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The impact of temporary on-street parking on traffic safety under

mixed-traffic environment

Student : Ya-Fang Hsiao Advisor : Ken-Feng Wu

Department of Transportation and Logistics Management
National Yang Ming Chiao Tung University

Abstract

In Taiwan, the limitation of road space and common mixed-traffic
environment, curb-parking behavior will lead to a roadside interference and then
cause the surrounding traffic flow to be intertwined and bring in conflict, thereby
reducing road safety and the speed of passing vehicle. Previous studies mostly
focused on the reduction of efficiency and capacity caused by curb-parking, and
there were few studies on the aspect of traffic safety. Thus, this study will discuss
the impact on road safety and passing speed of surrounding traffic flow that caused
by curb-parking, from both macro and micro perspectives. Simultaneously, this
research uses millimeter wave radar and image recognition technology to collect
vehicle trajectory data, also extract 540 curb-parking and non curb-parking event,
separately. Considering different traffic environment and different events, there
may exist uncapable heterogeneity between events or vehicles, therefore, fixed-
effect, random-effect and mixed-effect models are used to analyze and quantify the
impact of on-street parking. It was found that, the interference of roadside parking
will increase the behavior of surrounding vehicles due to deceleration, lateral
displacement, and lane changing, then reducing the overall traffic efficiency of the
outermost two lanes and increasing the occurrence of dangerous conflicts.
Moreover, after in-depth micro-aspect discussion, it is found that curb-parking has
even cause more impact. In addition, when the traffic volume of the mixed-traffic
environment on the road section is greater than 1850 (veh./hr) or the proportion of
motorcycle is between 55% and 65%, the negative impact of roadside parking on
the surrounding traffic flow will be aggravated. This result can also provide a
reference for future road section assessments, about whether on-street parking is
allowed or it should be strengthen the ban in a specific period of time.

Keywords: Curb-parking, Mixed-traffic flow, Traffic safety, Traffic flow speed,
Trajectory data
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(FREE 4 s (FREE 14 s (FREE 14 2 P #1
. f‘?n’ z % . f‘?h’ z % . ?i\’ 2 % - = F2 I

(8 %35 SE) BEREE (% %3% SE) BEREE (.5 3 SE) B % A2 B (2. 5 SE) g2 R
H % In(E B R &) CGF Ao 3, F [#%)
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12 :‘,ﬁ. =, ok ok sk ok ok 5k ok ok sk 5 ok sk
RTBEFE (0.012) (0.012) (0.012) (0.123)
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el AR (0.001) (0.001) (0.001) (0.001)
ot 2522 . 2363 . 2358 . 2352 -

(0.034) (0.016) (0.016) (0.019)
p (tho) 0336 0.000

*¥*%p<0.01 » **¥P<0.05 » *P<0.1
AEY s BEETRAREPFFTTC) RS & FRPET) L - % 1 TR B

R Er R aE S > L TTC |3 10 s 7
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A b #2
Level2 : Group (% i % x #% & L tb)
% _ A& FE AR L Fe 2 R
(Fixed-effects) (Random-effects) (Mixed-effects)
IH%*%( LA R 4 25 % 52 BREE 24 . SREE 24

(12 # 3% SE) 2| e SE) MERE (% % 3% SE) MERE 4 BMERE
BE-E - LR :{CY - S
a e s 1.581
P e 1.640 . 1.644

(0312 - o o2

0 003) (0.295) (0.295) (0.295) o
FiE2 =u.
rmE (0.0003) o ” ” ” - - -
T 4.066 o i

(1517 i i i i i

0.135
AR FEL - e e 0.124 0.126

oo ) (0.014) (0.014) (0.014) o
. : s 6.29 8.551

(0.833) 0316 ETTS - ok ok 8.531 ek

m (0.316) (1.473) (1.412)

p (tho) 0.819 0.764

*EFP<0.01 ¢+ **P<0.05 » *P<0.1
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202 FEBEAIA R E-ArhFR E#c

B A Py
Level2 : Group (% i & x #% & & tb)
4 E 8 _ E R [l 4% 2 R ff’éﬂfﬂii%
(Fixed-effects) (Random-effects) (Mixed-effects)
PisE b a SZEE 24 - P s e P B "
Gamsp) PHEER | Gewimcp) PEEE epssp) BERR epggp) HMEEA
B 8 B R4 H(TTC<s, #)
Y n 3.512 3.593 3.604 3.600
&5 EE Y EEES
REBEREE | (256 (0.270) (0.271) o (0.260) o
. 0.008
S (0.0003) o - -
-1.326

HE b (1378) - -
e 0.026 -0.023 -0.036 -0.033
LR ERY (0.028) (0.028) (0.027) (0.027)

. 0.007 0.014 0.015 0.015
ALV * -
TEPH (0.014) (0.013) (0.013) * (0.013) .
N -6.932 - 0.774 2211 2.179
wH (0.786) (0.344) ** (0.915) ** (1.079) o
p (tho) 0.694 0.556

*#EP<0.01 » **P<0.05 - *P<0.1
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(R :4 a. B4 ) (R :4 s R i "
; EEE : 4 : MEEE ; MELE
mrmsp) PEER| ganpgp) PEER gpagp) MEER ghpgp) PR
B 83 ¢ Gt R b E(TTC<Is, %)
0.098 0.096 0.098 0.098
iz iﬁ‘ (&, ookok EE S EE S okok
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8 0.00002 ) ) i i ) .
LRE (0.00001)
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#E Sk (0.058) - - - - ] -
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Ripidas (0.001) (0.001) (0.001) (0.001)
, 0.0003 0.0002 0.0003 0.0002
kel B (0.0005) (0.001) (0.0006) (0.0005)
- 0.075 o 0.104 s 0.107 s 0.109 s
' (0.033) (0.016) (0.150) (0.016)
p (tho) 0.161 0.000
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Level2 4##(group) : § — 44125 E 4

% UG AL A Bl Rk At X, | B R K | RS R K
Y3 RE#H A AKRERWO/1)
X1 2% A BEEFEWO0N) X1 &FABEZEWON)
X2 AEATAGHLEEITAHO/N) | X2 A EATFTH G EFITHO/1)
X3 R E 2 i Rk E(m/s) X3 : &2 R f K& E(m/s)
X4 : BIniBiBeE L F G X4 i@ BT ERE ok
X5 Binmbe X5: Bénmb

(Level2 4-%%)

B 5.3 5= B iFid D IR MRS 17 %
022 #Al% %

Fipreg. s M2 FEBEFHE (2R EET)Z FENRE-ME it 247 77 % %
FRBEGRIHEN - B B REPFEY IR AP RIR] RS X
Q@ﬁoiﬁgfr&ﬁ%ﬁwxaﬁ R SR SV i wﬁrp #-7| (Fixed effects Regression

Ay %ded 5397 0 £ R Bk 3700 T BB p AR 4+ #c(Natural logarithm) 12
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AE A e
Level? : Group (4 — % 545 2 ¥ 4)
AL B &k R T
(Fixed-effects) ® '&?@% R e R
PRl pA ¥ R (Mixed-effects)
(pmmsE) PERE| eu.agp) BERE Bkt - T
B4 # (@ B3k &) (34 o & T 40 RFRSE) (ER#/SE) RE e P
% fo 5 F 1%) = (agmsp) PERR
ABHBREE 0.114 0,104
(0.017) (0.01 sk -0.112
. .018) (0.017) sk -0.113 .
WA A B 0.456 . 0.456 (0.018)
(0.213) whE 0.458
(0.022) (0.021) - 0.458 .
AT 7 30m M & 7 A £ 4 '8'244 - -0.245 0 ©.021)
(0.037) (0.038) e (03‘313) - -0.244 e
it R A (veh,m?) | 58] o ' (0.037)
/m?) (0341 ke .098 1598
341) (0.038) * 0351) - 1.608 .
e R T EaTEY 0.151 0 165 . (0.351)
(0.003) . ik 0.155
(0.004) (0.003) - 0.155 .
. *
BT S e gy | 020 . 0,399 (0.003)
(0.026) ’ Hokok -0.417
(0.027) (0.026) ok 0417 e
swmastTocag | ool - 1 30¢-05 ' (0.026)
(1.45e-06) ’ y ok -0.00001
& (1.51e-06) (1456-06 ek -0.00001 .
i 43e-06) (1.45¢-06) **
## (base) -
(base) - (base
NEE 0.051 ) - (base) _
(0.017 P 0.041 0.047
017) (0.018) - 0017 - 0.047 .
AEE 0.035 0.003 o (0.017) **
(0.017) (0.041) ?60()250) 0.026
wH ?653522 ok 0.351 0.501 (040
052) (0.085) ek - Sk 0.504
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Level?2 : Group (4 — & 1% & F44)
PR 2|k R R 2k R RAo R
% el B . :
(Fixed-effects) (Random-effects) (Mixed-effects)
Pt - Bl % o P 2 5 % 59 P 5% 42
Gpamsk) PEER| geggsp) PEBR apgp) MERR e ppgp) MERR
B % 8 0 #dk 25 RA(R)
. 1.829 1.778 1.829 1.869
B B2 ViR
AREHIELES (0.348) o (0.358) o (0.347) o (0.366) o
i 5o | 8937 -0.238 9.107 9.071
EHRRELRRL (0.435) o (0.443) o (0.433) o (0.433) o
o o 11.149 exs 11.499 . 11.306 in 11.229 .
7 30mA R T 4 (0.764) (0.781) (0.761) (0.761)
. -4.547 10.431 3.134 0.740
AT % L (veh./m?
A L R (veh./m?) (6.969) (7.825) (7.302) (7.212)
o o g T -0.481 -0.729 -0.591 0.554
A RRR R (0.068) o (0.079) o (0.071) o (0.070) o
B} 55 . 55 565
e | -0.0002 -0.0002 -0.0002 -0.0002
4 ZREE (0.00002) o (2.57¢-05) o (0.00003) o (0.00002) o
LR
B (base) - (base) - (base) - (base)
i 0.769 o 1.022 rn 0.884 o 0.857 o
=+ (0.355) (0.005) (0.353) (0.354)
i 0.009 0.203 0.115 0.072
- (0.826) (0.800) (0.821) (0.822)
. 4.468 s 7.131 s 5.335 . 5.039 .
' (1.064) (1.731) (1.101) (1.086)
p (tho) 0.127 0.050
AP (] 5 **¥P<).05 ¢ *P<0.1
ﬁ}»%é’,wlﬁ’wﬂfﬁﬁv?ﬁ‘ﬁ”’if‘#i I AT EFR T o e B @l A ik
RoAFPL s HHEERE2ZF - D iﬁi*ﬁ@f'# 3t ﬁrz\» 54 %77 2 LI ﬁ‘éi%f%f’ A FE
%ﬁﬁ%ﬁﬁﬁ@4iam&%’uﬂt ~HEPEETES - P G T A B

&%.-F;EI??F-,A '7*"}54):‘%}{3?1’7-\’1’11"‘]

Regression Model) % i& {738 & 47 » W E F#F 4 g FrR 7 5 7]
B FEERE BRI RF A b HF S Brg e
%{g&éﬁ%ﬁﬁ%@’gﬁﬁﬁﬁgWﬁ
o gt th o B gmE S B Gl 2 BT SR B S

T BFRD DA
% &% 31 (Odds ratio)# 3 £ 2.29 & »
GRE R A BEREE s

ﬁ,gsaq:ﬁaa& 4 fER T e £ H )

a

kRE t"rﬁb Eﬂ: #-7| (Fixed effects Loglstlc
GEL SRR Ak

=
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ESNTEM kS ] E R YRS T LT R
Bl T L G BRR P SRR L E B s o

% 54 MRAI] A T R -T2 B BER

B A e 2 (BB & &7 © S AL A, logistic regression model)

Level2 : Group (4 — 35 %45 £ £ 1)
—HBENE R ELR FEAR R Rk R
(Fixed-effects) (Random-effects) (Mixed-effects)
B b Odds Ratio , B 1t Odds Ratio B 1t Odds Rati s i
: P _ B atio .., .. B4 b Odds Ratio -
(% £ SE) 2 (% £ 3 SE) SR (% £ SE) BERE (% £ % SE) #3
B 8 8 0 X B A Al R(1/0)
P 2238 rn 2289 o 2224 2224
<h (0.261) (0.287) : (0.263) o (0.263) o
R T A B g | 22049 ees 20644 ees 22751 e 22751 eos
(5.970) (6.158) (6.391) (6.391)
AR 1.169 1.480
CEEAGE S ¥ * - 1268 1.268
(0.110) (0.243) (0.130) - (0.130) -
B L ke 2.863 s 3.925 s 3.342 3.342
0.413) (0.618) (0.501) o (0.501) o
Fimah
HEokE (base) -
P 1.345 1.306
BEo S * 1.338 1.338
(0.219) (0.218) (0.219) ‘ (0.219) ‘
P 1.139 1.075
BE AR h 1.125 1.125
(0.219) (0.311) (0.320) (0.320)
& - 1.524 1.334
NER RS r . 1.488 1.488
(0.256) (0.234) (0.253) - (0.253) "
e = 1.350 1.228
I EE-ARE 1.319 1.319
(0.330) (0.310) (0.325) (0.325)
- . 1.525 1.137
REL-RED 1.467 1.467
(0.956) (0,739) (0.928) (0.928)
. g 0.
. (Ooggl . 0.002 e 0.002 e
.001) (0.001) (0.001)

***¥p<0.01 » #*+P<0.05 > *P<0.1

WA YR ED IR 3 M rREd fea R F L FR
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AR TR RS ST ERES R A LU E LR SN Fﬁﬁ@%
FRE i gAekE 32 2 2P M 2R S P REE R P sk A
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B AU 5w % B(dummy) s 5U R R
PRI T R A BAE T2 PR F AR K 28

3 38 (interaction term):& 7 4 45 » 54 § =t %

£

B o 4E 45 1% 47 S % Be(dummy) £ 50 -

R R A SN dar Lot T A
=E %Hr%» 5.5 41 % 7 0 3 R B ﬁxﬁ» IR lgm 2 i § + *% 1850 (veh./hr)
e B Rz 88 ol 3 BE0~65% iR T o ApETE s B R H R R F TR RS B
R 1 Heh b ?%*“w&$’4#{£$&§%ﬁﬁ%ﬂ1 ek ﬂ,m&a%&u
I L L LR S R SR I TR £
{g o
4552 k2 nRBELEZBELSITESE
A % AR E ) 8 447 £5 A (Multiple Linear Regression Model)
4 8 lll(E rﬂ:i—?) PR R D& e T ey R A4 # AR b
(3% A 2%, F [£%) (&) (TTC<1s, 1#) (TTC<ls, %)
PAB(RE:) | BMEREL |PHREGREL) | BMERE PRHAREL) BHERE(PRHEGERE)| BXFRA
AEHEEE 10.097(0.012) e 1.653(0.301) otk 3.622(0.274) ok ok 0.096(0.012) ok
REEE 0.063(0.012) e 0.011(0308) 0.29-(0.277) -0.019(0.009) *
FimBFE R [0.007(0.001)  [F** - -0.023(0.028) -0.001(0.001)
R 2% 1 10.003(0.001)  [#* 0.123(0.014)  [F** 0.014(0.013) 0.0001(0.001)
i & (veh./hr)
0~-270 (base) (base) (base) (base)
270~665 -0.163(0.076) e -17.170(1.803)  [*** 1.46(1.688) 0.116(0.074)
665~1060 -0.170(0.075) e -18.510(1.754)  [*** 1.892(1.657) 0.146(0.073) o
1060~1455 [0.174(0.076)  [** [19.610(1.767)  [F** 3.160(1.678)  |* 0.159(0.074) **
1455~1850 -0.160(0.080) e -21.270(1.856)  [*** 5.510(1.768) ek 0.148(0.078) *
1850~ -0.303(0.081) e -20.720(1.894)  [*** 17.510(1.795)  [r** 0.163(0.079) o
e E &k (%)
0.0~-25.0 (base) (base) (base) (base)
25.0~35.1 -0.051(0.049) 1.377(1.214) 0.220(0.397) -0.009(0.049)
35.1-45.2 -0.065(0.048) 1.329(1.176) 0.259(0.306) -0.031(0.046)
45.2~553 -0.076(0.048) 2.063(1.173) N -0.383(0.156)  [* -0.041(0.026) *
55.3-65.4 10.122(0.050)  [** 0.339(1.223)  [* 0.310(0.110)  [* 0.014(0.028)
65.4~ -0.062(0.059) 3.357(1.440) ko 0.181(1.197) -0.030(0.057)
¥ B 2.607(0.084)  [F** 04.044(1.930)  [F** 2.388(1.856) [* -0.018(0.081)

*EFP<0.01 3 **P<0.05 ; *P<0.1
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