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The coverage ratio of bus stations and spatial pattern evaluation in Chi-
nese major cities
LI Miaoyi, LONG Ying

Abstract: In the process of developing urban public transport system, the cover-
age of bus stations is an essential indicator in evaluating the service level of pub-
lic transportation. Based on the meticulous data of bus stations, this study calcu-
lates the bus stations coverage ratio of urban built-up area of 313 major cities,
among which there are 281 prefecture-level or above prefecture-level cities whose
average coverage ratio of bus stations is 64.4%. Meanwhile this study reveals sig-
nificant correlation of two group variables; one is between bus stations coverage
ratio and population density and bus stations density, and the other is between
used times of public transportation service per ten thousand people and ownership
of public bus per ten thousand people and per capita GDP of urban district. Ac-
cording to the spatial pattern of bus stations coverage ratio, this study divides
313 cities into 5 categories, and tries to find out the general patterns and rules
of Chinese public transportation service system. And the further trial analyses hu-
man activities and facilities condition within 500m service scope of bus stations
based on Flickr photos, Weibo position and POIs data, indicating that 94.4% facili-
ties and more than 92% human activities are included in this service scope,
which demonstrates that the majority demand of human activities and facilities
can be fulfilled in view of bus stations layout of Chinese cities. While most pres-
ent studies on bus stations coverage are focus on certain single city, and research-
es about general pattern of the majority cities of China are rare. On the one
hand, study up to the whole country is subject to mass base data, on the other
hand, studying most cities in microcosmic scale is held back by the transforma-
tion between different scales. This study is an experiment in dissolving mi-
cro-scale problems, considering both macro-scale and microcosmic analysis units,
and taking advantage of meticulous data and analysis. Therefore, the results of
this study can provide evidence in the process of optimizing urban public transpor-
tation service and propelling urban public transportation planning.

Keywords: public transportation; bus station coverage ratio; open data; big model
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Tab.1 The rank of 500m bus coverage ratio in different cities (Top 25)

He#4 W AR (RS He# IR 4P iig 2
1 il 0.97 26 blig= 0.85
2 B 0.95 27 E 35 0.84
3 ARE 0.92 28 [l 0.84
4 LR 0.91 29 ik 0.84
5 = 0.90 30 T 0.84
6 H M 0.89 31 FEM 0.83
7 I 0.89 32 [EN 0.83
8 JER T 0.89 33 I 0.82
9 T 0.89 34 Hebi 0.82
10 s 0.88 35 ESt) 0.82
11 it 0.88 36 &1 0.82
12 Tt 0.88 37 Hiy 0.82
13 AR 0.88 38 A1 0.82
14 Eitll 0.88 39 BT 0.81
15 Ml 0.87 40 T 0.81
16 B 0.87 41 Kt 0.80
17 8% 0.87 42 fiil 0.80
18 Frli 0.86 43 R 0.80
19 T3t 0.86 44 +4E 0.80
20 |4y 0.86 45 i 0.80
21 m 0.86 46 gl 0.80
22 V%) 0.85 47 Lo i) 0.80
23 pixil| 0.85 48 Il 0.80
24 Kif 0.85 49 H g 0.80
25 ELE R 0.85 50 Thibk 0.80
F2 BOWHALHRBEEENAEEERS R ER
Tab.2 The sensitivity of bus station coverage in different radius
BFR | TN | SR A R SF 7 Tk 300m 500m 800m | AN[FHES bRifE2:
il 282.35 142.21 1 1 3 0.94
B 230.47 174.60 2 2 1 0.47
HRIE | 25825 212.75 3 3 4 0.47
TR 554.18 506.49 4 13 29 10.34
[iR7 672.68 318.00 5 4 16 5.44
H M 472.80 335.38 6 6 11 2.36
pesl] 1054.74 863.43 7 7 8 0.47
[iEg 129.45 75.00 8 28 22 8.38
Eitl| 192.06 220.22 9 14 17 3.30
T 149.66 150.37 10 11 10 0.47
FHRR. £X a4
#3 BEWTARMABEXRSEIEREIASHER (N=267)
Tab.3 The result of regression analysis of bus station coverage and related index (N=267)
Eiztn FRifEAb G 4 [l 5 R4 ( BEKT-
(H ) 30.734 0.000
XN A (A /km®) 0.256 4.454 0.000
T3 NI A SR T4 0.103 1.624 0.106
NI T T TR (m?) -0.092 —1.442 0.150
SR 5 BE (A km?) 0.287 5.138 0.000
XA GDP(JTI/N) 0.164 2.626 0.009
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Tab.4 Population, bus station coverage ratio and spatial distribution of bus station coverage in part of cities

(500m service radius)

) deae EIV/S i3l friv)'d
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W
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Fig.5 Bus coverage of 313 Chinese cities
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Tab.5 Related index of bus station coverage ratio in part of cities
FFR XA (TN | ASSu s BSC | 4B A Sy B USRS
i 2380 0.75 11 0.820 0.043 0.252
Jest 2069 0.86 9 0.512 0.028 0.054
EWS 1780 0.60 6 0.544 0.070 0.451
il 1055 0.89 6 0.706 0.093 0.096
I 825 0.68 8 0.325 0.070 0.330
Kt 816 0.71 10 0.418 0.057 0.193
M 678 0.80 7 0.679 0.067 0.121
RS 673 0.91 5 0.716 0.070 0.037
JEB 554 0.88 3 0.770 0.079 0.076
(2B 553 0.77 7 0.441 0.054 0.135
*6 S13MEHMRESALERE
Tab.6  The result of cluster analysis of 313 cities
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Tab.7 The proportion of human activities and facilities within the scope of services of bus station
S ik IR TR M 9 PR | A S s R S5 Rl | E ] (9% )
. b T S 4 5k S 25 Flickr 4 a
Flickr 14 J§: photos of China” , 02 20144¢ 3 f1 411,350 4K 3814775k 92.7
AL G 2014487 ] =R BT RHTURE, SR 1,106.4 J7 1020977 92.3
POIs A2 Bl 2,658,186 1 2,509,088 4~ 94.4
o o A A A, PEILAS S 2.1 T K § ,
IRIVERTOIE lo o o o i s s 38318k 26987k | 756

E: Flickr#3BETAMZMAEF A, hetp://www.beijingcitylab.com/data—released—1/

ARFF. RPH. MRS

55 1S FEL R P AR FIpa kT, —
e BT, A EOR A SR
W Z AL KT [ R R oK
SEAEI, KA ER R Tk

38

W S A S M B S R 2 s
O3A, A AN, R
BT, AR, B, JTE, K
WaE,

S5 IV IR eI B A A

P ATRAE, — My ST IR
i Z 3R AL AT 5 F R 5 kR AKF
AN, DX SR SR T I
PR AL S AT Mg R 2 Lo
T, AZETANM, FEEPEEIN
WX, WREIREE . R A
HVRFET RIS,
Jrd s REAL KO 5 R R R K
TR, AL ; S A
Mo, AW TGN, A%
Sl e P 5 ARG
3.4 ARHRREEEWALED
IR AR AE RAR IR R i
Yfiasa), BRI 6 AT R P B 28 A8 7oK
AHIE, SCPRIE LA T 25 5. S R
Flickr FE R A BB PRI s e A S35 Bl
14 548 A1 POLs X Al Jiz ke Iz 55 152 itk 179 %X
W, PRI T A28k SRS L
7 DX T A B iR b R 1 L B8], 25
KR (R7), RE{UH 75.6%0)3R5H
A P A ARl SRS e, 1
0 N ALIE T 94.4% 1 15 it TR
Q%M NEIES, T (24.4%) BhLN
S RS B HIX, Rt R S
FKEEEAR (109%LLF) o BT ES T
NS SR, R T KREEARIES)
T BRI R
HEAMAIRET T i K- 514 2014
AE1 507 H 3004 128 38T IR
R, BRI B, DT AL
LIRS BCH R A5, 55 AIH
MR AW BRI A
Sl 5 BRI X N5 GDP 1A F2R 1k [l
43 8 (N=265. R=0.261), %54 4%
N, I AR XA
GDP W5 5 19 2 7KK 0.05, Uk
W — 38T 0 A A TR A
Z . XA GDP#E, HXTRMITA
I SEMRSS TR AR B =

B %

4 wERSiHR

ASCLL AR R Y
500m AR SRR, THE T AR
P U A R A 9 8 S8 ol ) T
Forp4x[E 281 4G LA BI85



5ot wsoem  PTAONIEH

Sl P T (R 64.4% . WL
300m, 500m F1 800m Il 452142 N 1) 7 5
R, A AR A S8 3l U T XA
[ Al 55 30 1 A et o AR SR BN 523l
RSB RR R N 8 RN 2wl 5 P
WEMIC ., AT f A w28
(13 A AR A T TR, AR T X A O
PR 2 R L 23 IR A A AR B0 B
WA IR RBE . PR
FE. 250 BRI 6 R bR, Wil Rk
NP SITT  h H2 dE—2, S
Flickr B 5. A& (R0 POLs 2508, X
N2k 1 500m ARS5E I A S806 Bl K ik
Jti BT T AT, SRR, RS
FRl AL EE T 94.4% 11 1 it FIAB 4 92% 1)
NTESN, BRI T A 580 a5 A R
W2 T R 2 BN BTG 3 2R T
Ko HfF, T RN AR AR
RS, mgEEEs i RB, TTA
OSBRSS TR FRREC S T N AR A
BRI T XA 35 GDP A7 53 35 41

Ak

ST BTSSR, IASEH s
S (R 5 A RRAE T T — 2
L/ a1 R s 1 = R o E T DN
T HEAEIE AR 55 AR K- L«

(1) 500m PP IS TE 3 2 A7 Jm)
MIOCEEIE . ARE “AscHERTT” TR
Sl 0y A R 7, 3T R R X 58 A
500 K4 B HRBF 0% L b, ARTA
SCH TSRO A, Rl w N
OFE, P94, =AM A SR
Bk, b b URAE TR [ E R R T O
Ky, FRHEE, N
A MY R R . AR, i
PUA N S8l S A B B AR 25 (R S5 H M
L, (R RABEE IR A . IR
ISR R g — 2 b b RAE
FERIRTAT IR T A M g, A
W i HL A 38l s AR I 75 %

(2) MR RS2 T 25 2l
BRI R R K S O, AR
ST S AR T . s
ODYRTATEEAE “AZE#flT” TR
TR v ROy BN EE A 3l R AR A RS 15
fiti s 1Al R R S8 A L A ERbE, R
FEERAT A S A W Bt A R 254 T P

TR XA 2 2 GRS R A X, 3k
— A s X 3k A it A A 4
A, B CERRT kR, &
B AR S B s [ AR A

(3) AR 52l s AN TR i 552 A
LB i R A A R A 2 2R, ik
B BRI 7N B Rk, B
SMEAIR AT HEA AR, KRB A
Rk . HR GRS T 1R B Rk T
NSRS B A IR, B T AR IR
AR B AR, IR e R
XS B S G s ) A1 e 1
itk

(4) AL A0 ol R S o
RS L, RS H XA EN
FIREIEANIE KT, (HIEMNFL4, K50
B 2 2 S E BT 500m 2SS A
B AR R S DR, fildn b
T3 S Wt A B IR 250 B R 25.2%
HIRK N 45.1% TATEWEDE 2L
G B S A R L G
SIS AN 500m 3t A 55V Pl 4

b0 R R s 3 A A
S 553 B B R 7 2 W e
Z, WIS SCE T TR
TR A28 ol i B A 55RO, RIS ] 2y
[ T A ) R 22 S AR A T 2 S Al 55
HORIRMIES %, i AL AR 55 1
b5 “AsEHRTT LRI R P A
L ARSCHIBRTE TR TENI R
BrBe, AR5,

Hift: AXLEBHREREPRETA
MXPEALERAIEPREIEHEY
ERAEN, BERXFFRGLAR AL
AT Gt A e T I, R
Rt

=

@ FRBRKR LG B Aoty ACHTE 5 7 4L
HE LA CRBEA”, RAEAE by R
BPERFHHEFWMTH XA TR,
C— AR ) S AR AL AR, FIE
FoIR K 1 o BF 5 R Fe B A A A
ML, RET —HFHasmT 5 Kk
HFRTER

@ htip:/news.daynews.com.cn/sxxww/dspd/If-
pd/jttx/4061962.shtml

SE ik (References)

[1] Balcombe, R., Mackett, R., et al. The Demand
for Public Transport; A Practical Guide. Trans-
port Research Laboratory, 2004.

(2] T, A2k Ak TAIME GIS #9385 3L 4
A R A f. ol 2 A 2 2011, 36(4):
249—-251. (Ding Wu, Chen Lin. Arithmetic of
analyzing bus stops service rate based on raster
GIS. Science of Surveying and Mapping, 2011, 36
(4):249-251.)

Bl o, RER FAW, FOATRELE
BN IR STERNIR R AT AR, &
JR BB K B F AR, 2008, 27(5): 781-784.
(HUANG Ting, JIAO Haixian et al. Research
on Transit Quality of Service Measure System
and Method Based on Passenger’s Perspective.
Journal Of Chongging Jiaotong University
(Natural Science), 2008, 27(5): 781—784.)

[4] FER, H&HFH. AT TOD ML a4
R ALK B —— A ). 3R AL
X Z ], 2010(7): 151-156. (HUANG Wei-
dong, SU Xixi. Transit Oriented Community
Development Based on TOD Theory—The Ex-
ample of HangZhou. Urban Planning Forum,
2010(7): 151-156.)

5] ik B4R, E4L S AT AT
TN, R F AR, 2009, 58(10):
6845—6851. (JTA Bin, LI Xinguang et al. The
influence of bus stop on the dynamics of traffic
flow. Acta Physica Sinica, 2009, 58(10):
6845—6851.)

[6] k. EIPAFEITAATRL BT R
ALK, 2002, 26(8): 82—87. (JIANG Qian
The enlightenment from the study on the transi-
toriented  development overseas[J].  Planning
Studies Overseas, 2002, 26(8): 82—87.)

(7] F#, Suesk WM E AL B % E
HEAL L 7 ) LE MR B0 AR, 2009, 64
(12): 1477—1487. (J1 Jue, GAO Xiaolu. Evalu-
ating Urban Structure by Modeling Satisfaction
towards Public Transportatio. Acta Geographica
Sinica, 2009,64(12):1477—1487.)

[8] Jiang, Yang, P. Christopher Zegras, and Shomik
Mehndiratta. "Walk the line: station context, cor-
ridor type and bus rapid transit walk access in Ji-
nan, China." Journal of Transport Geography
20.1(2012): 1-14.

O] Ak, 2, Lirsk, 346 KALR R
o IR IR AT 5T 09 #1378 X 3R T LK) 5 T,
2014, (6): 55—63. (Long Ying, Wu Kang et al.
Big Models: A Novel Paradigm for Urban and
Regional Studies. Urban Planning Forum, 2014,
(6):55-63.)

[10] Long, Ying, and Shen, Yao. 2014. “Mapping par-
cel—level urban areas for a large geographical ar-
ea.” arXiv preprint arXiv:1403.5864.

[11] B R%3tA. F ERT %t 5% 2013, 4t
TP E Gt RAE, 2014 11-482. (Na-
tional Bureau of Statistics of the People’s Repub-
lic of China.2013 China City Statistical Year-
book. Beijing: China Statistics Press, 2014:
11-482)

Pucher, John, et al. Urban transport trends and

[12

policies in China and India: impacts of rapid eco-
nomic growth. Transport Reviews, 2007, 27(4):
379—410.

39



[13]

[14]

[15]

[16]

40

B, MR, BEE,F AT AHP £ &2
L RIS VY IS
E W T R FFIR, 2009, 10(6): 536—541.
(SHAO Fei, DENG Wei et al. Comprehensive
evaluation method of metropolitan public trans-
portation system based on analysis hierarchical
process and grey theory. Journal of PLA Universi-
ty of Science and Technology (Natural Science
Edition), 2009, 10(6): 536-541.)

I, BR A, TR, N SUSh BT
BEBATRE A AP 5. A R LK 55
1Rk, 2013, 33(12): 1284—1288. (SUN Feng,
JIN Maojing et al. Study of Effect of Bus Stop on
Road Way Link Capacity. Transactions of Bei-
jing Institute of Technology, 2013, 33(12):
1284-1288.)

IR, RARH, FARA, F IR TE R
SATRAV BN A AR B SAT. S F
Ik, 2013, 68(4): 477—490. (WANG Hui,
HUANG Jiuju et al. Evaluating and mapping the
walking accessibility, bus availability and car de-
pendence in urban space: A case study of Xia-
men, China. Acta Geographica Sinica, 2013, 68
(4): 477-490.)

JR IR, AL R MR AN EAR
By 19 AL 5 AR AL R sk, FLXIT, 2011, 27(11):
52—56. (YAN Aigiong, Cui Min. Distributions

and Optimization Strategies for Bus Stations in
the Main City of Chongging. Planners, 2011, 27
(11): 52-56.)

[17] #5%, TR R, A AR F 8 T 69IR T Btk
AL A HE N ZAR T 09 2 AR 2R, IR T
#R], 2011, 35(2): 22—25. (YANG Tao,
ZHANG Quan. Transit oriented urban master
plan: towards the spatial framework of transitcity
[J]. City Planning Review, 2011, 35(2): 22—25.)

| 18] Zhang Guohua; LI Ming; WANG Jingxia. Appli-

cation of the advanced public transport system in

cities of China and the prospect of its future de-
velopment. Journal of Transportation Systems
Engineering and Information Technology, 2007,
7(5): 24-30.

[19] FK AT, R, M, &5 A TARXTH M
AR EERAT k. R R FFH,
2009, 39(2): 384—388. (ZHANG Xiaoli,
CHEN Jun et al. Bus—stop spacing optimization
based on bus accessibility[]]. Journal Of Southeast
University (Natural Science Edition), 2009, 39
(2): 384-388.)

[20] R A, A, A 35 &% F il 558 47 AR
T3 69 3% vl o AT, B SRR, 2007, 24
(8): 136—139. (ZHAO Yue, DU Wen. Study
on Effect of Bus—stop on Capacity of Road Sec-
tion. Journal of Highway and Transportation Re-
search and Development, 2007, 24(8): 136—139.)

[21] SR &=, B A REA LA TR R0

RERFE ATk KB KR FF
H, 2000, 24(1): 38—41. (ZOU Zhiyun, LI
Shuo. The Grey Clustering Analysis of Evalua-
tion for Transit Comprehensive Development
Level. Journal of Wuhan Transportation Univer-
sity, 2000, 24(1): 38—41.)

f&M[E: 2015-10



