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Analysis of Neighborhood Environmental Factors Affecting Bicycle Accidents and
Accidental Severity in Seoul, Korea
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Abstract

The purpose of this study is to analyze neighborhood environmental factors affecting bicycle
accidents and accidental severity in Seoul, Korea. The use of bicycles has increased rapidly as
daily transportation means in recent years. As a result, bicycle accidents are also steadily
increasing. Using Traffic Accident Analysis System (TAAS) data from 2015 to 2017, this study
uses negative binomial regression analysis to identify neighborhood environmental factors
affecting bicycle accidents and accidential severity. The main results are as follows. First, bicycle
accidents are more likely to occur in commercial and mixed land use areas where pedestrians,
bicycle and vehicles are moving together. Second, bicycle accidents are positively associated
with road structures such as four-way intersection. In contrast, three-way intersection is
negatively associated with serious bicycle accidents. The density of speed hump or street tree is
negatively associated with bicycle accidents and accidential severity. This finding indicates the
effect of speed limit or street trees on bicycle safety. Fourth, bicycle infrastructures are also
important factors affecting bicycle accidents and accidential severity. Bicycle-exclusive roads or
bicycle-pedestrian mixed roads are positively associated with bicycle accidents and accidential
severity. Finally, this study suggests policy implications to improve bicycle safety.
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Table 1. Variables and data sources

2 A=2EX

o
Variable

Lj-8*
Contents*

X

Data sources

RHSAE O KA
No. of total bicycle accidents with a

car

HH APHAH nE AR 25
No. of total bicycle accidents with a car
between 2015 and 2017

FYOIYMY, )

No. of bicycle accidents above

TYOIY AHA DEAR 2
No. of bicycle accidents above severe injury

DEMD 24 AJAH
Traffic Accident
Analysis System

severe injury between 2015 and 2017 (TAAS)
BYOoIBKEY, FH4) BYOIs AFHAH nEALRD A
No. of bicycle accidents below No. of bicycle accidents below slight injury
slight injury between 2015 and 2017
SAE

Q4= Population

Q1714(1,000%) Population(thousands)

National Statistics Office

FHEUE L=
Residential building

7718 AS AUE/EATE BE(m)
Sum of residential building's total floor

density area/analysis unit area(m’) MHEE
£x(0|12 ’é!‘él%?'j% °.=_!E Jg8 = EE&/&&Q%I HE(m) Electronic
Qo Commeroal. building Sum of cgmm_ercnal building’s total floor Architectural
Land:se density area/analysis unit area(m’) administration
factor P Yeg B AREH/RACR W) Information
Office building density Sum of .ofﬁcfe building’s total floor System
area/analysis unit area(m’) (E-AIS)
EXo|gsg= AEZD X|+=F St EX|0|& ;T
Land use mix Entropy index of land use mix(LUM)
Aol KTZIX|= ‘38 2174(1,0008) Mg ggl bojly 2%
Esyat Living population Living population(thousands) Seoul Open Data Plaza
a9l AEAH SYY S AHFH7{CH==(1,000CH) MEA| MR =
Traffic Bicycle traffic No. of bicycle traffic(thousands) Seoul Policy Map
factor X EWY SRk KHTH4(10,000TH)
Car traffic No. of car traffic(ten thousands) 27} IE
a3 A =M W B2 A JE ME
No. of lanes Average no. of lanes National Transport
A2 qetas HAMCHe| L) Aj2F X3 &5 Information Center
Car speed limit Highest limit of car speed
7t=2ed HA2| 2=t AHE| /2 AT HE(m)
29 Three-way intersection | No. of three-way intersections/analysis unit
Road densityt area(m’) MZE2 DB
environ. AHE| Uzt AAHE| 7H4/E2MELQ| OIF(m) New Address Data Base
factor Four-way intersection | No. of four-way intersections/analysis unit
densityt area(m’)
YrEe Yt YEEE Jfa/2AMThel BHE(m) ME g2l Hojy 2¥
Crosswalk densityt No. of crosswalk/analysis unit area(m’) Seoul Open Data Plaza
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AWK YTt | TSYRIE T/2AE HHm)
Speed hump densityt | No. of speed hump/analysis unit area(m’)
Al 3B g 39 HT/RHER| B (m) KAl Y8R E
o9l Park area ratio Park area/analysis unit area(m’) Seoul Policy Map
Facility Jtzs Yst h24 IHA/2ME B (m) Mg g2 oolg 3%
factor Street tree densityt No. of street tree/analysis unit area(m’) Seoul Open Data Plaza
JF 27t My ZE
xioieiz ¥z B EAES U B2 FAS o S SN 2N
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factor | EUAEBERVE HE |HYKAGEE BN/ /ZMEHY BIK(m)
Bicycle-pedestrian road | Bicycle-walking road area/analysis unit
ratio area(m’)
* BE Birs EMERY Oi79E 7IE2 2 FYEUS

* All variables were measured by the analysis unit of Daeguyeok (neighborhood unit)
t 71ESAHZMI 2H2YoM = B BES Al U BRIE =S| |45t 1000002 EHFAS
t These variables were multiplied by 100,000 to adjust the unstandardized coefficients in analysis models
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HH| R-sAE Cf AEHA

No. of total bicycle accidents

SIOIYAY, )
No. of bicycle accidents above
severe injury

- b 0 L) » X «

BYo[sHBY, 7))
No. of bicycle accidents below
slight injury

07 4 MN KEA DEADS} AL HZE X
Figure 4. Distribution of total bicycle accidents and accidental severity
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Table 2. Descriptive analysis

Ha 3z TEAE | EF=At | ES VIF
Variable Mean | Std. Dev. Min Max
ASAF O AFEAALD A=
No. of total bicycle accidents 3.88 475 0.00 58.00 -
with a car
&S SYOIYAY, ) U=
Dependent No. of bicycle accidents above 146 2.08 0.00 21.00 -
variable severe injury
BY0IsKEY, FH4) A
No. of bicycle accidents below 242 311 0.00 37.00 -
slight injury
Ql*4= Population 6.59 5.06 0.00 32.58| 346
FH8UE 2=
Residential building density o7 601 000 22622| 1.02
EX|o|& AoleAZ O
A =
ol gusds q= 0.16 027 0.00 559| 136
Land Commercial building density
nd-use
geesE U4
factor . . ) .2 ) 87| 1.82
Office building density 009 026 000 38 8
EX|0|8F# = Land Use Mix 0.08 0.04 0.00 0.52| 143
sy Agol7 Living population 7.70 545 006| 4597| 415
29l AEH SHY Bicycle traffic 0.39 1.12 0.00 2462 | 224
Traffic factor X S8 Car traffic 1692 2148 000| 31878 177
Ha AHd=4= No. of lanes 207 0.57 0.00 480| 1.38
7 @1’5:%‘ X2 MEEE Car speed limit 61.15 6.04 000| 8000 113
o
if% f‘-d MH2| YT 3-way intersect. den. | 2866 2624| 000 16335| 181
=T oa o .
ind. | environment AHE| L= 4-way intersect. den. 467 461 0.00 2895| 176
var. factor YCtEE U Crosswalk density 11.57 8.10 0.00 6542| 196
SUX|E YT Speed hump den. 261 3.20 0.00 3751 1.21
AlMdgol SYUE H|E Park area ratio 0.07 0.24 0.00 507| 1.03
Facility factor | 7t24 YU Street tree density 65.83 5047 000| 41031 178
Aetd 29 | @3 HALT Average slope 290 413 000| 2377 181
Natural
environ. factor | SPISIE H|S River area ratio 0.03 0.10 0.00 0.79| 205
ANHARM=2HE H|Z
HEAPAEERA Hig 000 001 000|  024| 115
KR ol =} Bicycle-priority road ratio
a9l
= AHAHEE2HA H|E
Bicycle B fd:exisive m: P r':o 0.00 0.01 0.00 005 1.11
infrastructure N
factor HEX C20E H|S
SURASESWA ulE 001 001 000|  010| 1.26
Bicycle-pedestrian road ratio
60 | "SEAE, Hs3H 72 (2018)
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E 3. 30/ =7= 2t

Table 3. Results of negative binomial regression analysis

SR O AEA

SIO|YAID U

BYo|StA D 2=

Bz . No. of bicycle No. of bicycle
Variabl e ez bagias accidents above accidents below
arabie accidents with a car .. L
severe injury slight injury
Coef. z Coef. z Coef. z
QI Population 0.037*** 5.07 0.033%** 353 0.040*** 5.02
77878 2= \
o Residential building density 0.004 1.30 0.005 1.75 0.001 0.42
EX|0|& NS AS 9
29l ° g% L.E . = . 0.243**+* 339 0.248*** 2.96 0.219%** 291
Land Commercial building density
nduse
YE8UE U
factor N * - N *k - N -
Office building density 0.163 1.66 0.292 2.30 0.142 1.36
EX|0|8=2% % Land use mix 1.582** 2.51 2.154** 2.57 1.524** 214
S ‘4=l Living population 0.030*** 417 0.030*** 3.18 0.030*** 3.83
20l AHH S Bicycle traffic 0.065*** 294 0.061** 241 0.067*** 2.66
Traffic
factor X SYY Car traffic 0004*** | 360|  0003* | 221|  0004** | 302
BT X4 No. of lanes -0.022 -0.50 0.039 068| -0.036 -0.74
128 A HMeHSE Car speed limit 0.077*** 2.86 0.010** 2.03 0.010** 2.38
a9l 2| Y& 3-way intersect. den. -0.002 -1.60 -0.003** -1.97 -0.001 -1.09
Road | AtAH2| L= 4-way intersect. den. 0.021%* | 342 0.022** | 271 0.020*** | 2.85
e;“’"°"- gchE e UL Crosswalk den. -0.002 -047|  -0.004 -0.69 0.001 022
actor
IS E AU * Kok
S hump den. -0.015 -1.85 -0.006 -0.57 -0.024 -2.62
ARl | ZBX H|E Park area ratio 0250%* | 290|  0213* 180 0283 | 303
Facility
factor | M2 = Street tree density -0.002*** | -365| -0002** | -233| -0.002*** | -345
Rtk
20l BT ZALE Average slope -0.080*** | -9.45 -0.086*** | -7.17 -0.083*** | -8.64
Natural
environ. | XS H|2 River area ratio 0663** | 256 0965*** | 3.13 0.532* 1.90
factor
A AHASME 2O bl
olmal Bicycle-priority road ratio 2.043 1.18 3.466 1.61 0.598 0.31
29l
= NHHHBEZ2HH H|E
Bicycle . taxAne . = IE? 11.958*** 3.18 7.443 148 12.618*** 3.05
infra Bicycle-exclusive road ratio
X o{X H
. SUNABERAN HIE 6.160** | 335| 3506 145|  7.158* | 355
factor Bicycle-pedestrian road ratio
AHsE8EF Autocovariate 0.099*** | 14.10 0.239** | 11.81 0.129*** | 10.82
4= Constant -0441* -1.67 -1.419** | -4.06 -0.735** -249
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obs. 1420 1420 1420

alpha(a) 0.29 0.28 0.27
chibar2 512.11%+* 114.64** 227.78%**

Log likelihood -3001.42 -2000.73 -2519.34

AlC 6050.84 404948 5086.69

BIC 6177.04 4175.68 5212.89
Moran's | (Autocovariate not included) 0.27%** 0.24** 0.19%**
Moran's | (Autocovariate included) 0.10%** 0.08*** 0.07%**

*p<0.10, *p<0.05, **p<0.01

LIRTE

Lo Ats3dd WE FE 280 Ftol
o] S APIATREE ROleIEAl SRl6IRICE
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4o A ARA n ARG Q) AuE L
ERfa QIth AbAElE thRE X 28] &
ol Bl &TEoR £57t wob AEA WEA
17} HISH Wlishs 202 & & Utk

Do dEHAE YUeo] A ARZo] £
g gt + U= VIR TXRE2A ASA ) &}
BA Abiet AAolah Akl BN &(-)9] Zxt
E Ho|1 Ut ost ik WSWRIEO F7t
Ol AXE 83l AWA nSAINE WAIGHR=H
20| 8 = ASS Ansih

SUHE HIE2 Al 7K B8 5ok 2K+
IAE UERL QUth RS AREA SRRSO
OFHEHAl AFIAE 0188 + U= KYoR &8 ¢
ATt SERIEE AFEA 0120] oAt OJF0K]=
Zlo] ohch thREo] A 2FAE S Hiol
ARE Fdslo] R0 Fdo) miEo 3¢
ZFHOIA AFRIA WSALZE SAsk Qlow B4
AR} dPlSR= Zog ECHErh Z9 FEHolA
AIE BRISH] Qe RARAE S UROIA o]
85U ZReZ ¢FE ARA T2t "gst
ZoF HOIC}

[FEoR 7I2s dhe ()9 JAE LR
T} 7124 Qui==29l HEZE B AIAFE
7lsg 7Kl Atk wEhd Luke2ot RO
SEst Bel7h AVA dRlolA orgae AlsE
& Jrt. oSt AiE HigeR Ji24Eg o
g} TAREEZ Aot HAZE BoAld ot
A3 Uopt AIEA E2EE ARSA 29t Belg
gQ7t Utk

AAgE Q01 & Byt ZAEE AFEA At
AL AT S(-)9 FEE TIKE 2R LEL
Wl ZARET Qe g2 A 2FRe Rks
A SRR B FOIE 71€0]7] miEo] Al WA
o] @& Zioz WLHEr) SHEHA HIgS AEA
A0 HE RSO R9ust K+ JAE Lt

ERAIL QICk ol9 &2 ks AQQ & ¥
HRIL H=g Akt B 4 Qlok iR A
HA ol8Apt kdstal #elshA olgd 4 =
e 8 E= T8I OlojF e SkEoCh
THA, RPEA 2T WS Kooz ARA
WSALE A Edoh= 2oz Helt) sRdw]

S APEAQ] £2o] 20km/hE AISHEI0} UA|TH
oet 82 & XAXA @il B ESE ofF
T} oK A T20i4 RFEAZ} sl £58
FAS JEi2 Ut =29 WAk AReE
Ysh= 2 E AR O012 & Uch

o APIA Qlzat Qo APA 4=
2UE HIge AA wSA] gge niRIAl
@ 207 SQlEirt v, A d8rEd
A HIge JA AA Abdst Zdosie] &
oA RSt AukE VERICEL ARA W8EE=
TR APA =20t g ARA9] ojgo] #Bal 3
AN SCg BelHo] flo] APA 29 STt
#=al A 28R BE0E qerd 4 QL
ESL duieg o] Ax]Eo] Qo] ARl S A
A T29t WAKFOIA APEA Al Ul 7
590 = HAA H8L2WA HIgY 49 A
A O ARIA FRIALLSE Zolsle] ARalofA]
FAnE ke TEGIACE ARIA wSARLS 4
2% Ziloae o APEA FH8ERQ £Ze
gske LERT Qo HEkt A8%20 A4 |
Y27} Wl IR A 7t FoF £27t Al
@O AYALE T HIdsH] Wdsks ZoR
KQICY,

V. ZE
B o7 A WEANL W) gk mix|

E EUA Q18 2015WRE 2017 S Al
SAOIA S APIA WSAI AIRE 883

Journal of Korea Planning Association Vol.53 No.7 (2018) | 63



- 0]27|

BAGIICE AETkE HIgoR AA WSARL
o ggke nXle 2E FEee tkaat Zth

AR, AEA aBALE AE AEo Bil B
ROt =& A|olA] WAL ALl
2l & 08 UEith meth AEA 24
Al eHEg Qe AkZolut BHEAp B Ao
A AEAE BRI} RFoRRE Eelohs A3
£ g "Ievt Utk

=X, A Mg w2 XAFE ANA
WEARL AT AL A4 22 RS EQls)
ALt w2tA RFEA Sdol Be 20| A A
2o £LE8 UE "ot ok 5ol AAAAT Y
U228 Jeloks 2% Alle fIgert 57l
w0l o] Fizhol thet AVEA QFEALLL thajo] F
Q5Ht

AR, IEERE AXRl= AVIA WSARIS]
A0 ZAANIE WEE 5} Q= 208
FRILEICE ASEAE S RZO| K& AAAH
A ZEE 5 Us ALEERN AT odEE= A
Aot 7IE Afart YidsHA Wisk= AIE0 F
7H8Q1 AX7t EQ% ACE THHELCE

UR, AFEA nEARlE AARA T2V & 84
Tlo] Y= SHEIHOIA BIHGH sk AE &
QloIRiLE 7[E&oE FQorawHo ZEEUAE= Al
A E2e AbsAt B29 22lEo] k. J=ut
SO Q= AVIA Z20] FIs] fleiks
ArsAt =29t HFoh= i¢to] B7] o] S&
9] QJgo] xr} wehx S ARsSA S8 J
EFsh= o] thall FRAILoN £kof thgt
A7t Qg Z1Io% Dt

CHIA, AFRA Qe & AA T2 {30
w2t AVEA wSARIRE AL A2l thE B
2 HXle 208 Uehitt 53], AEA F8:=2
o HEiAl HEL=0IM ALIEHEASe AMAL
A7t £ A0= UEKT 8A] 2850 A=

64 | TZEAE, H53H 7% (2018)

A =2 FJARCE HEgo] REshl d7
TN B71s 2% QMsit wita AFEA
E20 ASA B2 FEFI0) gt AFhA o
FARL thaio] FQsitt AFEA nEe FEshl
Pl AFEA Qlzele] Ar]eh X5EQ1 FAR= HE
BEGIC) oiAlRt YRteE AEolL} HEge 13
SIA] RSt dWEQl AFHA Q=g Sue ARA
WEAECE ofLfet EEnSoE & F&e nlE
& Ut wEA &RRo] g AEA Q=i &
g2 AsA 2o this AFe sk 89Q
7} Ik,

2 A9 AT g Avads ohea 2
oh 4 AEA aSAklel) dEe txls ZHQA
o el QS FRISHA] Rt ZHAQ QO
= UK BEoie AbA F sHi 2

ARkEQl QQlo] Ut oleh QoIS ARA
SARL Bkt All AZo] Hge nRly] o

FE A WSARL AFEE 284 71
S 1T 24J0] Qe AR

CHECE, TAASHOIEE BEOIL HaAll A
17 © ALLE BHCE ToHE Sl
AT SIKIEE AFSAALS] B9 ALt dsEe}
T FY9 et WAL BEeE At wlst
A =HE AIE oA B B9k Be AR #
CHEICE w2ba] Offet A APEA nSALLUE 3t
& FAE A90] A 4 ATk

DREeE, & oA &8 U+ &8
St AR ALl HEE ZEeEe] STUHLI0IA
APEA ASAL £A10] Fgsirial Tesigich 1
gLt BAERIZE ged 21t gel o =
TAI7 oida] Exfjeitt. ozfgt BRIE aid sh
PleliNe ZIQeED FASKE 2YsES W
SAlol JfohEA S APlRE Aojg
U= S 29| &80 EQsit

i

£l rlo



MEA XA REANQL ALD HZIEO FFE 0K 2 FERL 24

AeEd

References

L AGo-Aen- AR -olElE, 2015, “APIA A

NOIEEY AL B RLe KAl st A
7, THEESSS=EH) , 35(5):1135-1146.
Kwon, S. D,, Kim, Y. M, Kim, J. G. and Ha,
T. J, 2015. “Development of Bicycle Accident
Prediction = Model
Countermeasures

Suggestion  of
Accidents”,
Journal of the Korean Society of Civil
Engineers, 35(5):1135-1146.

. A=A SF, 2008, AR AR
K9] AFEA AMIGE BAo] #s A7, ek
TE283 =1 , 10(4):117-125.

Kim, D. H,, Cho, h. S. and Kim, E. C, 2008.
“A Study on Bicycle Accident Patterns at

and

on Bicycle

Urban Intersections”, International Journal of
Highway Engineering, 10(4):117-125.

. A8E-2FY-ABA, 2007. “‘HNE SARY
£ 0|88 AMRAANL QQlEAl0] &g AT,
IZEAE] |, 42(3):261-272.

Kim, E. C, Oh, J. T. and Kim, M. S., 2007.
“A Study on Crash Causations for Bicycles in
Signalized Intersections Using Non-linear
Regression  Models”, Journal  of
Planning Association, 42(3):261-272.
. AlIBA - 8AA -0l -, 2012, “APRA Alal 412
To] e nRle 2 A7, usdT
19(1):67-178.

Shin, H. J.,, Hong, J.
“A Study on the
Severity of  Bicycle-Related  Accidents”,
Journal of Transport Research, 19(1):67-78.
A8 -HEY, 2012, ‘U@ Aol mhE
AFRA WSANL 247, TEnE) |, 12:68-72.
Shin, H. C. and Park, J. Y, 2012. “Analysis
of Bicycle Accident by Age and City Size”,

Korea

Y. and Lee, S. B, 2012.
Factors Affecting the

Journal of Korea Planning Association Vol.53 No.7 (2018) |

10.
11.
12,

13.

The Korea Transport Institute, 12:68-72.

. QFE-IS8H-IEE, 2007a. “TAIR WAEO]

A9l RFEAAIL AZE EAJo] |t At ¢
AGANE BT, MFESESISI =8, ,
27(4):389-395.

Oh, J. T, Kim, E. C. and Kim, D. H,, 2007a.
“A Study on the Bicycle Accident Injury
Severity at Urban Intersections: Focused on
Civil

Incheon”, Journal of Engineering,

217(4):389-395.

. @FE-ASF-AWE, 2007b. “TAIR ASA

ZojA9 AFEAALL B, S E2eel=i
A, 92):1-11.

Oh, J. T, Kim, E. C. and Ji, M. K, 2007b. “A
Study of Bicycle Crash Analysis at Urban
Signalized Intersections”, International Journal
of Highway Engineering, 9(2):1-11.

. 0IRA 828 -4BR AT 018, 2016 ‘L

AZH AMEA wEANL K8 2Ao #g A
T, S=ALSAIEEE FASEUE B FAIE,
+ZYA]: EXCO.

Lee, Y. S, Hwang, Y. H, Sung, G. M. and
Lee, J. Y., 2016. “Analysis of Bicycle Accident
The Korean
Society of Automotive Engineers, Daegu:

EXCO.

Patterns at Intersections”,

. 2|58]-0|7¢, 2016. “AMRA [E AL §F

2 oF
53(9):89-96.
Choi, S. H. and Lee, G. Y, 2016. “Analysis
and Prediction of Bicycle Traffic Accidents in

BAY, TERAESIEEEA)

Korea”, Journal of the Institute of Electronics
and Information Engineers, 53(9):89-96.
Ut FHATE, http://www.prism.go.kr.
WBAIEAAIAE http://taas.koroad.or.kr.
Anselin, L., 2013. Spatial Econometrics:
Methods and Models. Kluwer Academic
Publishers, Zuid Holland: Dordrecht.

Brown, R. L., Koepplinger, M. E., Mehlman,

65



NIES

q

14.

15.

16.

66 |

C. T, Gittelman, M. and Garcia V. F., 2002.
“All-Terrain Vehicle and Bicycle Crashes in
Children: Epidemiology and Comparison of
Injury  Severity”, Journal of Pediatric
Surgery, 37(3):375-380.

Doherty, S. T, Aultman-hall, L. and
Swaynos, J., 2000. Cyclist
Accident Patterns in Toronto and Ottawa’,
Journal of Transportation
126(1):21-26.

Dormann, C. F., Mcpherson, J. M., Araujo,
M. B., Bivand, R, Bolliger, J, Carl, G,
Davies, R. G., Hirzel, A, Jetz, W., Kissling,
W. D, Kuhn, I, Ohlemuller, R, Peres-Neto,
P. R, Bjorn, R, Schroder, B, Schurr, F. M.
and Wilson, R, 2007. “Methods to Account
for Spatial Autocorrelation in the Analysis
of Species Distributional Data: A Review”,
Ecography: A Journal of Space and Time in
Ecology, (30)5:609-628.

Hoque, M., 1990. “An Analysis of Fatal
Bicycle Accidents in Victoria(Australia) with
a Special Reference to Nighttime Accidents”,
Accident Analysis & Prevention, (22)1:1-11.

“Commuter

Engineering,

TZEAE, H53H 72 (2018)

17.

18.

19.

20.

21.

Lee, A. H., Stevenson, M. R, Wang, K. and
Yau, K. k, 2002. “Modeling Young Driver

Motor Vehicle Crashes: Data with Extra

Zeros”, Accident Analysis & Prevention,
34:515-521.
LeSage, J., 1997. “Regression Analysis of

Spatial Data”, Journal of Regional Analysis
and Policy, 27(2):83-94.

Roders, G. B, 1995. “Bicyclist Deaths and
Fatality Risk Patterns”, Accident Analysis &
Prevention, 27(2):215-223.

Roders, G. B, 1997. “Factors Associated
with the Crash of Adult Bicyclists”, Journal
of Safety Research, 28(4):233-241.

Wang, Y. and Nihan, N. L, 2004.
“Estimating the Risk of Collisions Between
Bicycles and Motor Vehicles at Signalized
Intersections”, Accident Analysis &
Prevention, 36(3)313-321.

2018-07-26
2018-08-22
2018-08-22
2018-12-07
2018-12-07

Date Received
Date Reviewed
Date Accepted
Date Revised
Final Received



	서울시 자전거 교통사고와 사고 심각도에 영향을 미치는 근린환경 요인 분석
	Abstract
	Ⅰ. 서론
	Ⅱ. 선행연구 검토
	Ⅲ. 분석의 틀
	Ⅳ. 분석결과
	Ⅴ. 결론
	인용문헌 References


