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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 stations coverage ratio; open data; big model
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Tab.1 The rank of 500m bus stations 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 stations 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 stations 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 stations coverage ratio and spatial distribution of bus stations coverage in part of cities

(500m service radius)

E it dbs HK I friv)'d
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Fig.5 Bus stations coverage of 313 Chinese cities
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Tab.5 Related index of bus stations coverage ratio in part of cities
FZRR XA TN | A3l SR (BSC) | A RE0E 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
JM 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
TR RR: 4 A%
*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 stations
S ik IR TR M 9 PR | A S s R S5 Rl | E ] (9% )
o b T S 4 5k S 25 Flickr 4 a
Flickr 14 J§: photos of China” , 02 20144¢ 3 f1 411,350 3K 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
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