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ABSTRACT

The implementation of intelligent transportation systems has become a key
strategy for cities aiming to achieve sustainable development and carbon neutrality.
As a representative mode of short-distance mobility, bike-sharing systems play a
crucial role in this transition. However, due to differences in resource conditions,
governance capacity, and user behavior across cities, the effectiveness of
implementing intelligent transportation varies significantly. This study selects 14
cities in China of varying scales and regions as its research sample, integrating the
2024 Annual Report on Shared Bicycle/E-bike Riding in Major Chinese Cities with
regional statistical data to explore the relationship between urban conditions and
the bike-sharing riding experience.

Existing studies mainly focus on the influence of demographic structures, built
environment, and climate conditions on bike-sharing usage, highlighting correlations
with city size, educational facilities, metro station density, and temperature.
However, most research is based on single-city cases, lacking comparative analysis
and generalizable evaluation frameworks. Moreover, key governance dimensions
such as public safety and tourism are often overlooked, and the interplay among
multiple factors is rarely considered.

To address these research gaps, this study collects a total of 574 empirical data
points related to bike-sharing from 14 cities, constructing an urban evaluation
framework that includes four dimensions—society, government, tourism, and
natural environment—and eight primary indicators. By integrating city statistical
yearbooks with bike-sharing user experience data, the study quantitatively analyzes
the correlation between urban conditions and usage outcomes. Results indicate a
significant positive correlation between overall city condition scores and the quality
of bike-sharing experience (r = 0.567***), with government governance and tourism
development identified as the most critical driving forces. A case study of Shenyang
further demonstrates that even resource-limited cities can effectively implement
intelligent transportation through institutional innovation and collaborative
governance.

Based on these findings, this study proposes four key policy and management
recommendations: (1) strengthening infrastructure and interdepartmental
coordination; (2) improving integrated mobility planning in tourism-oriented cities;
(3) supporting central and non-tier-one cities through targeted governance
strategies; and (4) encouraging data-driven and localized business models among
operators.

Keywords: Intelligent Transportation, Bike-Sharing, Urban Conditions, Short-Distance
Mobility, Urban Governance
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Fiase (Fr) FESAES A 15-64 & (%) (O SRS Av R (A/TEaR) A TER S S

14~ 5008 4~ 14 250%™ 1A~ 1008 A~ 14 2500 A/%=> 22T 14 :<30

24 :500% ~ 8005+ 2 4 2 50% ~ 55% 24 2100 F~300 3 + 24 1500 ~ 1000 # /T3 =2 24 30 ~ 40

34 :800F ~ 1100 5 + 3 4 550 ~ 60% 34 300 F~500 8+ 34 11000 ~ 2000 * /L =22 34 140 ~ 50

44 1100 5 ~ 1400 § 4 4 1 60% ~ 65% 4 4 2500 F-~700 § + 4 4 22000 ~ 3000 /L 22 4 4 150 ~ 60

54 11400  ~ 1700 5 + 54 1 65% ~ T0% 54 1700 5-~900 ¥ + 54 3000 ~ 5000 % /L =2 54 160 ~ 70

64 1700 3 ~ 2000 5 + 64 - 70% ~ T5% 64 900 5~1100 5 + 6 4 :5000 ~ 8000 % /%> =2 64 170 ~ 85

T4 02000 g 4t T4 L T5%r T 1100 8 A 12t T4 8000 A/F > 22t T4 1> 85
FABETRARSF 28 (FA) | Y SRR 28 (FL) | EYARRER (22) MERLETERE (F &% e ERER (22/8 %)
1A~ :<30 1A~ <30 14 :0-100 22 1420 - 20,0008 + =% IA:0-4=22/8+*
24 230 ~ 50 24 230 ~ 40 24 :101-200 = 2 24 120,001 - 50,000 & + =% 24 1401 -T22/F 4
34 50~ 70 34 40 ~ 50 34 :201-300 2 3~ 150,001 - 100,000 & * = 3~ 7.0l - 1022/8 4
44 270 ~ 90 4% 50 ~ 60 4 % :301-400 =~ 2 44 :100,001 - 150,000 § ~=x | 44 :10.01 - 132>2/5 4
54 190 ~ 110 54 160 ~ 70 54 1401-600 =~ 2 54 150,001 - 200,000 F * =& | 54 :13.01 - 16 2>2/F +
64 110 ~ 150 64 270 ~ 80 64 :601-800 =~ 2 6 4 :200,000 - 230,000 F *=& | 64 :16.01 - 20 >2/F +
T4 1> 150 T/ >80 Ta 801 22 T4 230,000 A=z 0t T 2001 22 /8 4% 0k
FE AP cR A g (BR) | HERAE (B/T3 ) gL LHEE L ESG =4 (1°7)

14~ :0-64 143 :0.10~0. 157 14 :31~40 14 :26~40 14 :<4.0

2 4~ 1 6-8 4m 253+ 0.157~0.214 22 126~30 24 121725 2/ 140~4.99

34 1 8-10 #m 343 10.214~0.271 34 121~25 34 11620 34 :15.0~5.49

4% 10-12 4m 443 :0.271~0. 328 45 116~20 44 111~15 4 /> :55~599

54 112-154m 543 1 0.328~0.385 54 111~15 54 :7~10 54 16.0~6.49

6~ :15-20 4m 643 1 0.385~0. 442 64~ 16~10 64 1476 64 :6.576.99

Ta 120 4@t 757+ 0.442~0.50 74 :11~5 745 :11~3 751270

THREFLE (RA) BELELEF (%) B A g (g4 &) 5A%R BHE (B) FERLA

14 <100 14 <130 14 <500 14 :0 14 <7950

2/ 1100~ 149.99 24 1130~ 139.99 2/ 1500~ 1999.99 2411 24 179.50~79.99

34 1150~199.99 34 1140~ 149.99 3 4 12000~ 4999.99 342 3 4 :80.00~80.49

4 4 1200~ 299.99 4 4~ :150~199.99 4 4 15000~ 9999.99 45 :3~4 4 /> :80.50~80.99

5 /4 1300~399.99 5 /4 1200~ 249.99 5/ :10000~14999.99 | 54 :5~6 54 :81.00~81.49

6 4 1400~ 499.99 6 4 :250~299.99 6 4 :15000~19999.99 | 64 :17~8 6 4 :81.50~81.99

7 4 1 =500 74 12300 7 A& 1 =20000 745129 74 1 =82.00
BERBELR DERIFHB R A e Bk 3 A & éi:ﬁwlb;}é&%i
14 :<76.00 14 :<77.00 14 <40% 14 & >60% 14 >80

2/ 176.00~76.99 2/ 177.00~77.99 24 140%™ 49.99% 2 4 140.01% ~ 60% 24 171780

34 177.00~77.99 34 178.00~78.99 3 4 150%™ 59.99% 3 4 130.01% ~ 40% 34 161770

4 4 :78.00~78.99 4/~ 179.00~79.99 4 2t 60% ™~ 69.99% 4 % 120.01%~ 30% 4 4~ 151~60

54 179.00~79.99 5 /4 :80.00~80.99 54 170%™ 79.99% 54 110.01% ~ 20% 54 141~50

6 4 :80.00~80.99 6 4 :81.00~81.99 6 4 180%™ 89.99% 64 :0.1%~ 10% 64 :36~40

7 & 1 281.00 7 4 1 =82.00 7 A 1 =90% 7A 0% (REAKT) 74 <35

W2 57 4 himA
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ZF YTk R ML/ k) | BEY 2 cBmERRE (kg) FEDmEEERRE (kg) | TEFE (C) T 5a3p R & (%)
14 1514 14 <26 14 :<30 14 :87~99
14 1<25% & >80%
24 113~14 24 :126~30.99 24 130~39.99 24 :10.0~13.9
24 125%~29% & 76% ™~ 80%
34 111712 34 :31~3599 34 1 40~49.99 34 :114.0~15.9
34 130%~34% & 71%~ 75%
44 :9~10 4 A 136"~40.99 4 /> :50~64.99 4 :16.0~17.9
4 4 :35%~39% & 66%~70%
545 :7~8 54 :41~4599 54 1 65~79.99 54 :18.0~19.9
54 1 40%~44% & 61% "~ 65%
64 156 64 :46~51.99 6 A :80~94.99 64 :20.0~21.9
64 :45%~60% (£ FF)
74 <4 75 =52 74 =95 74 1220232
AR FlAE e ik Map (%) BT CHIBEERE (km) | FEY PESHEHEE (min) | SEY S RBFHEEEY (%)
14 :0 14 <20 & >220 14 :<13km 14 :<10min 14 1 <5%
2401 2 120730 & 200~ 220 24 11.3-1.4km 24 1 10-11 min 24 1 5-6%
3412 34 130740 & 180~ 200 34 :1.4-1.5km 34 1 11-12min 34 1 6-8%
45 :3 4/ :140~50 & 160~ 180 4/ :15-1.6km 4/ :12-13 min 4% :89%
54 14~5 54 :50~60 & 140~ 160 54 :1.6-1.7km 54 :13-14 min 54 :9-10%
64 16~7 64 160~80 & 120~ 140 64 :1.7-1.8km 6 A :14-15min 64 :10-11%
75 =8 74 180~120 7 2 1>1.8km 7 2 :>15min 74 >11%
EHY P RS T () FuE ¥ BT iesk g (km) | R RS ETE L (%) | 2 EEFA L (%) | BEFRTIBEHESE (km/h)
14 1<1.6 = 14 :<1.2km 14 1 <20% 14 ' <85% 14 :<8.5km/h
24 11.6-17 % 2/ 11.2-1.3km 24 120-25% 2 /4 1 85-88% 2 4 :85-8.8km/h
34 11719 % 34 :1.3-1.5km 34 :25-35% 3 4 :88-92% 3 4 :8.8-9.2km/h
45 1192 =% 4/ :15-1.6km 4 & :35-40% 4 i 1 92-94% 4% :9.2-95km/h
54 1221 % 54 :1.6-1.7km 5 A 1 40-45% 5 4 1 94-96% 54 :9.5-9.7km/h
64 12122 % 64 :1.7-1.8km 6 A :45-50% 6 A :96-98% 6 4 :9.7-9.9km/h
7A 1522 % 74 >1.8km 7 A 1 >50% 7 A 1 >98% 7 4 1>9.9km/h
BB RARE B v (%)
14 @ <50%
2 /4 150-55%
3 4 :5565%
4 i 1 65-70%
54 170-75%
6 A :75-80%
7 & 1 >80%

B2 55 s 1k ()
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Frd TREAHES
F- 8 A BE
GEE ERUE LI NNEEFTLVS S S R AR INE T

R LA RBT R R A T LRI A B KT

# 4 LB3H RwEs

2 Ry B ks g (4§ 1K) B 5T A i
A R 5.49 4.28
T 4.95 4.22
s 4.91 4.42
=+ 58 4.68 4.78
R 4.59 3.83
;g 4.44 3.94
7 4.19 4.08

FroH B 4.18 4.19
B B 3.9 3.92
£ 57 5 3.87 4.28
BT 3.86 4.97
x 3.74 3.31
B 3.64 3.53
ORI 2.95 2.92

A ERGRAUNS LRSS F RS TS
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Ry kA B L AP F R T LY RS a A A
BH o5 - LaEB eI thE s B A F LR fo ] AT o d 2 {8 it

LA REI P EST R L

25 AW HEAHEREA

R R LV S STt e (4 B 1K)
E 3.86 4.97
& 3 4.68 4.78
tia 4.91 4.42
a3 5.49 4.28
& w5 3.87 4.28
el 4.95 4.22
F 4.18 4.19
% 7 4.19 4.08
78 4.44 3.94
e 3.9 3.92
B 4.59 3.83
B 3.64 3.53
T 3.74 3.31
FRIED 2.95 2.92

A ERGARSAST LRI FLASI FRE TAB

27



Fo8F FTHAE
—, RPN AT

FRHRAPM S E LSS R RS B H%E T 3 ALAM (r=0.567,
P=0.035) 15 i AN a2 }]?%‘}*é;"f“ SR TR > HER B R RS
BT MSR Ay B

AR o g P FIR o SR 2 {0 B 7 BT WAL FFL AP - 2
PRI EY S STk MATAPM (r=0458 P=0.1) - ¥5F)F
WS S R% G B AL ARM (r=0.647 > P=0.012) . FTR-TFE I $.5 7 7]
%73 MR AR (r=0.517 > P=0.058) > @ *x¥% %% R|$Hdug 5 (7 foi{ .5 7 3
ByoapMe 2 > =R HRgsicy P RE4M (r=0.502 > P=0.068) -
HHEFFHTESAETT 3 ARALEPME (r=0.624 > P=0.017) #7113 ¥ IITLA PP

FRAG A B LD VR L R ST 2

I

GBS KBl 5 LI 483 VaE (2014) ~ ZrE (2020) HHEF 0 £ % B

i

B NP AR EBE IS O RERT AR P RPN E AR F oA PT UR

PECRE AR AR A E 0 E U BT G g o R R

F 6 & 4 JF SR BIAT A SR 67 48 M TR

HeEE HABRE REEF AARBE WK  FART  ESAT  RREST

OB F 0.753"""

W B -0.059 0.423"
A ARIEH 0.328 0.413" 0.277
i O 0.774™" 0.957"" 0.534™ 0.549™
N AT 0.183 0.157 0.247 0.187 0.25
P BTAT 0.303 0.261 0.502™ 0.308 0.446"" 0.31
2 3 B AT 0.143 0.517" 0.624™" 0.105 0.513" 0.294 0.221
IR B AT RE SR 0.277 0.458" 0.647" 0.256 0.5677* 0.730""" 0.638™" 0.774™

B89 1 : K38 & B A48 M %3 (Pearson Correlation) - T oABRAZ & S8 Hay g MmMESE A5 AE
MR RgaMEE S - K65 NEATHER L - HFBAE - RERE - AREE - BB KRA -~ FHET
B EEAT ~ RRETAT ~ R SEATRE SR e 2 R &Y 48 B bk -

JE L DR kR L RS mI R R AR 10% ~ 5%~ 1%&BAE K E TIFRIELE B -
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=, gt M
GRS R Y o AR S R QRS T B AL APM (r=0.688 -

P=0.007 ) ~$+>t 5k (7485 3 ¢ & & 49 B (r=0.642 P=0.013) »% & 3%R B & (2023)

N

fog deacs (2023) e > FOUE R A FauS D P R R R F R A
SRAHKGHNEZIHE D N F U B AWK L3 FHEFOL 9 1 oa Ll
FAop A Fipihil 3 LB FH 005 chfp i fie s - 7 75 oY Mgt
EiREH ¢ KT e R A B F AR Y AT R0 T

Y RAREIAR BMERE L F AT R FEE R IR EFRS AR
AL AL A 0 P PR EEST BRI KT AT R o
B REASHFLER -

HBH?WEA BT MAEEAPM (r=0487 > P=0.077) fr&# " 4% 5 * A

[t

i (r=0553 > P=0.04) > &M T ZF F® EAFAFEELFH I A

41
a3
5

Bell 2R s A G FREM 0 2§ TRAE a2 Faxid

Pl{RER* X2 HD Ii7 528 (FcL k% > 2020 A% % >2020) #HP
REAZHFLIED N L) FHFORE

FOEREESE TR AEFAAM > T L5 g hEARGEEEL
f * Fl 3

B S TR A I EGEI T 2 T S 0 s (A 0 00 PR LA 45 o

Cr g AR T S AR F 1 0.05 odp ML 0 B A RE o IR
2 (2024) 5wy A EZ HARGE N pFG o SR AF A2 AT 6

B 0 4o OFO % AIE 48 G2 % 5 Bgloe o HpF A v fole TR 3 (22 B -

a4

PRE R H DR AT TR Y N KSR gL (8
Lt (ES A EAT TR0 2024) o ZvE (2020) B EmnE 3 H B
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2Pk H e R MP R Sl o Ao R E B D R T AR RS

SR A T e TR R R E B g SRS A F

R 7 & — BRI TR SR e 48 B L

Ao HE Aadss s R AR BIRE iz BOFRR  FARE  HAESHT  RIIERT

HH 0204
s 039 0.484*
PELEER S 0.707%** 0.223 0.372
iy 0.660***  0.476* 0.740%** 0.434
B 07754+ 0.018 0.381 0513* 0.522*%
A% 0.003 -0.087 -0.216 0.094 -0.166 -0.101

AR L 0.751***  0.491* 0.825%** 0.734%** 0.814***  0.690%*** -0.037

FhEAT 0.098 0.176 0.326 -0.105 0.198 0.487* -0.343 0.25
BT 0.262 0.217 0.296 0.173 0.199 0.385 -0.025 0.446 031
328 T 0.271 -0.011 0.688%** 0.188 0.456 0.342 -0.274 0.513** 0.294 0.221
AR AT S 0.295 0.155 0.642** 0.124 0.418 0.553** -0.318 0.567** 0.730*** 0.638** 0.774%**

94 1: #Hi@ § A48 M4t (Pearson Correlation) » T ulerff &S > Mo aME S A ALSRREREH - Mo BHELS - kT 95&F
AT~ HF - R - LS HEEE - BE 803 BUTHRR ~ F AT - SUESAT - B8RS AT - M HT RS e aEE -
ELIF R LR AR R 10% 5% - 1% ERE KR T LIERE BAR -

30



$=8 B304
AT EET RIS A feB TR I AL EFMBT LT AR S
P B TR S - Lom BRI R R T Lok R ERF L BES

A LW S W #—*&;E:xgﬁm

&0
énkn
Eh-s*
|+
ke
3
(™
W
I
=
A%

FAEESACR N gk il 0 T g A B AE 4 BT (3.5
3.5)fr g B (7 (3.5 3) A e 4 od AL HB 72 5 4 B IR kP (2017)
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PRFERARIPEFRFOFE FriXy W md el s igphid = 0 TR
Fe TR o P LR H D AHRTERIEE S o R AR r X AP 2
FRERZES PR ERT BRBRY FR - MR L (RPZ 0 2019)

e 2berg BAEF R R G G RRIURT R (2023) T 0 B 4k EE

FRA-E CBD R > #3 "R R H B4R T ORRESC AL EF L 6
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