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A Study on the Physical Environmental Factors Influencing Pedestrian Traffic
Accidents in Seoul, Korea : Focused on the 2014 TAAS Data
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Abstract

During the past decades, the paradigm of transportation planning has shifted from
automobile-centered to pedestrian-oriented perspectives in Korea. In the context of this
paradigm shift, this study examines the relationships between physical environmental factors
and the pedestrian traffic accidents. Using the 2014 Traffic Accident Analysis System (TAAS)
data, including traffic accidents of pedestrians in Seoul, Korea, we identify important physical
environmental variables that influence pedestrian traffic accidents. With negative binomial
regression models by the level of injury, we analyze demographic and socioceconomic factors,
road physical environments, and land-use factors. Key findings and implications can be
organized into following four parts. First, the number of lanes shows negative associations
with pedestrian safety. Road diet projects such as lane reduction and narrow road may
improve pedestrian safety. Second, although the median exclusive bus lane is convenient and
beneficial to citizens, it has negative impacts to pedestrian’s safety. Public policies should be
considered to improve pedestrian's safety near the median exclusive bus station. Third, high
density and mixed land use have negative impacts on pedestrian safety. The compact
development strategies with transit-oriented development should consider pedestrian’s safety
and walking-friendly environment. Finally, we suggest the policy implications for safer walking
environments.
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Table 1. Definitions of final selected variable and data sources

Class Variable Definition Data sources
No. of total pedestrian | No. of total pedestrian accidents occurred in
accidents Seoul, 2014
No. of pedestrian . ; . -
Depend. |accidents above g‘&uﬁzdp?:ess;gﬂ? zagilfents ahoE SEnEms iRy Road Traffic Authority
variable | serious injury ' ‘Traffic Accident
i Analysis System’ (TAAS
Ng, of padestiian No. of pedestrian accidents below slight injury nalysis System’ { )
accidents below slight d'in Seoul 2014
injury occurred in Seoul,
Population Population of Jipgyegu (person) Natiorg]ICFStatistics
POD. _ Office, .
faci’or Aging index Ratio of the population over age 65 to the pop. Stat'ISt]lC Geographic
under age 15 according to Jipgyegu (%) Sntorm’?gglg)
ystem
No. of lanes Average no. of lanes of Jipgyegu (unit) The Korea Trareport
Institute
Car speed limit Average car speed limit of Jipgyegu (km/h) ‘transportation digital
map’
. No. of crosswalks in the lJipgyegu / Jipgyegu
Crosswalk density afen (GniEkn)
erl;{\z?c()jn Speed bump density l;lrc;.a czznsitpx/i(;(]jz)bumps in the Jipgyegu / Jipgyegu
factor Subway entrance No. of subway entrance in the Jipgyegu /
densllty . Jipgyegu area (unlt/kr‘rf) . . Seoul open data plaza
Median exclusive bus | No. of median exclusive bus lane stations in the
lane station density Jipgyegu / Jipgyegu area (unit/km?)
School zone density No. of tschoc;l zone in the lJipgyegu / lJipgyegu
area (unit/km?)
. : No. of senior zones in the Jipgyegu / Jipgyegu
Senior zone density area (unit/km?) Pgyegu / Jipgyeg
) . |No. of dead-end roads in the Jipgyegu /
Dead-end road density Jipgyegu area (unit/km?)
Three-way intersection |No. of three-way intersections in the Jipgyegu /
Road ; ; ; 2 The Korea Transport
structure (Fjen5|ty - - ?\Ilpgye?uf area (uan/km) - T Institute 'transportation
factor our-way Intersection No. of four-way Intersections In the Jipgyegu 1 digital map’
density Jipgyegu area (unit/km?)
Above five-way No. of above five-way intersections in the
intersection density Jipgyegu / Jipgyegu area (unit/km?)
Zoning Residential area ratio ;{:e;;dentlal zone area in the Jipgyegu / Jipgyegu Urban Planning
factor Commercial area ratio grc;r:mercial zone area in the Jipgyegu / Jipgyegu Inform?gg?s)syﬂem
Building density Sum of building’s total floor area in the Jipgyegu
/ Jipgyegu area
Besidenital Buiid, deii Sum of residential building’s total floor area in
the Jipgyegu / Jipgyegu area
L?:ggie Commercial building Sum of commercial building’s total floor area in Property tax ledger

density

the Jipgyegu / Jipgyegu area

Official building den.

Sum of official building’s total floor area in the
Jipgyegu / Jipgyegu area

Land use mix

Entropy index of res-com-off uses
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Table 2. Descriptive analysis and multicollinearity diagnosis

= s BT [m2EA] 259 | A9 | p
Classification Variable Mean |Std. Dev. [Minimum [Maximum
TN EYAL WAL Yl
PR No. of total pedestrian accidents 0.38 103 0.00 38.00
Dependent | o8 018 2@ DEALL LUz 018 | o057 | 000| 1600
vgriable No. of ped. accident above serious injury ) ) : )
A 0I5t Bt mEALD EHA
No. of ped. accidents below slight injury B Lz L 2590
E';TLRO.J 2|7t Population 586.20 | 211.69 0.00 | 4125.00| 1.06
op.
factrc’)r L FHSIX|4 Aging index 84.16 84.15 0.00 | 3675.00| 1.06
KM 4= No. of lanes 2.04 2.04 0.00 13.00| 471
AKX MBS Car speed limit 2641 22.90 0.00 80.00| 476
ZCtE . 2 Crosswalk density 7535 | 112.29 0.00 | 179443 1.29
w0y | DFSEIA[E Y
7}%@_7@ Speeg bump density 4821 | 103.86 0.00 | 2056.35 1.07
Road | AlSHE% o7 Le 061 | 68 | 000| 24839 102
environ. | Subway entrance density
=o} 2 4= X} 0Ol
factor | SYHAMSNMYZY L 047 | 572 | 000| 39598 103
Median exclusive bus lane station den.
S1g O
OfRlo|B=Fe B2 1235 | 4620 | 000 | 114337| 115
School zone density
S1g O
woEsTR QL 0.19 3.88 000 | 21059| 1.00
Senior zone density
I:II-|:|.§ =2 ol
| — =27 =
=2 Dead-end road density 1.96 14.97 0.00 56044 | 1.01
B | ZFR2 2R Af |
nd | gor | £7iEl 2= . . 1078 | 3551 | 000 | 105452| 113
var R '—d Three-way intersection density
. oa
structure| APAEl 2= . . 370 | 1702 | 000 | 40407| 106
factor | Four-way intersection density
oe| oA W
Above fivecjway intersection density - 235 eiep 17alr| 1ol
& | F=AR|Y blg
gg_ii Resider1_|tial e — 0.92 0.24 0.00 100| 138
Zoning | G&XIA BIE 003| 013 | 000 100| 152
factor | Commercial area ratio
72 de
Building density 1.26 6.20 0.00 655.62 1.40
FAHE = L=
— Residential building density 108 | 242 00| 200J1) L2
Sl Alolg 72 O
Qo | JE8 EE == . 0.18 5.15 0.00 655.16| 1.00
Land-use| Commercial building density
factor | 28 712 AU
Oﬁicg building density 0.00 0.00 0.00 0.11 1.02
[=R3 ]
L5X|O|o%%5 023 | 023| 000 086| 123
and use mix

206 | "SEA, HMs51¥ 3= (2016)



ot
ox
o
0
=2
R
_(')t
e

T : 2014 TAAS XtRE Siloz

OEIE LERILE oot #e
BA Hyg olgslo] RAsh= Zl0] gdete
2 Aol g0l SRS nEe 5 8

o a3

V. MF £

1L 2

ogt

of FEH

B oi70] ASE 2018 SimEY A9 ot
& sfimael Qe A0l KAk WE
AL 21:0] BHolE B 4 Q= BREL} o]
HolE2] BAI0] shssick ShITE BAlol 9k
ol BRE WA TEAT K S0

SATES AR s FAS DEsher
Azshe kol Wag, o

Sal Folgt 4 Uk vek I AR@I} 0
AN

09h FI'E rl

2 59 FE BAg S8l BEE Al A9 2
oA IR A 242 0.932(8A HEAt
WEARL ), 1190(54 olar HEllA} wEANL
H3), 1.312(44} Olst H3AL wEAIL BE)E 0
Hub A EEFUCE IHEE AT f908 30l
e <EH A9 ZuE S Foella
Proby=chibar? o] Al 7}K] H& H% 0.0009%=
EEY0] ZF Ik AgT BF K96k 0gto
ofde SHoITE metA] 2 AFoA E=ESH Al
7W 7Y HE BN pgow golg gy REs
10] A O‘o}tu %@ F Ak

e R

—y

Journal of Korea Planning Association Vol51 No.3 (2016) |

Inflation Factor)gts ERIStORN URsEAH B
A

A FuEn = hQE VIFZto] 10 OJ40]
Le= 49 U344 Er7F skt H

nov
ox

~

0

=, 2 979 FE BAo] 2ef SHHsE”)
VIFZrS 129} Zo] B% 506k E&4H0] rE
244 BrRlE Qe Zo% LERTE

HT FA| HelA nEART
o]/(\D} Eéﬂy{} E_E/\}—y I 74/\

A A, S 2l
B4 olst HEAL mEAL B AE F55610]
Ol&af = IS

Fr}. BE Hes FAT B
].

o Z1ESARA olo] FE ASEA thA0
AE 208 RN TEs FESIICL Bkt
WEARI FEks mRE B2 84 Q0 B4
e 8 3a Zo] dejg 4 Utk

HA QIR QQI0IAE wJish R5vt F=e nist
HARF aEAR g @flo =EHCE wWHst
A9l A9 AA HIA WSALL, &4 o]
HARF wSAL, det o] HEAL nSAL Al
7K oA B5 f90st 2o osks mRlE A
ox Uetsd ols kst K47t HEAl nE
ARIQ ofF WESH #eH0] Yths g HOEL:
53} A=t 154 niuk Q15 thH] 654 O]&k9]

207



MZ[E - of57]

# 3. 301g 27EY

21

Table 3. Results of negative binomial regression analysis

A
Sas

A 2R nEALD

Total pedestrian

Y olY

Pedestrian accidents

B olot

Pedestrian accidents

Independent variable accidents above serious injury | below slight injury
coef. z coef. z coef. z
%;TT Q17 Population 0.001***| 1143 0.001**+| 731 0.001***| 9.89
fz?t%r L E3X|4 Aging index 0.002***| 9.26 0.002**+| 721 0.001***| 6.91
XM= No. of lanes 0.067**| 443 0.068*** | 340 0.057***| 3.01
AEAF Mgt E Car speed limit 0.010***| 6.34 0.012***| 565 0.009*** | 4.53
gote & AL Crosswalk density 0.001***| 845 0.001***|  6.02 0.001***| 6.31
= j}*%%x'a 2= Speed bump 0000 | -155 | -0001* | -199 | -0000 | -064
ensi
2a 3l a o |
gol | MeHES &1 B 0004+ | 187 | 0004 160 0002 | 104
Road L Subway entrance density
environ.| SSHAHEHEERY 2o 0008**| 344 | 0009**| 319 0007+ | 263
factor | Median exclusive bus stat. den.
S04 ol
0210|227S 2 -0.002*** | -3.29 -0.002** -2.54 -0.001** | -2.12
School zone density
S04 o
=o2eTq 25 -0005 | -085 | -0007 | -090 0001 | 014
Senior zone density
|:|H:|-§ =2 ol
= = =2 =2 K - = = - -
r Dead-end road density 0.003* 179 0.004 162 0.002 115
= F |
= %-17* el 25 . . 0.001%**| 311 0.002%* | 252 0.001** | 2.03
Qo ree-way intersection density
= oj
Road | Ab71Rl = . 0.003**| 351 |  0004**| 306 0.002% | 214
struct. our-way intersection density
factor | 2712| 0|8 L= .
Above five-way intersection 0.001 0.10 0.003 0.46 -0.003 -042
density
8% | Fx% olg
g?} ResdEral SrE TS -0.139* -1.73 -0.201* -1.89 -0.033 -0.31
Zoning | SEXI% BIE ; 1.088***| 9.04 0.906*** | 576 1221+ | 8.03
factor | Commercial area ratio
A= 2L Building density 0.039***| 7.64 0.034**+| 519 0.048*+ | 7.43
FHE U= 2k E : : . . -
=% | Residential building density 0.308*** | -11.33 0.287*** 7.33 0405***| -10.53
08 Mio= 7S ol
K9l G e b | bE'Id' densi 0.001 0.29 0.000 0.11 0.001 0.35
| ardice ommerila Llll ing density
factor | 7€ U= Bk
Office building density 6.121 138 3.558 0.62 7.744 1.40
EX|0|8=8tE: Land use mix s . s 5 : .
[0]8=3t: Land i 2.100*** | 27.73 2.008*** | 19.57 2.159*** | 2245
_cons -2.927*** | -29.40 -3.561*** | -26.61 -3.527*** | -27.45
No. of observation 16,227 16,227 16,227
alpha(o) 0.932 1.190 1312
chibar2 3707.51*+* 2064.76*** 2453.59*+*
Log likelihood -10921.62 -6805.30 -7920.16
AIC 21889.25 13656.60 15886.32
BIC 22066.22 13833.57 16063.29

* p<0.1, ** p<0.05, *** p<0.01
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