADI J. New
Functional Forms of Lorenz Curves by Maximizing Tsallis
Entropy of Income Share Function under the Constraint on
Generalized Gini Index [ J]. Physica A. Statistical
Mechanics and Its Applications, 2018, 511 280 —288.

[15]

[16]

[17]

[18]

Elk, i, g, 4. Jcaiﬁjz?ﬁﬁ%‘?iﬁkﬂ?ﬁﬁi&éﬂ"]

W25 A RRAE S FEHLEE (], & or B, 2016, 36
(5): 71 -78.
KUANG Bing, LU Xin-hai, ZHOU Min, et al. Spatio-

Temporal Features of Urban Land Structure Change in
Wuhan City Group and Underlying Causes [J].
Geography, 2016, 36 (5). 71 -78.

RO, HEL TR E R RO S8 A BN
[J]. ZEmBH S 2857, 2011, 13 (1) 86 - 89.

WU Mao-lin, CAO Kai. Quantitative Evaluation Method of
Traffic Gini [J7].
Technology & Economy in Areas of Communications,
2011, 13 (1): 86 -89.

0 R SR RB- TS QeI A C R 1 K TR U
(], sk AAE TR SHEE, 2012, 12 (4):
178 - 183.

FANG Jin-yuan. Evaluation of Urban Public Transportation

Economy

Fairness Based on Coefficient

Network Equilibrium Based on Gini Coefficient [ J .

Journal of Transportation Systems Engineering and
Information Technology, 2012, 12 (4). 178 —183.

DADON-GOLAN Z, DAVID-HADAR I B, KLEIN J.
(in )
Educational Gini Coefficients for Israeli High Schools
during the Years 2001 — 2011 []].

of Educational Development, 2019, 70.

Revisiting  Educational Equity;  Measuring
International Journal

102091.

(E#%

[17]

[18]

[19]

[20]

103 )

ZHANG Yu-wei, WENG Xiao-lin, SONG Zhe-ping, et al.
A Modified Cam-clay Model for Structural and Anisotropic
Loess [J]. Rock and Soil Mechanics, 2019, 40 (3):
1030 - 1038.

STATEN M I, KERR R A, OWEN S ],
Unconstrained Paving and Plastering: Progress Update
[ C] //Proceedings of the 15th International Meshing
Roundtable. Berlin: Springer, 2006 469 —486.

B T =ik 5 g ABAQUS B IESIBF I 2 400)
Mr [J]. = T3ERk, 2016, 30 (6): 651 -657.

LU Yang.
ABAQUS from Triaxial Tests [ J]. Soil Engineering and
Foundation, 2016, 30 (6): 651 —657.

et al.

Modified Cam Clay Model Parameters in

A, I, RN, . AP G S TR R A R R 2
BRI [T]. /Hﬁ}sc BAM, 2008, 25
(1) 104 —110.

SHE Jian, HE Chuan, WANG Bo, et al. Study on Effect
of Cavities behind Linings on Bearing Capacity of Tunnel
Structure by Model Test [ J].
Transportation Research and Development,
(1): 104 —110.

BN, Bl e, EhF. EENYY @IHE R
Eortr [J]. iRk 5 TREH, 2019, 36 (5):

Journal of Highway and
2008, 25

[21]

[22]

[23]

89 -96.

LI Jie, CHEN Long-long, WANG Zhi-feng. Deformation
Analysis of Cutting Slope during Expansion Excavation
[J]. Journal of Architecture and Civil Engineering, 2019,
36 (5): 89 -96.

RSB, 2578, FBE BRIEERR S 90° B ib iRk ik

BT[] PEQEAR, 2018, 31 (8): 137 - 144.
REN Rui, LI Jie, WANG Ya-qiong. Study of a Tunnel

Ventilation System Having Guide Plates in the 90° Bend of
the Air Duct [ J]. China Journal of Highway and
Transport, 2018, 31 (8) . 137 - 144.

FEF, Wk FARIKE eGSR FE B AR
ARSI s (1], TRy, 2017, 34
(5):78 -83.

WANG Zhi-feng, SHEN Shui-long.

Calculate Ground Deformation Induced by Installation of

An Approach to

Single Horizontal Jet Grout Column [ J]. Engineering
Mechanics, 2017, 34 (5). 78 —83.

BN, JEHIRRE R AR DT 8 5 REOTH R AT
55 (1], ASEASHEHE, 2010, 27 (4): 110 - 115.
WEI Gang. Study on Calculation Method of Width

Coefficient of Subsurface Settlement trough in Shield

Tunnel [ J]. Journal of Highway and Transportation
Research and Development, 2010, 27 (4). 110 - 115.



