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Abstract

Public bicycles, as urban public green transport, have met the needs of many people for
short-distance activities because of their “short-term lease”, health, and convenience
characteristics, and also reduced the problem of some environmental pollution and the traffic
burden of other transport vehicles in the city. In the previous studies of public bicycles, most
of them were focused on basic historical development, site selection plans, and spatial and
temporal distribution. The impact factors were concentrated on users, natural conditions, and
traffic conditions. There were factors for consideration and selection. The time span of the
user profile is not comprehensive enough.

The purpose of this research study is to understand the impact of built environment on
the use of public bicycles, using the Citi Public Bicycle in New York City as a research case,
and using each rental data from January to December 2017 to analyze, find The impact of
each built environmental factor on the impact of usage. First, through a literature review, the
impact of the built environment on the use of public bicycles was investigated. Then,
spontaneous geo-information was used to obtain the space-time data of citizens using public
bicycles to ride and use the government's open data to obtain the information needed for the
built environment. Then, after collating and summarizing the impact factors proposed in the
literature review, we put forward a theoretical hypothesis and built a built environment model
through spatial analysis of geographic information systems and assigned the data to various
public bicycle sites in a multiple regression approaches to different built-up environments.
The amount of bicycle use was analyzed and its important impact factors were found. Finally,
the theoretical hypothesis was verified and the impact of the built environment on the use of
public bicycles was explored.

Key words: built environment, spontaneous geographic information, public bicycle,

multiple regression.
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i 3

NYC-Citibike Monthly Usage
From 2017-01-01 to 2017-12-31
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NYC-CitiBike Weekly Usage
From 2017-01-01 to 2017-12-31

75,000 -
50,000 -
25,000 -
0-

Sun Mon ue Wed Thu

Bld42aXs 22 pFd—- %9 53X

Usage

RS

54

doi:10.6342/NTU201900046



e

CH AP AL TP o p R H B R o W OUFILA Ak

s H_A

E )
—

o i et beond R R o BY ons 3 R A £ 810 FF 0 BB
1

BF A 17-200F 0 @ D] AE KR 0 AR A M 3T 1217 PRIE TR o

NYC-CitiBike Hourly Usage
From 2017-01-01 to 2017-12-31

Weekdays
7,500 - |
5,000 -
- I IIIIII II .
y --___-I Il |
o _ |
&
& Weekends
7,500 -
5,000 -
- III III l
12 AM 6 AM 12 PM 6 PM 12 AM

B4369 22p A8 o Bick i FREFarr £

BEERRAFY  PHER . APEN AL AR Y o Ao H ey £

doi:10.6342/NTU201900046



o8 SABMBHILE IR T E AP

AELEHE RETREAAP T EAN  FHAHN AL FS RSP
c‘é#@&r%

1

g B o JHF T E R A ez d BB R ETERE RS0 2

BV BENZEP B RBAE SFERMNEZIF 0] A BFRoXE F R

BrEgE ol RGER PR 2L FREER B2 §7W%¢ﬁv—
*

H@aorpFd

ESEL T ERE R TS SR RE AR E T TIRETE
2017 i ¢hit e i BB B A 47 o # ¥ S5 @ e X R TR ST A L fo £ F B (Boxplot)

L L o

56

doi:10.6342/NTU201900046



2412 BB TR A

Ay - Mean St. Dev. Min  Pctl(25) Pctl(75) Max
BB R 10,726.89 5,731.83 0 6,691.50 14,029.80 32,101
BN 1.087 1.681 0 0 1 10

LA AT 1.915 2.123 0 0 3 14
e 0.766 0.259 0 0.624 0.969 1
ERE R 0.524 0.314 0 0.246 0.787 1
BERHM 0.242 0.286 0 0 0.408 1
1 ¥wff 0.156 0.243 0 0 0.227 1
= Fle 0.059 0.107 0 0.002 0.06 1

2R ZFo M 0.011 0.074 0 0 0 1

- AR LpL T 50.046 25.941 0 33 63 163

- B RER 9,789.75 2,311.86 2,495 8,386.20 10,780.80 18,674

A RF R 2.69 10.25 0 0 0 78

IRERER 904.879  1,523.99 0 0 1,574.50 8,572

piTRERE R 2,333.36 1,172.27 0 1,516 3,082 5,684
S AT 3.735 3.691 0 1 6 21

B b 4B rE R 462.748  368.871 0.464 221.321  598.012 2,300.00

- L1158 4 107.831 94.003 0.005 46.671 146.044 600
T 220.982  389.922 0 4 301.8 3,525

BB R 369.683  261.067 0.178 208.942  475.869 2,362.71
BingL i § 38.515 24.235 2 19.8 53 193

BT 7B sLEEAE 276.917 117.6 0.083  219.12 335.906 956.271
400 = = poshEkh#ic 5.141 1.87 1 4 6 11
800 =~ = p zhEh#ic 17.451 5.587 2 13 22 31
1200 = = pozhgh#ic 35.195 11.842 3 27 43 64
RS 50.092 42.758 0 16 72 208
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Perceptions of Probability
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%42 % BT 2

g £

Dependent variable: Ig_total

Variables R H SRk : S g (e & ?;i‘?’&f% R BT
w3t iE BItiE et iE e 3t iE
population B R 0.636" 0.636" 0.636" 0.636™
school_h B Y OB e 0.274 0.266
school e LIRS =1 31 1 0.315
r_res_and_com AzfepE £ % 2 5 f -3.658 -0.736"" -0.975™
r_res Bz i 3o ff 2.888
r_com FERY I Gw A 4.474 1.498™" 1.673™
r_man 1 ER* A -0.033
r_park SFR 2y dn ff 0.192
r_pub DEZERY Y 0.696 0.673"
road_all_cross - B R BT i -0.042
road_all_len - 4 lg i B -0.809 -0.969™
road_main_cross BN @ 1 R B i -0.762"" -1.131™ -0.796™"
road_main_len A BERSOLER 1.339™ 1.361 1.423™
road_bike len piTa R aE R 0.478™" 0.433™ 0.508™"
road_bench £ ¥ 12 EL (> -0.577™ -0.548™"
to_subway B4 kgt T8 8L (- -0.447 -0.463"
to_bus A AN S L IR0 -0.660™" -0.753™ -0.684™
p_landmark B o s H oo 12 8L 0.568™ 0.556™
to_school R e e 0.850" 2.064™" 0.706"
p_poi B AR EE chp T8 8L (> 0.411 0.559"
to_station BEITOE A (78 sheppegr 098177 1.0717
citi_400 400 2 % g P =B -0.069
citi_800 800 = [l =k Bh#c -0.113
citi_1200 1200 2 © 4= BN o B 0.630° 1.613™ 0.536"
citi_rack WiTZo p 7R ied FehicE 1.340™" 0.889™" 1.300™" 1.436™"
Constant ¥ K 8.569™" 7.718™ 8.583™" 9.169™"
Observations(# =k #z) 535 535 535 535
R? 0.498 0.309 0.496 0.403
Adjusted R? 0.474 0.298 0.479 0.399
Residual Std. Error 0.688 0.794 0.684 0.735
(df =509) (df =526)  (df =516) (df =530)
F Statistic 20.234™ 29.384™ 28.263™ 89.581™"
(df = 25; (df=8; (df = 18; (df = 4;
509) 526) 516) 530)
Note: “p7p " p<0.01
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Dependent variable: Ig_total

Variables 3 R 2t &2 % SE
population B AR R 0.964™" -0.218
school_h B¢ OEJrans EL 0.266 -0.191
r_res_and_com AzfrP ER* 2o -0.736™" -0.184
r_com PERY IR D65 H 1.498™" -0.142
r_pub AEZERY I H P f 0.673" -0.377
road_all_len - ML Bk }i -0.969™ -0.341
road_main_cross I RFROIR BT K -0.796™" -0.289
road_main_len ERE T N g2 }i 1.423™ -0.315
road_bike len piTd R aE B 0.508™" -0.172

road_bench £ ¥ M BL > -0.548™" -0.2
to_subway B A4k epe 18 8L (> -0.463" -0.272
to_bus OB orhenp T8 8L -0.684™" -0.213
p_landmark B P iE J e 18 8L 0.556™ -0.265
to_school % KT8 o e TR L 0.706" -0.42
p_poi BB B 3T B (- 0.559" -0.298
to_station BEIT X p (7E LR 1.071* -0.326
citi_1200 1200 = = g’% B 2k 2R 0.536™ -0.248
citi_rack A7 ied P 18 ix B 1.300™" -0.202
Constant W 8.583™ -0.257
Observations(# - #&) 535
R? 0.496
Adjusted R? 0.479

Residual Std. Error

0.684 (df = 516)

F Statistic

28.263™ (df = 18; 516)

Note:

* k% _kkk

p”p""p<0.01
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9 DEZERY DB DG 0.673" +
A S S 11 - ﬂglg Bl B -0.969™" -
12 iR ;E 1R BT gt -0.796™ -
13 T 1.423™ ++
14 BT Bl B 0.508"" +
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* W'\S’é’@?l =k BERE A 55 B 16 B A Bk cps 39 8L (> -0.463" -
17 o B shenp TR EE -0.684™ -
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# 45 % F (% X frg X )%

DEpEFEBR R ED

9 F A A 47 4

Dependent variable: Ig_total

& X i X
Variables LA o REFL L REFA
T SE " T SE

population EARAE 0.440™ (0.218) 0.430™  (0.219)
school_h BYAGRAE 0.923™  (0.206)  0.872""  (0.207)
roadl—ema'” iR FRERAELR 0.980™  (0.198)  0.880™*  (0.198)
to_bus BET o B kb2 jEY 0_71'5*** (0230) 46 Lilm (0.231)
to_school B EGTH 2 jEdR 2.379™  (0.426)  2.655™  (0.427)
p_poi TS = 1.460™  (0.308)  1.469™  (0.309)
Citi_1200  *fif 1200 2 = g :bBdc 1615 (0.244) 1533 (0.245)
citi_rack ‘itz p 78 B d ek #c® 10627 (0.208)  0.939™  (0.209)
Constant W 1.669™"  (0.160)  1.876™"  (0.161)

Observations(2 =k #xc) 535 535

R2 0.383 0.36

Adjusted R? 0.373 0.35

Residual Std. Error (df = 693)

0.773 (df = 526)

F Statistic (df = 5; 693)

0.770 (df = 526)
e o 36.914™ (df = 8;
40.794 (df = 8; 526) 526)

Note:

“p<0.1; "p<0.05; ""p<0.01
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20463 F(HDHAGD)HOE P FBER Y B DR IBTEA 1 4

Dependent variable: 1g_total

s 2 sz op
Variables R LA carg wREFL L. REEE
T SE " R SE

population B A% A 0.523"  (0.214)  0.884™  (0.210)
roa‘iﬂgg'” iR R T BA -0.925™  (0.303)
roadl—er;'a'” A RFREEER 1.315™  (0.252)

to_bus BTN D 2 R -0.911™  (0.226)  -0.550"  (0.235)
to_school 25T S fa2 R 1.790™  (0.397)  2.625™  (0.423)

p_poi I 1.644™  (0.298)  1.604™  (0.295)

Citi_1200  #if 1200 2 ¢ fFp kB 18957 (0.240)  1.3317°  (0.244)

citi_rack  #ifz p 72 @2 3ebdc® 10907 (0.202)  1.015™  (0.205)

Constant W i 1.144™ (0.155)  2.132™  (0.136)
Observations(2 =k #xc) 535 535
R? 0.409 0.346
Adjusted R? 0.4 0.338
Residual Std. Error (df = 693) 0.758 (df = 526) 0.789 (df = 528)
F Statistic (df = 5: 693) 45,495 (df = 8: 526) 46'455528§df =6;
Note: “p<0.1; "p<0.05; ““p<0.01
FHEZHN X FE R ROPE PUFERE R p ot 2 p hP R

2LAMpkF 2P TP 1R pi
ABRPRETRAECAEERLR AT SRZERE c BRSO 2t
»Bﬁ\ﬁﬂﬁﬁﬂﬁﬁ% FRAR S BRFLEP > AP
BB DTREM > NE AT Z2OX FARAFITEREDF L R 28 78 e
He g3t 22 p 78 BELARADTF)EF P ALR

B~ BELETE -FEFHFIrRd Sl > G2 FFY FijLrARArE D
PR T F o A ML S T R Y KA ek v BB AR R ok 7 ehif )
Mgk o 3 AR E e L p TR AL Fh Y Foug ik o AR p (U

"'rélléql'ﬂh’ﬁ\%\-]%ﬁ %A\Eﬁj”ﬁ
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Dependent variable: Ig_total
S AR ¥R
Variables FH LA ey LR ey LR
e & B e 1B
SE SE

population AR R 0.849™" (0.217)

school_h FUAGRAE 1.012™ (0.210)
road_rggln_cro AR FRET BA 1,022 (0.329)

road_main_len 1R R i'g B & )?. 1.383™" (0.267) 0.729™" (0.207)
road_bench S A -0.823™" (0.224)

road_bike_len piTd g pmv\ 0.574™ (0.185)
to_subway B BT AR b 2 BEAE -1.654™ (0.286)

to_bus BIET o B sh2 fEHE -0.749™" (0.237)

to_school BB GTH 2R 2.591" (0.438)

p_poi T2 BB EL i E 2.317"™ (0.282) 1.361 (0.308)

citi_1200 HEiT 1200 2 4 sk Bl 2.191 (0.229)
citi_rack WITZp (7R P Hahdc® 173977 (0.182)

Constant ¥ i 3.409™ (0.116) 1.167 (0.165)

Observations(2 = #) 533 535
R? 0.303 0.4
Adjusted R? 0.295 0.391

Residual Std. Error (df = 693)

0.811 (df = 526)

0.792 (df = 526)

F Statistic (df = 5; 693)

38.100™ (df = 6; 526)

43.823" (df = 8; 526)

Note: “p<0.1; p<0.05; ““p<0.01
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Dependent variable: Ig_total

5% EF #E * %
Variables S LA G457)  (6787) (910117) (1212*)
P P P P
population BOAWA 1.062" 0.687" 0457  0.690™"
school_h PG BA 0.818" 0.839" 0.798"
r“%g?’ 1R RET BA -1.214 1150 -0.871™  -1.010™
roadl—;]‘a'” A RERERER 1.583™" 1.509" 1.248™  1.312™
r%%ﬂm s R R 0.517™ 0.371™ 0.498"™  0.403™
to_subway B BT 2 R -1.016™ -1.011™
to_bus B BT B sho JEAE -0.546™ -0.506™ 0783 -0.903"™
to_school 9 BT a2 SR 2891 2.819" 2744  1.955™
p_poi HiT 2 AR R 1.230™" 1.592"
Citi_1200 *if 1200 2 ¢ g RN b 14497 1.259™* 1.174™ 1622
citi_rack Tz p (7 E B gehgcE 0.645™ 0.820" 1.045™  1.020™
Constant W #ic 6.088™" 6.797"" 6.407™" 5.804™"
Observations(# k) 532 526 524 535
R2 0.329 0.41 0.406 0.422
Adjusted R 0.316 0.399 0.394 0.412
Residual Std. Error (df = 693) Gosa))  (Gfeels)  (dfes1a)  (df- o5
N 255437 oo 350017 426107
F Statistic (df = 5; 693) (df = 10; (df = 10: 515) (df = 10; (df =9;
521) 513) 525)

Note:

“p<0.1; "p<0.05; ""p<0.01
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Dependent variable: Ig_total

Variables L3 Ay i L F R
BitE fREEZ FitE  REEEL
SE SE

population B A% R 1.062" (0.18) 0.687" (0.18)
school_h EENTEY Y 0.818™ (0.17) 0.839™  (0.17)
road_main_cross I BFERET BA -1.214™ (0.27) -1.150™" (0.27)
road_main_len I RFRERER 1.583™" (0.23) 1.509™ (0.23)
road_bike_len BTEERSE R 0.517" (0.16) 0.371™ (0.16)
to_subway 21 BT B Ak 2 BEAR -1.016™  (0.24) -1.011%  (0.24)
to_bus B BT B s fEAE -0.546™ (0.20) -0.506™  (0.20)
to_school BB T H e FEE 2.891° (0.37) 2.8197  (0.37)
citi_1200 ST 1200 2 ¢ e kB 14497 (0.21) 1.259"  (0.21)
citi_rack M2 f 78 B Brhgcd 0.6457 (0.18) 0.820™"  (0.18)
Constant ¥ K 6.088"" (0.16) 6.797" (0.16)

Observations(2 = #) 532 526

R? 0.329 0.41

Adjusted R? 0.316 0.399

Residual Std. Error 0.837 (df =521) 0.655 (df =515)

F Statistic 25.543"" (df = 10; 521) 35.813™" (df = 10;

515)

Note: “p<0.1; "p<0.05; "“p<0.01
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