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Effects of Micro- and Macro-Scale Neighbourhood Environments of Elementary
School Attendance Zones in Seoul on Pedestrian Child Traffic Accidents

Gyuho Lee** - Junhyeok Seo*** - Jaewoong Won****

Abstract
Interest in pedestrian traffic accidents involving children on school routes has persisted, yet existing studies
have largely focused on areas immediately around schools, school zones (children’s protection zones), and
high-accident locations. As a result, they have not fully reflected the broader spatial context in which elementary
school students actually commute and move within their daily living areas. This study therefore sets elementary
school attendance zones in Seoul as the unit of analysis and examines how traffic facilities, pedestrian-generating
factors, school-route risks, and socio-demographic factors within these zones are related to pedestrian child
traffic accidents. The analysis covers 555 elementary school attendance zones in Seoul and utilizes 2,694
pedestrian traffic accidents involving children aged 7-12 that occurred from 2013 to 2018. Negative binomial
regression was applied, and estimated school routes from residences to schools were constructed via GIS
network analysis to derive school-route risk variables. Results show that academy density and the proportion
of school routes crossing roads of arterial grade or higher were positively associated with accident occurrence,
while road width, the proportion of routes without pedestrian signals, the proportion of routes taking 20
minutes or longer, elementary student density, and land-use mix showed negative associations. In addition,
child population, residential building density, and safety signs were positively associated. However, the
direction of coefficients for some variables should not be interpreted solely as direct effects of the variables
themselves. Instead, they may also reflect existing risk levels, proactive installation of facilities, spatial distribu-
tion of actual pedestrian exposure, and differences in mode choice for commuting. These findings indicate that
child pedestrian safety cannot be adequately explained by the limited area around schools alone and that the
living environment conditions and actual travel paths across entire elementary school attendance zones need
to be considered together. The study is significant in presenting elementary school attendance zones as a
meaningful spatial unit for analysing child pedestrian safety and offers practical implications for future school-
route environment planning and traffic safety policy.

Keywords: Elementary School Attendance Zone, Pedestrian Safety, Pedestrian Child Traffic Accident, School
Route, Negative Binomial Regression

*

re
r

= 20234 LS I=
HSh ADIEEA|- AL =1

5t ADIELA|- RSttt MAL

ot ADIE CA|- 2EASH} S 14(WAIMAL jwon@khu.ac.kr)

Received: January 31, 2026 / Revised: April 6, 2026 / Accepted: June 7, 2026

0|I ':_|

SEQ SHEATIHHO| K|S BHot 3= H17121(202351AbA2A21084426).
b SEARIFE(ZXIAE voca7100@khu.ac )

ol
oY oY rir

*
*
Ion Job Jon
[l

0|'_[

J

XXXK

o
JOII



OlF& - AiZS - TS

1.ME

11 97 Y U 2%

3
Bgo] FUWY 4715 A2 A9 A o
A7} TR Z7FRke AR Bo1 4 9lct. o
of glo] Baoo] eigt 7|20 el A7} of 4

3] Reke W av} 98-8 HolAlrk
Tt B of o] WAL T MY
& 331 79, ofglo] B0, WEA b
2 Z40% o]FolH gk ofefat B2 3
0] o) $gat QA A akE s
] i3

o
Rorr REOST e
& o 18 N

o
Y
o
p
rﬂi
oY [

[o

i
9
P
o]l?
_12_14
=]
%
_12_14

4
a8
™

lr ru‘.
)

2,
N
N

9,
o)
Al
o
2
re
9,
1o
oft
1o

~{
o
ik
=
)
o,
o]

>
i)
-
™
i)
rlr
e
o g
&
i
ol
22
of,
o
=)
R
>ol
<L
I
[
fo rot 2 N

N
2
>,
=2
R
_|Ol¢
El
X
1o
fon
it
4
o
-
18,
o
X,
I
_(?_l:

0 Number of Accidents

4000

3000 -
3856

2000 ]
3582

2787
2451

1000 -+ 2079

2018 2019 2020 2021 2022

Fig. 1. Trends in Traffic Accidents Involving Child
Pedestrians

Source: Korea Road Traffic Authority (2024.2.1) (in Korean)

46 | Landand Housing Review Vol. 17, No. 3

i
o,
_?15
K
Ku
(o)
7
=,
>,
2
)
>
)
rH
‘
it
o,
rE
3
N
N

of

_O;It,

N

o

%

ol

2

4o

ek

fo

rO

o

i

<UBT)
o
O, ook

we o m
ZE do N

oft
b
I
I
il
fol
ox.
)
rr
ox
=
iy
noh
8
i
2
>,
_O|L
&
by

EXolg, AZ8%, ofrUE Lk T AAIA Ha
FE] WE b A1 A H m|A|A &4 8 Mt
gt} T3t GIS network E-41S 8-8510]
tAE] 7|He] Bl R E &35, Y2 o]Ak9)
2 B4 5o] WAL A

A o T4 Gk

o,

A AT A A 55 vt 7P AL, B s
AL EERE 7P W AYshe AR A, B
Aol Tet A5 S=st7]of 27t A0
B7HE A A9 - 0]4:7], 2016). & AL0] ARG
AR Hlo]El= 201395 E 2018W7HA] &
A| B3 o]gdo] WEALL A}Folc} 258t
A D= Al wizel, A

(l:ﬁn
K

u
ol
;

off rﬂ
[
- (lj}m

Bl oz
01
Lo
-

N 1R
filo

=
&l
o
2
of
=
N
)
=
>
[uny
o
=
S~
3
1o
B
ol
ol
o%
-Q,
o,

thol allEroh B ofzlo] HEART RS 40
2 $8a19ict, o] HlolEl: E2 REE T BEA
B A AH(Traffic Accident Analysis System, ©]
S TAAS)OIA] G A 91 718 A=, Al
wjfate) @1, AF 9, B ot 5 ey g
£ IRIHEHER NI, 2024). £ A7E
1o deElo 2 QlgHEoHY B s 32



£S5t 70| DA AN TRHZH0| BHORI0| DEA

=

[
=2
=)
Rall
rir
02
oot

F U] o) A171E tho, A2A]

=43} ofglo] 1Y

A Btk mepl 2

HEECEEDLEE
o}

e ot
5
5y

0L|‘1
-I G
Kl
i o[-n‘I
o
-
e}
=
ri
r
it
0.
|

f
3
o
o B

El
g
K

t
iy
ﬁ R

-
2y
L)
kel
iz}

S
-~
%0,

9_1:

AEEEA = @A & 621709 255 &
o] 31, o] T 55 &S A2 5871 1t
. 35 SS9 A, A7) ¥ =1
1 FAX (CHIE)ZRE Stutx|9] 5o £E
F&she oM B S8 Yl oftESL
7d St = Fotsh=A] §Es| AT 4= §lot 3
W2 BAo] A A| QI3 E3 20181 0] F0]

W3t 8719 25 S8 HA| A0l A
ORto 2N HFA 07 & Aol L-8H 253}

E 12

_|Ol¢
n

J)

(

ool w4

o
[ee]

St E SA R S IHEHY] FAH A H A
FUE 7159 QAE =95t ¥E4(2020)
AA| L2uete] elx| A} ety Aglo] 255t
WFA R E O R PO S A
Belith &, 258 B2 Tt F9 A A

Ak ek, 2R AL} EAFZTES U
g5l Atz ol 4= Yk
Bo579] 440 A4S A TR ATEE o]

o3l EA4E Fukslt) o|3kE - 5A12(2011)S

o

- u
Y oY AAY

sk A gulAe] BAE 4
Esh, SepAeE ok A Ast

—

ujx]9] 814] 7]%0] FickiL Hok) £ o
sp EolAizlel ST, QU Sof B
BAJs)e], Eakuolu SHL A7 Gt g4 7Y
o] BAPF o} A48 B2k wiso] wet 24
ofof 3 A7 BAIYS HoiFgich w3k A 9
(2018)= 314 H4hR %] F419] Eot70] £.do] 4
3} 77k shazt obd W st WS

o =
o, FPPFeolut otE ] S Id
=
=
[

o,

[ Olﬂ
o o
LR
T
(T

|

0Ol

A 7|0l BAF 9] ot B P Al
TRl 2 A5 o= 5ot Aol A oF
WHA|S] GBS R ofy et AA| FekA ek F ot
A& oA AL sfofF ok AJAFRITE

Sh, Aot Al G| F EARl = A A
ZHo A<= ol=gt 7o) F--5] TR A Eok=T
97k HA] gk, A7182021) 253kt B0
P wE 2e1%e) B40] Aol ol A
2.1 Slstolu} oz lo] QA5 A7 EAfH,
ol A A2z} 8t el Ale] o1 ojg} el
Sk ngft) o] U, 255HL BSR4
BpoRL ofglolo] mH ofE3} TAYHAY 5
A2 AA| = SR AA| 2Foll A= S 914, &
tAe], SHY AHlA] 5o] A= of A A
SRYAI 4= UL} 2 Kim et al.(2022)-2 FA4F
B 297705 o= oflo] K
SENTES 240, S ¥ ol

>l 1o
N

I

ol

i

=

o2

A5t ABIAE, 5, X018 E4o] 4o
WE A 483 4 UGS HelFor ol %
Soh F37%0] ofdlo] HAH B
BASRE o] Rla B2 B9l HolF H

https://lhrilhorke | 47



0% AES - 2NIZ

0|

1o
it

24 ARlek e 4 ok S5, 2550
Tl eI o| 23t A Agle] 7]u

loTRIALE, AR Lda EAITZE ol
SHAS Seluis ol Tl Breh
27 BAG9]E Ao} ojglo] B WA}
£ T A7 oba] FHsA ghow, ofo]
7449l A7k B sl

2

-~

Mo

!
fr of o

o)

oo
]

R
p

e T

o]

K

)
TR

2.2 Of2I0] 2l wSAf QI

ofglo] B oY WAL} TRFE Al 2ol
Al FE5] o] FolA Frh o] A - o] AG5(2014)
AEA] A AR ISARL 91%] RS 2E5to],
201058 20119714 9] WFARLE Q13 of
Hol&2 FEsto] F7 3l BAE ARGRE A E
215t 24 At ] A e SOl
g o, ojgdo] K ARaLe] %, 60.2%7 BE
A E2o]A] AR A 0 2 UEhyith 15 v
£(2019)2 2013 d+HE 2015WU7FA] A
o] H 5 Ujof| A 'TAYS H A} WFAILE S
Heg A5, B2 89l tiEuE 891, 4|
£ 291, /ML 8913 SR Egsto] &
AR S SPokoich 74 27, =& 2917}
5 1E 8312 ofdo] Ho - U HegA} wEAL

AL 37RekBEo] e, EXolE 8] & F7

i

PJ 9 I
o

B ofy

)

3
& 972 159-95E(2021)2 ALA] ofHo]
H o7k 3007 B S 912 510, 201613 F-H
20187141 9] ofglo] BE WEAITE Z&HHpT
A7gota, =& 917 WEFHAIA 81E Lol
JZE Eoks A4S AR o] AFelA= ofd
o] B U thF wAEsL B 09 B & vlg
0] =242 B YR} wEALL Y Qo] Z7)5}a,

=y
HYPR} 2= A5 7] 7 B PR} 7EALT 2 Zo]

48 | Landand Housing Review Vol. 17, No. 3

TR o] A7z Atal Ao Y2 miAlE TRt

8215 HHs| EA4Isto], 3d 89l 1Tt
P WEHAIALL] A, WEFH gt WS =
239] 75}, 123 ARl wEAQ] Al
5 Bot AR Y vt o] S84S5 AR
o]= T<ed] B8] &1 B 9] 74Tt of
Uz}, ool &9 94 941 o)1, W e
g R 4= s SRR A Wg4]o] ofdo]
B3 WEARL oo & 59HE AT AU A

A5|- 8F5-2(2018) 9] A7} Ut o] AFofA=
2016 253t W17 400m, 800m o] H3YA} i
BARLE T4 B A6l B2 {9, EE A
A, 5 1E EX o], EAIE U s = W
= xototo] 39 4 HH(0LS), 37t A%
(SLM), 57t 4} K E(SEM) H| 2l

g EREOPLEEERL

FN'E
3
o
T

¢

6
)
;B

|0
roJ

N
2 R

A= B} WEALLTL 95]2] 7ok HAG A
2l FFS wIHC I, FH R T, WAR, RFIE
Al o] EAs HPA ALl F Q] YFe
FAom, IR e} 7h 2= HPAL wEARaL
£ 2ole Hl 3784 IS viFt= 20 ¥
Stk o= E214 Al A A 244 24



MZA| 258t SR DA A 22

2HH0| 20| WSALIM OjRl= g

2 T BEF o] BPA WEATL o]

Yiannakoulias and Scott(2013)<2 2001 5H
2008U7H] EZEOA dofd B wsALE
BoR Aas 7o Bledt s 9eE 7 ¥

T2 Aok 5ol3 IAEAS AU 24 2,
A5 A Fof| A IFARLTH A W= FF
o] A=At E3E A Wo A 15 EEel Tt
gholl mh2t AL Y1) ashe ol B o,

ol F8 =2E Hlold A A
Tz et S5 Aol H ok

Ut ST A= T8 = Q10 I4as
FA A} B W3S, =8 E2oA Hlojd A4
535 AFAGNA B =2 HlEE WEARL =
< HolFQiet o]t Ak A A 3
A AF £ 9ol &5 F£F0] F3%H 17
}&}-S A A3t Elias and Shiftan (2014)+= ©|
2to] Zde] A Hof| = ok Rl Alubk
(Shefaram)©f| 4] 2008~20127}X] ¥HAY5t o] o]
BYA DA et Sl 1B g B4} 2
Releich A= A, vol, 25, 717 77, 31
o] TG, 0] A Abe], 230 W] 24 oh,
717024 W 4, 71 W) A1 el g ey
SNBSS RARHL ol S Bt 2 o)Azt
A A A|je] o B ALo] et 1S
Baslelt AR 45 4%, o5 e 2 4]
o180 ok Wa} Aol L lAjE Ao
vepdteh B4, Be Als]- AR S50 2150|
2 e O AT gl B2 A0 e,
Blazquez et al.(2016)-2 2010~2011E7HA] WAY
ot B} wsAtaro] tigh HolEE HiEe =, A
o] AFE]otar e} tfetil=o] &0l o] ool K
A} WSALE B W FT Aol A= S0l 3
¥ (Negative binomial regression model), 37+

AR} 3]9 T & (Spatial lag regression models), 7]

fqr e
W, o
b=
)

N r:__l‘ JQ
Oy

<

5

1t
0

>

d

olﬂg@

S
ol

[>

%% v]1(Descriptive comparison) 5-2] 4 7
& AREBIH AL, ATE|oFaLel Al Zof A o] o o] K
A -2 SE AL A S A ZS vl astal, 2t
A9 S A TRt MpE2 ST
F8 U2 oo B -AF FE AL
APFSAL 5, S8R, 78R o SolH, ol A
HE Alstste] BASHA: A 23] =,
A&e] ojdolEo] AtE|ofale] of ol St HY
A=A & AL B EWol leEHol e Aes
U o m, ol By 5o o &7, Et ¢
et wE 24 5 ofF 8919 Z3tof| 7|QlRitk &
T AEC] ofdlolEe] Yot S ISARLO]
25 H$o] 24, o= iAoz Yo7t &
275 357dA0A E5shs =HA40] oM,
WAL P/ ERTEoblS H ]Itk AFElokal
A==l AR ALt FABHA A7 2 o
Aol A A SEA| I, WEA AfZof| A= WA=}
© TROIAM S A7t H B2, ol wARRO|A
+ Aol Wal Bsto] AlEe] s AeE o
A4 0]9]9] 2 oM = JHA o o B2
FIS 5P Q2L &= 3k

72 &9l(Segment) R AFHAE AT A
F= o237} Zrh Hwang et al.(2017)2 2010~
2014\7HR] Q AEI9] 1247]) 3 HSHE iAo =2
HHd 0.257H4 9] ofglo] B WEARLE AR
o] AtoflAl= ofglo] HaPAe] b, & 2, A
2] ©9](Segment), 12|11 A ARS)S] ThF/de
WS A Hrse SH MR AYTC
o, B4 B oy A AR S AR
ok AT 23}, £5 Hol, HeEgo| gle 4t 9
SHEO] UL, T2)3 EX] o]0 tidAdo] od
o] Haga}F ApaLe} F-oju]gt Bedo] Q= Ao s
ERATE 3L offo] HgR} ko] |9 e th=
™, 53] £534 Q1F/RIZ0] weh Ale] 7 lth=
= WAP. ol= A E AT D= ofo] By

=

¢

o

Ol

https://Ihrilhorke | 49



OlF& - AiZS - TS

AL} A AT 245 1H0) BAS U
EES A7 2 FES sith

2.3 USMI HERY

R TEAT HAONH F2 AL A7
HE2 = Folg(Poisson) 3] AL F M} SO FH(Ne-
gative Binomial) 3|2 &o] Qictt. o] = R X
T 7MY ARE SEULE AT o 85,
T1 Z}ol= Hlo|E 9] F4t E4dof| Utk A AR - o] 4=
71(2016)0] W=, WEALT A78} ZHo] Tt
E7F YEhbs % 2oks S| ARFET 2ol
3AEFo] § A 4= U= ATt oA
d Q] Ho|H oA = Bt Ert FFAto] #hEk
= 357 2o, o3k Ariite AHE =
3| AR ol 2-§5HH, 3] AAT] EEALFA0]
HFE = A7 LIS (Cox, 1983). wHehbA] T
APE7} EASHE Hlo B & HIE o2 AT XS
tjofli= 2ol 3lHEAl0] B Adsital & 5 3l
. olefeh A Bel AT A B
(2014)9] A7} QUek o] A= WEARLS] A
ofl thgk SAREA L= A] ol I AHEA T 30]
SR =g Wi, 2425} 30]
S|4l EARL 7459 Blwof Rlo] Aot
2 55k ol2lol 3hE5 2)(2008), o|AE(2010),
H-9- 8 (2021) 59 AFollA SOl 3

= AREgSto] WSARL A4S ARSI T

o

ok o ox

o

(]

N
D
rx
oo
iy
o
1°
2
UE
o

= Hlofl= 583514, oflo]e] A4 o]5o] st

Holk ekE 4] ehethe S 201 1HY

N

50 | Land and Housing Review Vol. 17, No. 3

SHA] Zgtth= SHAPZE Sk AAIR =W At
T ojglo] 539 ¥4 300m Ft g w3
400m, 800m HYS Ao g Hy wEAITE B
A5 A7} ok 2R, o= gt O] B
A 243t Al H 53 gl ol 23S £ Tk
13y} o] 23k B SRl FAA ol A SatA] o]
oA =B & HAL}Fe A FARY S5t &
H, 12|31 5} o] % ofgo]7} o] Fol= AEH F
A 22517 o= FHA7E Qi
YA %55t B2 st o AlghE A
Alto] ofy 2}, of o] 7F A A &2 v A = o] -5t}
= A8 HYE RHgohs 37 T9lojth oA A
EgtHle} Zo], ¥4 9](2018)% HAY HAhuA]
ARy LA Bt
I QFd ZAIE U & S AZSH3 A, Kim
etal.(2022)= F4HA] 258 o Thejol &
A& &9l of=lo] B3 =919 =20l A 54

of u}ef Ao|sA| ek 4= 8-2 HolFick o]

ot

]
F4e) Fok7 o]

n
Lh

250k Bl olo] Tt 4 AAoh et
ofglo]9] AR ol ol BAIS e fojv]
3B BAYS AR, o] B AT 253
B ESTL Dol WEATE BATO M, 3
A B4 AT B0 A 2
e o2 o] 917t ol o] e B
2 5492 Wl SR Gk 53] FAX R
SH/A|e] B 295 o) 5 B A 2
U R4S F 0 WRE EFSIACRE FolA 7]
& ojglo] HE7Y 34 A7 RS

3.1 2M=

B ATE ALA W F 6217 258t B3
% 35 5979 58719} 2018 o] 5] A gt
s

1 871E A5 55571 = e E A

18

oy ot



EENE==Cimi=

o10] OJA|- A 22

ek A7 9= 2013 @K E 2018E7HA &2
AP, AMGE WSARL HolH = TAASZH-
] @2 7A|A 124] Ao] ojRio] o] H 3 W FAKAL
glojEfolct. & °#?L°ﬂ*1 SEHTE 20139
201897}1A] A&A] 2538k 810 A] 2hayst

o]go| B3l ‘_IE/\]—J__,] R AL 2 A BT

A Am A2 2,60471010], 35 AbiL0] B1HA
B Fig, 2014 BeI% 4 i,

B Qi 258 @}M A A2

S}, 7F W20 230} 4 9]: Table 1] AHA3] 7]
%%]0] 9tk E3h =Y 20184 A|H L V&

oz 248 A4S FEHYL ol FEHUSE
ARS8 2013~20184 A ojPo] B3 wEALL
oF v w3 ), BA7I710] FR= AHo] Hehs =

Number of Child Pedestrian
Trafic Accidents

Clo

O -

0 s

.

| BER?

I
0 25 & 75 10km
[ e

Fig. 2. Number of Child Pedestrian Traffic Accidents
by Elementary School Attendance Zone in Seoul
(2013-2018)

AEZEMETER S SR e k)
G317] $Iek Aotk Eh 2 Aol e S
5% 5% 7% A% U, EA0l8 54, 50 4
FU AT L WSEL F2H 02 Yol G
7Rk B3] WSk g B AT He

o

el o

A7H IEFEL B of e, ool Thak shAlollz

Zol7h W asich 7F S wg AL A9
7 2 =

AE A3} B3z} 1 E
Qo) 523 L A=A
& 7]%0= o]2ojzitk

B 504 T2jgt BEAH fQlof ERo) %
AR S8 U F2), s, ¥AZ, By5, &
AR A%, TR o3l #A], = #A, QP #
%, 25 CCTV, T4 €, Fetil = o] 13tEo]
ok E2EA, T2 Qly AJkrel 7
o] 744 (Count) 2 Tzla}om ol WHrES A
QJskar, Y] M52 WiEslsto] B4 283
o} Qg o Balrolo) MHo] YeLs AlE
5, HEA] 5o ez v F76k= A%
o] 7] Wizol, M2 g A ARl Hrt
A5-59) 5 S WA 02 Wiro] WEsiehs 4]
< Ak, E3h HYST} LA} A5 S TR}

Jow, -H FAQ} 9_}@ BA= 7 s, Aot &
I, o]"o] E_Q_-—TL__' o] QrA 3}t A1 A A
o2 Ao] Y= AES %ﬁo}oq AAetgick 1
& CCTV+= A=2A] A CCTV H|ofE] F 721 7|

2, wﬂi?}uﬂa} ofglo] Ko7 7h2t 5
SALY AT B E FRE FH:

23y %%Iﬂzgi—t—i% &, it R, o
27778, B4 5ol ZHW, ol HlolH= =7t

o] 2951 A7 ol W 2
S0 P2 Y 2o I A Holat

https://Ihrilhorkr | 51



Ol - MES - TS
Table 1. Definition and Source of Variables
Category Variable Name Definition Source
Korea Road
Dependent Variable Number of Child Traffic accidents involving child pedestrians (ages 7-12) between 2013 and Traffic Authority
P Pedestrian Accidents 2018 (2024.2.1)
(in Korean)
Seoul
Road Type Metropolitan
(Small, Medium, Large, Road area by size / Elementary School Attendance Zone area Government
Boulevard) (2024.2.1)
(in Korean)
Road Width Average road width per road segment Ministry of Land,
Sidewalk Sidewalk area / Elementary school attendance zone area Infrastructure
and Transport
Speed Limit Average speed limit within attendance zone area / Number of restricted lanes (2024.2.1)
(in Korean)
. Number of 3-way intersections / Road area within elementary school
3-way Intersection
attendance zone
. Number of 4-way intersections / Road area within elementary school
4-way Intersection
attendance zone
. Number of 5-way or more intersections / Road area within elementary school
5-way Intersection
Traffic attendance zone Seoul
Facilities & Pedestrian Signal ~ Number of pedestrian signals / Elementary school attendance zone area l\életropolltan
Safety Traffic Signal Number of vehicle traffic signals / Elementary school attendance zone area &‘Ig:';%‘t
Advance Pedestrian  Number of advance pedestrian crossing signs / Elementary school attendance (in Korle;an)
Crossing Sign Zone area
N f traffic-rel f ki El hool
Road Surface Markings umber of traffic-related surface markings / Elementary school attendance
zone area
Safety Signage Number of safety signs / Elementary school attendance zone area
Pedestrian Crossing Number of crosswalks / Elementary school attendance zone area
Traffic CCTV Number of traffic CCTVs / Elementary school attendance zone area Mlmst.ry of the
Interior and
Safety (2024.2.1)
Speed Bump Number of speed bumps / Elementary school attendance zone area (in Korean)
Ministry of Land,
Independent X Dummy variable for the presence of overpasses in the elementary school Infrastructure
Variables Pedestrian Overpass attendance zone and Transport
(2024.2.1)
(in Korean)
Ministry of the
. . Interior and
Hospital Number of hospitals / Elementary school attendance zone area Safety (2024.2.1)
(in Korean)
Seoul
) Park Number of parks / Elementary school attendance zone area Metropolitan
Pedestrian
Inducement L e Retall Government
arge-scale Retai
8 Number of large-scale retail stores / Elementary school attendance zone area (2024.2.1)
Store (in Korean)
Private Acad Ministry of th
rivate Acacemy Number of private academies / Elementary school attendance zone area nis Ty otthe
(Hagwon) Interior and
Safety (2024.2.1)
Bus Stop Number of bus stops / Elementary school attendance zone area )
(in Korean)
Routes Crossing Major . . .
Roads Routes crossing large roads or wider / Total number of commuting routes
Commuting Routes without Number of routes with no signals at crossings / Total number of commuting ArcGIS Online /
Route Risk Pedestrian Signals  routes Pro3.2.1
Ratio of 20+ mi
ato o min Number of routes taking 20+ minutes / Total number of commuting routes
Commutes
Child Population Number of children under 14 in elementary school attendance zone
Elementary_ Student Number of elementary students / Elementary school attendance zone area
Density Ministry of Land,
Socio- Re51dent1a1ABu1ldmg Number of residential buildings / Elementary school attendance zone area Infrastructure
demo- Density and Transport
raphic i ildi 2024.2.1
grap Comm;recrllaslitlilmldmg Number of commercial buildings / Elementary school attendance zone area ((in Korean])

Office Building Density

Number of office buildings / Elementary school attendance zone area

Land Use Mix (LUM)

Entropy index of residential, commercial, and office use
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Fig. 4. Examples of Commuting Routes Crossing
Major Roads (Seoul Bongeun Elementary
School)

(o}

oFd 42

RS
o

fr
of
_IOIA

e el 8% A=
=402 B2 olck WY 2sE2018)9] AT
oAl Beg5o] AAlEl PR WE AL oF
(+)9] FFL T, o] Bag5o] gl FolA
£ Aol A% P8 Yok S A5E 4]

1o

j

s
i

fr
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Table 2. Descriptive Statistics

Category Variable Mean Std.Dev. Min Max VIF
Dependent Variable " UMP€ ‘:ci?(;ifsedesma“ 4854 3560 0.000 22000 -
Small Road Area 1751 2.009 0000  13.038 1.2
Medium Road Area 2.812 2.658 0.000 14570 1.4
Large Road Area 4.136 3.664 0.000 20.625 1.88
Boulevard Area 1.325 2.316 0.000 13.574 1.5
Road Width 11280 5196 0.000  40.278 2.44
Sidewalk 9.293  42.055 0.078 907.999 5.06
Speed Limit 49164  6.812 30.000  72.869 1.34
3-way Intersection 18.166  21.274 0.000 226954 1.24
] 4-way Intersection 20.687 26.226 0.000 403.721 1.21
Fazlrl?tflf:; o _ 5-way Intersection 0253 1468 0.000 15573 1.06
Safety Pedestrian Signal 38.093 20977 1770 134.240 3.98
Traffic Signal 52740 24.861 0.000 150.843 3.48
Advcir(‘)csiiiegd;sg:‘an 81.825 41.857 0.000 243.669 2.97
Road Surface Markings 94.633 69.108 0.000 580.164 1.66
Safety Signage 510.792 231.694 7.733 1485033 2.8
Pedestrian Crossing 0.257 0.862 0.000 16.183 5.04
Traffic CCTV 121.159 110.247 0.000 821.489 1.61
Independent Speed Bump 41398 27.266 0.000 164.895 1.46
Variables Pedestrian Overpass 0378  0.485 0.000 1.000 1.17
Hospital 48520 46257 0.000 431.268 1.99
. Park 0.103  0.160 0.000 0.857 1.61
[Efjiizt[:::t Large-scale Retail Store 1789 2500 0.000  30.638 1.24
Private Academy (Hagwon)  33.000 30.741 0.000 407.232 1.71
Bus Stop 26482 12.858 0903 96579 157
Routes C};g:fj‘:g Major 0401 0398 0.000 1.000 2.16
CROorEiztllztil:f Routes without Pedestrian o050 (336 0,000 1.000 1.39
Signals
Ratio of 20+ min Commutes  0.155  0.230 0.000 1.000 1.72
Child Population 519.503 244.281 33.497 1524.085 1.62
Elementary Student Density 1124.887 1011.621 0.000 11880.220 1.98
_ Residential Building 00, 147 848103 0,000 4265395 2.32
Socio- Density
Demographic CommeDr:ili;‘“ldmg 336.873 379.169 0.000 2619.604 1.82
Office Building Density 48995 45963 0.000 241983 1.77
Land Use Mix (LUM) 0.667 0232 0.000 0.999 1.34
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Table 3. Results of Negative Binomial Regression Analysis

Child Pedestrian Traffic Accidents

Independent Variable —
Coefficient z P>|z|
Small Road Area 0.0064 0.49 0.621
Medium Road Area -0.0003 -0.02 0.982
Large Road Area -0.0173 -1.82 0.068"
Boulevard Area -0.0021 -0.16 0.874
Road Width -0.0207 -2.4 0.017"
Sidewalk 0.0012 091 0.36
Speed Limit -0.0082 -1.93 0.053"
3-way Intersection -0.0014 -0.99 0.321
Traffic 4-way Intersection 0.0014 1.60 0.109
Facilities & 5-way Intersection -0.0137 -0.89 0.375
Safety Pedestrian Signal 0.0020 0.88 0.378
Traffic Signal -0.0009 -0.46 0.648
Advance Pedestrian Crossing Sign 0.0015 1.52 0.129
Road Surface Markings -0.0005 -1.05 0.294
Safety Signage 0.0006 3.41 0.001™
Pedestrian Crossing -0.0306 -0.50 0.618
Traffic CCTV -0.0005 -1.52 0.129
Speed Bump -0.0008 -0.75 0.45
Pedestrian Overpass -0.0800 -1.52 0.13
Hospital -0.0006 -0.85 0.393
) Park -0.0567 -0.29 0.774
;fﬁiiﬂ::t Large-scale Retail Store -0.0044 -0.39 0.695
Private Academy (Hagwon) 0.0034 3.54 0.000
Bus Stop 0.0009 0.39 0.695
) Routes Crossing Major Roads 0.1738 1.98 0.048"
Commuting - . . >
Route Risk Routes without Pedestrian Signals -0.1828 -2.16 0.030**
Ratio of 20+ min Commutes -0.1303 -2.21 0.027
Child Population 0.0011 9.06 0.000™
Elementary Student Density -0.0002 -5.07 0.000™
Socio- Residential Building Density 0.0001 2.56 0.010™
Demographic Commercial Building Density 0.0000 0.48 0.634
Office Building Density -0.0013 -1.84 0.066
Land Use Mix (LUM) -0.1757 -3.79 0.000™
_cons 1.3193 14.00 0.000™"
Number of obs 555
Alpha 0.098
Chibar2 48.79"
Log Likelihood -1256.108
AIC 2569.938
BIC 2721.038

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