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Abstract: The bike-sharing travel activities in different urban textures are vastly different. Based on multi-source data of
bike-sharing and points of interest, kernel density and Geodetector based on optimal parameters are used to analyze the
distribution pattern of origins and destinations of bike-sharing in Xiamen Island and the impact of the built environment
on them. Research has found that: (1) The average riding distance of bike-sharing in Xiamen Island is 1.08 km,and the
average riding time is 7.19 min. (2) The origins and destinations show the spatial distribution characteristics of “one belt
and multiple cores”. (3) Building density and population density are the core driving factors for the distribution of origins
and destinations of bike-sharing, while central accessibility and road intersection density are the main driving factors.
(4) Different built environment factors form a synergistic enhancement effect around the two core factors, and the
optimized combination of different factors is an effective path for the development of bike-sharing.

Key words: built environment, bike-sharing, big data, Geodetector, Xiamen Island

S B G B R I A A7 2 ) RN 32 AR BR il , IR 20 U 46 s B DA 1 A7 0 =X, SR gl Il 25 R B 285
I AR IET REVSHE A ICRR K R 1A R AR AN TR LB i e s L A Sl AR A S BB AR T
NP X B AR Z A A IS AR TR N B IR X R A TA T R AR AL, £ -
528l R YA RO

ez 0 ARy A s R A, 32 B A b B I RLRI AR U Tz O R RN A A . DR AT
FRESSEMA R R . A0 2738 i TR G 1) 45 A B IF 8 A AR L 25 28 5 Ja P o) 2 P A ff Y M W R 1Y

W#m B #1.2023-05-10.

ELTA  FF A RREIEATE (41871137 ,42271235) JLAR R i TR WA,
EIESE i, 207, 2R S0 DF5 05 ) . X% JR 5 20l M P, E-mail : jincheng2431@ 163.com




PSR 4R (AR R 5547 5 1 (2024 4F)

SN S PR SRR (Y KR B, 2] 22 TR S A B % (POD) A5 2R B R T £
TELRME N st A [ A5 AR HR 53 A 9K B R B 85 o e 2 B A2 B A 7 i 4 43 A F S S SR
P B A A R R I 2 A B @ R B R IR AT R A AT H
(. AR BT IS AT F A M AT RE 28 | AT I B SR AR JR RS AE AT AN BT AR A A T
POT K ) Pt Ja Mk U= B2 AT B RS MRS aE A SR 0. R 5% SR A T IL S B e [ BB
ZEPFAAE SRR AR 0 5 1 R B, 43 B B Bt A R A S U SR AR SRR B B
WP T Z WA GIS 2= [l 70 Ar 45 € 507 1%, 1R i 1 Bde 0 U ORI SR PR R B2 5 W98 2 25078
H OULRUEE , FErh T A AR BT A Ay Ja R R AT Bl R DG BRI, BN DG TE M AR Y Cervero 2511 B
DA AR BT 3 A B R PR ) R A PR 0 HR AT 5 SR A 52, IS SR AR SEAE “ 3Ds” Skl 1 3
Iy B ESAE B M AT IR PE 2 ANZERE B R B < SDs” B RY Iz T R BUR X R AT AT O Y 5 el
1/ E

Zi b R TR X I A AT R R B BT S BCR B EA REE E 2 Ak OB N A, |
TS B8 X B2 B A2 0 A R i 1 AR A (0 218, 5 2 2 OB [l (A IEAIE S TR, BEAT F 5898 R
T2 IR R S S B AL B (R R R AR PO AR R D SC T R ¢ SDs” HERE. QW
FEOT k. CAWITEZ R AT ] AT S50 3 A7 AR DT IEBUE” B AE R R, AEAE 20 1 AN [R] Sk Bl 1A
TZIA IS HAF . ST e, A SCHRE T L 22 B ARG AT (PO 45 22 IR B | 2 FHA 3 FE A T 5 5 T e
S BRI 45 T30, W L) 5 SE 2 AN Z i A AR Ry, BRGEAR ST 5Ds” iR B Xt L 72 i 4
TZ R RIS | LAS S 8T o] 7 5 30 A ) AL R o (R A T IR R SR R A

1 BRI W55k

1.1 HREXEFR

JE T R P 2R e U T T, LRI 1 700.61 km?. 2020 4FOR AT AL 518 T A, A
GDP 24 12.32 Jiot, N HA T R L. 21 T2 4 H T8O R4 15 T4, R T 8 R 2k
TN E . i 273 LR AL R FETTS N, F, AR SCRUE T B (ORS8RI A WF5T
T
1.2 HERIERALE

FFE 100 55 A 22 VR KB an R - OIL = A Rl B, ok [ 2021 K07 b [ B R FE , Bis st 1a] - 2020
12 H 21—25 H EPETBE(6:00—10:00) , J&@ M Bl & G0 g ity e 45 e v i) [B) 4 5 59 B 15 2 A 5
TR BRI 22 344 25 ArcGIS Pro & % 217 S AT HEEL. @POI $¥i. U5 T i i
P AP 3210, R Python 15 55 3K ARTEAF 7T T 52, 2% Dong 45 AL 43 205 B AHSEZE 31 POT 1B 5F
RN FER St b st L I A 15t AN R A 5. DTE A HE. Sk A OpenStreetMap Mk £ B ArcGIS 4K
A % o 22 R b T A . @ SRR . R T R D R 2 R I T R S AR S 56 < ] 90
JESR T B SR TR B BR AL 1Y . @A B, ok 2020 4F WorldPop A 17155 B i, 25 0] 4 R N
1 km ; F 2 (RS VA AT BRI N FVBBE . © A 383l Mk i 454 . 384 Python TEHX, R ArcGIS
B Near T MBS W o0 55 0 05 ) A BRSCRE 2. DLk, % 8RB RN ARSI, 280t Z2 U8 , B 58 IX
X434 500 mx500 m A% WI1E A 2 A .
1.3 TEIXE

ARG H 2R R 4 7 B s A M AT B2 VR . DA A I 9 22 B B I Z 0
Bom e R AR R, O T RO A R AR 2 AR, A 5 AN R Bk [ AR . i TR R R IR 8l e R 3t
TR AT S 7, R AR N T B A b DX AR A SR T SR I & TR M, DRI R A R e BN 11 %
FE U R 2 R Wi b D RE VR F T AT S ALY 7 A S T A R e B - R R TR &
BEVE R 11 T 2SR IR 55 it 2 o R MR A7 A 25 | 71— Bk i, 78 5838 2R 85 1 8 AN 2
FH My R DX 358, M= B A (g (e FH RIS 5 00 B A AR R, W08 T T P e T D 23 88 3 I 58 S I 3 B
55 it 2 B | 7 Ml Bt A I B R AR R R 6 AR S i A TR B 2, B Y ]
IRPEAE RE B B O AT AR S IR A . i 2o W] “ IR A e i R SR B A e N 28 A A T



JEl e A T ORI B0 R T 8 A R S 0o S B AR Z A5 0 A Y R

JA S R AT A 3 R IR A R B A A Sl B b A B B 2 AR
1.4 BMRFZE
141 BFEAEH

% FEAR T (kernel density estimation, KDE) & —FIES 0G0 1151, v LAXT o B2 % B 1) 28 [B) 4 A e
TESEAT iR IR, FELL— [ A % R BT S A D9 8 2P i o I B 4 R AR A A R A T AR
22X 5f H % FH Rosenblatt-Parzen ﬁ’fﬁl‘l‘,l‘l‘ﬁ/&ﬁjﬂ

1 < X=X;
fMﬁwgﬁh) (1)
avmm@ﬁﬁﬁﬁﬁﬁﬁmf?jﬁwmﬁm%%ﬁ@ﬁﬁxﬂaﬁﬁ%mﬁ%ﬁﬁ%ﬁmﬁ%ﬁﬁ

FELN S B E . AR SCR AreGIS 1Y Kernel Density T H Z1 i 3L 52 M4 647 05 ) 40 A A% Ry, 7 e A R IAAT
1.4.2 AT RMKASH RN E

(1) B SHCESE. M BRI & — MR T A MR B i 25 [a] G 2 07 i, Horb, =5 [A) B0Hs s ik
T2 [00) RO 200 0 e Sk ) T 3 5 1k FH 22 B 280 Song 261 & T 36 T et 2 5000 3t BRI 28 7 v | 8
i g IR/ INE B o 5 ()RR B B 5 2 A3 OB I i S B & A SRS B R 155 189 GD A2, SR HTAH
258188 (equal interval ) | H #RWT 5 (natural breaks) 43 %X ( quantile) . JLAA[B]f& ( geometric interval ) FRifE 2
(standard deviation) 73277 ¥k , BCE 7y KB 3~ 10 24, Mk ¢ (HI0E RS EEH 5.

(2) M BRI . H R 25 09 A% O AR A 23 18] 43 J2 S B MR b L 3R A A =X 0 S Joa e, R
R AR T TT T W MR AS o EA AR R, I 1T LU AN A BE AT 404720 . e SRl S 80 Sk -, A
by PRI 28 04 R 5 28 BRI PRSEAN [ it PR3 PR Xof e 2 B 500 7 o 40 A1 19 1 R B B 28 Bk
I AR RN

i

1 m
QD,UZI_ > 2 nD,ia-i’,,,i’ (2)

TLO'U i=1
Kb, g I RGSEZ S AR N 5 D BARRE ST sn A6 B ICRICER: s m 2552 E IR 1 AR T n
JIEMAN T D AESERL 0 AR BICHCE o), SIRITTE IX G B A2 B I T 22 s o) 2RI i INARAZ R %K
HAYTT 2 5q,  BIEVE R 0,1] g, B, R 5 D X H 52 B A58 7 55 73040 B 52 0 1B

2 WFoEss R

21 HEEBRERZANHIRS
2.1.1 #iEAFAE

IR O R SR — A B R R Je — A B IR AT R O e 4, L A A R AR A — e RR R T
DA B DX 355 FH s Ty RE 9 I 5 | g A BT 25 B B )« 25 0 8 . BT B8 (1 1a) &, e 45 I 04T
FEES M 1.08 km, B HIE & RGBS A7) 20750 Hrf,0.5~ 1.0 km WELEECER e 22, 24 5 230 Pk
B 36.02%;0~0.5 km F1 1.0~ 1.5 km AR E R 2 B0 s Bl IR 2338 im0 | 406 Hb 20 2 () iR
BRI e R A KO TR BN 15.63 km, v HOR 1] i RT 2L (R AT RE B A PR AT
mHE (b)) & A RSP AR RN 7.19 min. Hif 0~ 5 min (IELERCE e £ |, & B B0 1)
42.41% ;5~10 min F1 10~ 15 min PYFLIEECER IR Z ; WA THE /N T 25 min AOPLEEECER 5 U oR 98.50% , [ ik
TR A R A AT BB Rk WSSl B M Y T B WSS R AR (B e d) B TL
SLBTIE GRS UG A B BTE T A L T A DX A B R AR K R B L A
A AR LGS R AR AR B LLORD B &+ V0 5% S5 1) AL R e a0 2 el B i 34 5 I A5 IX I 2 M K s
A PRI B A T I , AR T A 2 AR TR B 1At Xt S 1) 5% 22 L R A T R e 5 | Ry sh VR .
2.1.2 RiLEZTREHH

ST 5y e B AR 7 S AR A ) SR R B« — i 2% B oAk Jm (181 2) . IR0 SR #
W B R X AR A VSR T T B S A AR T O I | VL A R R P A IR
DX dak 5 [RIAE, ZER L T S A A ) LA AR B I B A S (LXK BAOR R L EE AAR N AAa




U4l (AR 55 47 5 1 91 (2024 4F)

a. T B b. B4 TH R SR B AR

9 000 100 12 000 [ 100

8 000 = S {90 10000 = 4% {90

7000 — BRUIE 180 — HBUIR 80
§r6000 'gg §_ § 8000 H 'Zg ;?1
é%iggg 150 § & 60001 150 ;
& 140 B & {40 &
& 3000 130 B & 4000 150 =

2000 1% 15

2000 H
1000 {10 “ 110
0 0 0 II Il0nonnnn 0
v n v n n nn
dSidada 5 15 25 35 45 55 65 75 85 95 105115
st E] /min
c. W THE B A4S IETJ%TE d. B4 TR R 23 ] 4340

>z

BHATIE B /km BTN 8] /min

[0.10, 0.75] Egg; gzz}
0.75, 1.42 97,9.
E1.42 2.38} (9.45, 15.84]
. 15.84, 25.96]
(2.38, 3.89] ( ,
L1 (389 15.63] —— (25.96, 104.20]

1 REBEHEST

Fig. 1 Distribution of trajectories of bike-sharing

a Al I ;\1\ b. {75 o T I}\J\
’/ /\ 0 2 km ! v e 2 km
B // ~ ¢ S L
1 ’7 Faligria
Bk \>/ e s 4TEmS
g,g@L? ,\, :
ﬁ%ﬁn\_ BT ]
/C_r«/\ )
ﬁ zlfi-;;ﬁ L F‘ﬁﬁIL
g _ €A ~N T
by o O/ V7 i
}E\‘%" 5 ’/” [0, 74.65] , 259.61]
I i 38 ey

78. 82 1038.43]
038. 43 1298.04]
298. 04 1 557.64]

B2 H£EREFERIZAZTHESH
Fig.2 Spatial distribution of origins and destinations of bike-sharing
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Fig. 3 Different classification methods and g values of the number of partitions for origins of bike-sharing
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Table 1 Detection results of influencing factors on origins and destinations of bike-sharing
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Table 2 Interactive detection results of influencing factors on origins and destinations of bike-sharing
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