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< SUMMARY )

Purpose &
Contents

Development of perceived crash risk map for school-aged children

(1) propose systematic approach to collect perceived crash risk of
school-aged children (2) develop prototypes of perceived crash risk
map

Development of design intervention for reducing pedestrian crashes

(1) identify determinants of low awareness (perceived crash risk) in
diverse context (2) propose design interventions based on perceived
crash risk information

Results

Collect perceived crash risk information from 1,200 school-aged childen
in Dong-gu, Ulsan

Develop two types of perceived crash risk; street-based and
intersection-based map

[dentify built environment determinants for perceived crash risk of
school-aged children
Propose policy implications to reduce potential crash risk in school
zone

Expected
Contribution

Perceived crash risk of school-aged children provides ample information
for the potential crash risk near school zone

Expand the scope of study context and composition to diverse
environment and initiate pilot project for safe route to school program

Keywords

Perceived crash Pedestrian

Street design
technique for

risk ma crash . .
P risk reduction
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. Safe Routes To School (SRTS) program

n)=o] A9 ojdo] BHPAe] T <kH-S s Safe Routes To School (SRTS) =
= 37 HI/IEE Hg o st FHe R 3AHES Hrista olE

SRTS®] School site audit frome A E°| S-S = Al School traffic
safety teamo] St S oA Sstulst=AE HAetstr] 913 T FHH g
<. TAAQ Hrlx dEo2= FAE FokAF 73, 2FH 2 A Y, AEe} X}%i



Texas A&M Universityoll 4] Active Living Research San Diego, CAel %33+ School
audit2> 7FEFRe EXol§, =2 b Al {7 T/, AY HWY AEY f
Ca=el g, S Faka 72k st Fwel gl gehelel de, dwm o
TR EXol§ T dHoE T4

Rl Ao

21e] Texas ®©] wF= School audite] Hl®ro] == Pedestrian Environment Data Scan
(PEDS)+= =9 AHH, % #9 A&, 723 =318 AF /5, A S5 A
3 AA, JGRs {FF 223 7E By 5o gdEoz A

community walking and bicycling audit tool> =LA EXA|o|&, RP3H, nFH 1
Zal AHA o] BAES AT FE S WY F Ae FHEOE FAHH

AR S35 AHo wEHEA A AAg Walkability audit tool2 ZA BR%E, AL
V2 AAAE, A 8 T A A g JUtE & F e dRoE %“é
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A2 ATNEZEHRTE BEEOFAA ZA| S HA

- ofglo] WESHA Aok BAR FS 7% D B 22 AP B s 23
of BFolA Qg ofdlol HEFAUA A ANE o §3le] BE T U R
A% AT A2 ABIAL, AF W AFUANAL A i AAES

- B AT Ay JEe oot AXFE AL AP setsn olF FuHoE
FRARE 7E2A 71Ee BY & B B9 PEYS 2E JoE vy

- AEHes oA /‘1 Hl 2 A2 3w FAol ofste] o] FolA $t=. 20099 71E
d FAEAGAR, 2P 2A, 4E2H ) A4 41%

- AT A cbdel tid A3 AAlo] SHistal ofdl i FEe] 4T Hufel da
ol tidk 4ol e don, &5 v FAAnE Fd A2 maA THg A
o= d5g

- Homeland Security Research Corpe] €1+ 3A{(Homeland Security Market Research,
Washington DC, 2014)°l w2, AMA 230070 ©]de] ZAI7F =A0MA A =2
AES Fysta e, FHlolo] HAEA Z2AE 22 3HY), FsA 1ol A
EAFEEe] (62)& vIEste] 20119 HAAA FFAANY A FRE 30529
ol A 2022\ 546%Y FEE AT Aoz =4

600

500

400
300
200
100
0 - . . . : :

2010 2013 2016 2019 2022

<18 2-3 33N THAA MA A|Z 12 o =(source: Homeland Security Market
Research, Washington DC. 2014)>
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A3, A7 8 HWE R 4%

Ald #8322 2 A5+

'—l
el

3 I

s

7} BRYPR wEAe B8 F 387

- RS Qe b J|RAQ o|BrToRA duxa BE o] Fad AATE
d. 28 FAF =AY AR Q8 AFA FAY EARH T WEleHA
B2 wEALT} To] WSS

- AAAR] TdazE st B b 283 &4 ko] A FHSE & A
TES F3E #4d9 AF HAL 98 »Px wF5 AL (pedestrian crash), &) %]
%373 (built environment), 2~F< (school zone) 1¥]al ojHo] WEAT (children
crash) & A= o] &3 e & glo] 9 wojet AHE =& 5 EdA n
A9 #H o J8a B alsAbet =8 Ske] BAC e o

3}

ol =% ]
AN
TAA N 71Ee Fa AR

- waAA REATS BelH BAe] BAE BAs) deA oY A 87 B4
53 (018 AARY, OLS HYAARY, JFEA2E JARY, Zols ALY
$)e e

filo

AC)

R,

Adkz o 2 ®HT(density), theFAd(diversity) 28]l A A (design o2 &3}
A A (destination accessibility)s nE+7Fx 2] AEl(distance to transit)E
] FEIE

BHe A AR 3| ABTE B AZeAA ANFe] 2HT 27
Q

oI MR o
ol
DA )

o X
off
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d=(density)= @9 ©A & A, AFGA 2EA THE = So] mimio] Sojd AHE
£ YErd

Sepdiversitys B4 oy A9 td Exolg JEE Ukl dYAFEL
HAE EACE, FAE EACE £F EACE 5 TP EAolg vgol} E
F EAolg AFE Py U WFE

Hakl(design)2 4 A =2 WER A EAS ved. AdATES wAt=E
o e, FEl, =29 dolut F, 183l street segmentE TARIY dHEEH WFE

A5

247 H A (destination accessibility)S FFAIA T HAAAH Fol T
UERY. AYATFEL FFAGNA Y AE 544 A4 #dd W

Sra7tA o] Ag(distance to transithe= AR WA 71 Jhrkolddl EAls =
HEnEAEE Udepd, APATELS H2AHFAY MF, dSanTAL AR Aol
o A, a8 Folu AXZdA dFuFAETAY AR & AFFA7AY A
2ol #HE HEE AT

lal

O

a)

ojdo] HaPA wFAbael HeE EX|o]g3te]| # gl
FARSE ofdo] mFAbaLe] FEFS WA= =2 & st 4 :
and Y. Shiftan (2014)& &2 Exo]go] o]Fojx Yo Al ojdolr} T1EHXA
B2 Aol Abs ofdolRnt B3 wFAbal B4 9ol SURids 23S

ot

7F o] HAREA JIFEES} D E&ALEE AHESHS
ATAE7} 252 BYA wSAT BYFo] Brhe 2
Clifton and Kreamer—Fults 2007; Ouyang and Bejleri 2014; Wier et al. 2009; Cho et
al. 2009)

WAL WA EER ofyg} JIFEEVE o BA wFEALE QIZE AFEALS
= 718 Aolgl= A= AAF (Ukkusuri et al., 2012). Priyantha et al. (2006)
AFEE7F EoW ofdole Al Bzt weAa TAEC] ZHFAZ (ad~w

A7)l =4 Yepdte AH3E AAF 53], Gosforth A <<

|
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A5, HIZFAH(E 8 Y~m 8L AYTA~ o TADC JIFE =9} offlo] L FA}
A E] 2 4o BAE HAFUL. EFEZREY o 1 EUEE X
PATES 1 &LET 555 B A A EC] Hoxite AA4E =
3} (Ouyang and Bejleri 2014; Wier et al. 2009)

I HAHEHE AP AFENA FE OFE HoH 2 MFES ¢

<¥ 3-1 built environment >

Diversity Land use

Industrial land use

Commercial land use

Residential land use

Open land use

School

Mixed land use

Recreational facilities

Parking lot

Public building

Retailing, storage and warehousing

Density

Commercial density

Distance to
transit

Transit supply

Bus lanes length

# of transit stops (bus, station,
subway etc.)

Transit access

km of bus routes

Road network
infrastructure

Design

length of streets and roads

road width

roadway type

# of street segments

# of intersection

speed limits

connectivity

# of lanes

driveway for student drop-off

density of road way

junction density

Pedestrian
infrastructure

crosswalk signal (lighting)

pedestrian signals

sidewalks

school set back from the road

crosswalk

Walk /  driveway
barrier

fence, guard rail, flower beds,

barricade etc.
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Destination distance to commercial area
accessibility (commercial access)
race
population density
children population (under 17 years
old)
seniors population (over 65 years old)
# of commuter
median income
vehicle ownership
housing
jobs
education
employment density

Demographic

Socio-economic

- 8 ¥4 wWHS descriptive analysis, negative binomial regression, Ordinary least
squares(OLS), Linear regression, Ordered probit model, Binary logistic regression
(BLR), Spatial lag model(SLM), AFd AFSEA (w15 o] &3 AP Al &
43), NKDE, NK-functione] AF&-% %<

- Ry nEATe EgF EA B4 9ste] F2 7F2(segment) T3
Y w1 zkZ(intersection) @91 9] F3HE AALAA A=7F FEFH A, CountyE o’
o =2 3= HluE & FHE A LA += signalized intersection, &, A& 7|7} A X
HoAJeE HAER YA €2 wAA2E A¥ste E4S T, mAE F
L= i A H ZA8te BE VMR §& wxtE tiste #4

2 59

o
rJ
2,
i

>

-

J
P DV

do
=
2,

- Miranda-Moreno(2011)+= signalized intersection®] t3s}e] 50m, 150m, 400m, —1&]il
600m HWIHE ALt EPA FH HPx wFAIL FFES H|X = built
environmente]] gt AZFEAE FYH I, nEFFo] 30% TASIH nAFZ A9
BIPA wEAT} oF 50% FAJTHE Ax

o
ot

sy
a-

Ll

- California®] Alameda countyZS thAto 2 B3 AL E E243) Schneider(2010)2] <

TolAe tdA W9l 7466719 w2 F 81709 signalized intersection®ll o 3l A Tk
Mg TSRS 4 wuxEo g B 2 wFFd wE P AL, HE
4 BEAE wAtE FACSERE 16m HelA FAHEA, FH EXolE A
WF Al2E, J8a A AAFR] 4S5 A 400m HH 7R A L35S
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T o] University of North Carolina at

AT A

- Schneider(2004)<]

ol

A=A =L

A&

lgomg AR~ Yo &

5]

Chapel Hill(UNO)®| A5 thA =

o

b =3y

S

= (9471)0l o

=
CR2b

o
1=

. k& =49 BgA kA ke BA

SEAAN

-
3%k

7}

et
=

F71 sl A

Ade H2s

s AAG &

ol's

3to} =M E
ol ik =7t A&HIL Aen, I T AHA

H]

4

ojp

M
b

Zolm wHT AHA

S
=

A e B e i B

A7} o8 As) AFolA &FQIHS (Knuiman et al., 2014;

Wineman et al., 2014; Yang et al., 2012; Cervero, 1996). 121} &|H-A]H o 2 HE 9]

ST /2 A8 RAAE <

3}

NAZ S sl ¥

s
—a

)

Aol g o R Beld $4 AR Agh

ol

M
i

)

X

oy
1°

k.

3 A ol g LBkl

B!

e

=3
o

o]
=

A

3l o]&2 7} Ewing and Dumbaugh (20097} | A%k H}

Al o

A2

AA alFet

=
=

A Al 7}A w) 7] ¥ s=(mediator)

N

o}
H

- AA,

to] ma)zpol 7}

ol

==

o] wropx|A H.

Far zpeel o

[——
1o

i

TEMSE, 2014; Ouyang and Bejleri 2014; Cho et al. 2009; Wier et al.

]

14

WH
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2009; Clifton and Kreamer-Fults 2007)& 23], <1745} v 8&8AE7} wEALLS}
Fo BAE zton, d=F=A9 EEH 847t nFEAS Axndv= AFdH A
& AASHA EgH

Yiannakoulias®} Scott (2013) EEEAS YHRERT GUES E‘mﬂ o3k ojdo] W
SA 21 gtk AF BAS S EREAE URVF 53, JFAIAEo] ®ol
YEEPET ol EEEA FHAHY {FYFY T C’“‘E% n 3ty HoE
TS olgd FUTAFORZ QA3 EEEAY ofdHo] wFAY o] FUigtia
A A3

grRe] AYATES GFEA Beld $% RAA4 wFAL e BAE 3
Jel A ALEE do mA T WA GTE AT, F2 T
Ag EAolgo] BeFE REAL BANES} BoldE At BEHow,
T £e5E REALA I @40 Fi

PARIE 54 TR 5 N0 2 FRE 33 45, 24 3 5P o5
=AY BEF BRI FEIb A7) WEel, BEF WAL YD B5F
o BEAY 3 BYAIF FASI, GFEA SHl REAL WA FF s}
o O YEF WAE RAE 5 U

Ukkusuri, Miranda-Moreno et al. (2012)& X3z} W EALTE Al
2F ol EX|o]go] BEFE FUMSTOE AAE =E3H 2, Ouyang and Bejleri
(2014) = EFH EAol&o] F7ETE wFAL ANIEY Eolxigs 29E B

4=

Kim, Brunner et al. (2006)2 EX|o]&, AT, 1&8AZ 183 AAZAHRQ SFo] XY
% 2}

b wEARALe] o gk FEFE PIA = Ao i A7E WG LT 2F ol Y
|o7 ol&HE AY A ANA AAAHRJ] Fse A 2 AF, HIYA wTALe

3o ¢ wol] =EHth= AFH}E A Ag. Newcastlez} Gosforthol| A ZZA|7F} H]
ZEALE YFol EXolgy B3Pz wEAL ko] #AES A3 Priyantha
Wedagame, Bird et al. (2006)2 4F¢, &wld 18l APF EXo]go] HSFE 2
FAIZ o B Abarzp Bol At AN E=RL, Ay EX|o]&o] WeT
5 HZF AlZdo] Bt wEAaLrE gol A e

TYPA TN E dEFE EXo]go] BSFE B YA wEATIF HAA DAt
AANE (HeF, 2014). E%A}ﬂo FA Bxol FEo| 1:]]'{51— g;% TAR S =



o A3 dA Ad BH

A A= FAAR] Aoy Aol tiste] 7l FHARJ A4S YEE A
S =2, ol B AdES oEA oldfistal wolEolke] A AdE o] AbEuit o
£ (Oltedal et al., 2004). A o2 AFEL TE9 QA ZASY HGLE st

BEe @

A A tiF A= ) ZAS HEo] 1960t AlAEACH, aEdd &
bl e LA L BHP7F 52 9T AR E nlgoz o FZL I He
Aok oAGA AP 225 AXA HEAE olsstaat 594 (Diogenes et al,
2010)

rl

A2 2 BPAEe] AF A AsE AT FAEA 2 A dEAE A
I EA Vel i ARE AT HolA AT 83 ASRE 2H F 9
S (Diogenes et al., 2010)

-1 =
of AYH YRE AFSM, ol AuE APAL & =
o

&)
71 2 Q4AES AU 4 AL (Schneider et al., 2004)

A AFEel mEH AL AAJAE AEANA AFHE 715E AFAL AR

o} ool BAE HAFE(Elvik and Bjornskau, 2005). Z#y & <A AsE 71=d

AT A ANEA e RS AZNFH (Cho et al, 2009, 27 2 ==
517

oAl BxE2] T B sty ols|E F71= shar(Hine, 1996), R 3YAFAAL
] ok 4= 2l (Diogenes et al., 2010)
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<E 3-2 At AEFEA at intersection>
X AF SE chel = HE

Schneider Alameda exposure characteristics (# of pedestrian

(2010) county, crossing at intersection, vehicle traffic  volume)
California Intersection site characteristics (traffic
signal ized signal, #  of anes, crosswalk, sidewalks,
intersection left-turn-only lane, right-turn-only lane)

land use and transportation system (population,
jobs, commercial properties, school, transit
station)

socioeconomic characteristics (male, median
income, under 18 years old, over 64 years old)

Mitani Kakogawa signal, maximum width of road, difference of

(2005) city, Japan width, stop regulation sign
intersection

Wong Hong Kong, exposure characteristics (average annual daily

(2007) signal ized traffic)
intersection geometric design (approaches, lanes, conflict

points)
signal phasing scheme (# of signal stages, cycle
time)

Miranda-M Montreal land use characteristics (commercial,
oreno city, Quebaec, |residential, industrial, parks, open  space,
(2011) Canada government/institutional, school)

signal ized demographic  characteristics (population, workers,
intersection children, seniors)
transit characteristics (metro station, bus
stops, km of bus routes)
road network connectivity (road length, # of
street segments, # of intersections, street
length)

Schneider | University of |exposure characteristics (length of segment,

(2004) North Carolina | daily pedestrian volume, daily vehicle volume)
at Chapel Hill, | roadway characteristics (# of lanes, sidewalk,
300-ha bus stops, crosswalks)
segment, spatial/land use characteristics (distance from
intersection dormitory, |library, stadium, hospital, academic
buildings)
Pulugur th Charlotte demographic/socio-economic characteristics (# of
a city, North households, employed persons)

(2010) Carolina land use  (single-family residential, multi-family

signal ized residential area, office district, mixed land

intersection

use, historic district, commercial center)

_3’|_




volume,

(pedestrian

vehicular volume, speed |imit, median)
AT A" AA A8 AR

[e)

T

characteristics

A W&

i

4
=l

network

M A A

2. At Ag A =A
7h oA A3

919
818
853
739
457

27,581
16,367
17,061
11,818
16,436
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<38 31 SMFHA| =Sstu 9x| E>

- 3 Amshe] Hla BAL e, AW 537 (201043-20149) SAFBA Ao A
AR ogo] BAA Axe AYH BE e ANE ARE ERAETE 239
UTIS(Z Y54 BAEDS A A 53} SER
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B BEATE ¥ 68002 1 F SolA BAAS} ALY B
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<38 3-2 SLHHA| of2lo] 2R ALR(F) b ST Of70] EAXALLD(F)>

- EFRel YR ofdlel R4 DEAD $A ARE wLoR, 57 5 5
bRE BEE d4E SAE PolEe] B4 X E AgHn

l(

0

(- 5,

AEFHAA ATH= Z‘:%i‘ﬂ 7Y ARE ARoE JAAHID ol AT 8
Zeu(m x2S, FYER, P25 nl, Flxsstn, FAxTt L,
2T, 2T, FExFTT)E HATHIARE HAs A=

- 2016\ 79 26YHEH wEHoNA FTE(FST)JMUARAE AFG FAEE £
TS AldF WE Alexe 2T %?ﬁ;} Oﬂﬂr x1]68z4 ??.'5_, gy
g, Agdze] 1Fstw StwaS &= Z
g eI Y TS E s Iﬂ_%z.} Ee L:r%wl

He T A
- =k A 8] 2(schoolzone,edumac kol M A=to] Z/F/aimol| tiste] T8k,

TEEgTY, gud, T, 5ol Ug DB7F GIS A¥| A2 QL EHEZ S
AR E T2 A EFYo U3 ARE AY]d goldh H4H
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Ho o

FHOoT JFL WE F AAHE AL AFH A AL NEe] BAX BA
oalsty] AsME £2 B0 A¥ adle] Reey] Rt A%E, EX 0§ e
1 AE Fo wEAL FUAYY U@ Bad @4 UE AeE wgon B¢
2l o] o] LojHok

oldlo] WEMAL 917 AL A ABHL 37] AL ofde] YA L &
ARl 98 Ao AFL vAE AA Qavt ABHoz mEEolor aH, Al
AY AASl JFL viAE 2iE BUF B4 U@ FYAY olsE wgom

golslofof %

B AFoAs ofdo] B 2HE Fi 84 S Bristr] wiol vl=o
A A A sk= Safe Routes to School (SRTS) Z=Z 1o APt RYP3LE Hrlw S
Zra gk SRTSY| audit forme AE9] Satat #3F, 2FH 2 XY, A= AHdAE
, Gued watRe 54, Aokgtr Ogja Ao £ 4 FI AgES Tetd
AEAE FAAHS AS

Texas A&M University®] AF#FE0©] Active Living Research San Dieago, CAoA] 3%
gk School audit2 7F=F®e EXo]§, E& <bd AH|e {7 TH/, ALY HY
A f5, =9 AH, StAS9 ota 73t st FHA A= ZEE Y AdH,
agal stul FHY EXo]§ T FFRo= T3

212] Texas ®lo] W& School audite] #®l®e] Z+= Pedestrian Environment Data
Scan(PEDS) & <1x¢9] AH, A= A9 Aol=, 7IZ2FH F3E 2% 5, AH £5
A A=, dGdRE F5 I3 7EF B3 59 dHo= FAH

Community walking and bicycling audit tool> FA| EX|o]&, RP3H, wE3H 1
g AHAA ol &AES AT FEAS IS ¢ de FEOE FAHALH, AR
T AHE wFHEA oA AAgE Walkability audit tool | 3 A

° =
A=, A =3 FH Ao Ade e B 8 5 e d5eE 74d
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<E 3-5 2= H

2
ot

Z2HIIE odAS>

-
Hr

HE

The Safe Routes of
school

student drop-off area

bus loading zones

sidewalks and bicycle routes

adjacent intersections(intersections
property)

sight distance(clear views between
pedestrians

near school

motorists

and

School audit of Texas
ABM University

Traffic calming devices

Amenities

Surveil lance
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Walking and Bicycling Audit Materials

Example School Site Audit Form

The following site audit should be conducted to help determine walking and bicycling conditions on/adjacent
to school property. This audit will help the school to discover potential areas for design improvements and
increased safety. Members of the School Traffic Safety Team and the Principal should complete the following
audit during prime school hours in order to see how students get to and from school. Please take a map of the
school grounds with you on the audit for orientation and note taking. If a map is unavailable, please construct
one as you go to help you identify areas for improvements later on in the Safe Routes to School process.

Date: Day: Time: Weather Conditions:

1. Student Drop-0ff Areas YES NO NA

a. Are they designed so that students exiting or entering cars are
protected from other vehicles?

b. Do they have a continuous raised curb separating vehicles from
pedestrians?

c. Are there accessible curb ramps for wheelchair access?

d. Do the ramps have tactile warning strips or textured concrete?

e. Are there posted vehicular signs?

f. Are there posted pedestrian signs?

g. ls the area lighted?

h. Does traffic seem to move freely without congestion and backup?

i. Please describe additional problems within the student drop-off area in the space provided below.

2. Bus Loading Zones YES NO NA

a. Are bus driveways physically separated from pedestrian and bicycling
routes by raised curbs or bollards?

b. Are bus driveways physically separated from parent pick-up/drop-off areas?

c. If the buses are "double-stacked” for drop-off/loading areas, are measures
taken for safety of students needing to cross in frant or behind the bus?

d. Is traffic in the bus loading zone one-way?
e. Does the bus zone meet the minimum width of 24° for drop-off/pull-out lanes?

f. Is there a continuous curb and sidewalk adjacent to the drop-off/loading
area leading into the school site? 64

<18 3-6 The Safe Routes to School(SRTS)<2| walking and bicycling audit>
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T 22| L4H|X}0]
WidthDifference
mAtE ey
Approach

ER ol & ERAFAAA, st ol SAA-TTH/H/[EAH, F3AA, Fd/E0lH, F
A4, AN, AR, W), S= AL AR wREA R SEAF %A
-, hump o7, 2FE FA| o7, Aokg R, wxt=d YX|3 A& 15F dT
M, H2AFTA, 2AF JAESAT A7 IR0 E 2AE O, HE 4ol A&
H RYP EHEL O B9 BE
% 3-8 =FT BN AIEE EHEEHE EME>
s g #He M SN dY
Exposure
variables
sy 2 S E2| S 2 ZALE HIEC =R 5101 ZF WX2E 4=
- B2 Mo
Crossing , . . . .
Estimated number of daily crossing at the intersection
elyrae _
. Zt mA2IF &8 HATFel ol FLUE(2010)
Population . .
. Population density of 2010
Density
AEUT 2t mAt=ob &3 ATl ATUE
Street Density Street density of census block
Familiarity
Z=2 / =2xd
5C ) THE A 20| oiFE T2o BE U gAY BT
arks an . .
Number of pedestrian approaches with parks and playground
playgrounds
X E| St k=2 i(&te] EAIX|
é_l'g Ol—g— AlAE'I JT,Lxl'EO'” o:ijE_I _‘IZ_EQ-I _lAOH Olo Aljé(—n_‘l, |_£|7él,
. =71H)e 75
Student-friendly , , ,
D Number of pedestrian approaches with student-friendly
facilities e
facilities
Road infrastructure variables
Bl WAZo| A= =20 MX|= HEo| 7=
Sidewalk Number of pedestrian approaches with sidewalks
ot ol WXEZo| M= EoEEo| i
Crosswalk Total number of marked crosswalks
T 22| Z|CHL4H]| wxtZ2o HAZE E2 F MY §2 22 |
MaxWidth Maximum width of the road approaching to the intersection

ol ==

= k=)
= H =

= ol

o

L{H| X}O]

Width difference between two intersecting roads
nxste T22o| 7

Total number of legs at the intersection

WALZo| AZE = He 29 A T 29

Traffic calming measures and traffic signs
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W2k =M FEA WAtE FHo| W7k =M FAITE JA=X] o F

Pavement Intersection with red-colored pavement(yes=1,no=0)
SN = WxtZ FHo| oKX |EHo| A=K {7
Speedhump Intersection with speed hump(yes=1,n0=0)
AZEEA WAtZ2 FHo| AZE ZAI7F HOJU=X| o F
School zone Intersection with schoolzone sign(yes=1,no=0)

Building at intersections

2RI RARE XS Of, WAZO| CItRe XL FAHUS

Alof ofotst = A= M (AOF)E LIEHA X|E
Visibility Proportion of pedestrian approaches from which pedestrians
are able to observe incoming vehicles at an intersection.
H= 1585 &7 WAZE ol Mx[=0 Us HdE 1572 &7 M=
Entrance Total number of building entrances at pedestrian level
Building use variables
FHAIA WXZol AAE T2 FH AM FF
Residential Presence of residential use(yes=1,no=0)
SSAA WALZ0| HAZE T 2o 33 A|lMd /F
Public Presence of public use(yes=1,n0=0)
=¥ WXIZo| AZE T2 ¢ 7F
Park Presence of park(yes=1,n0=0)
At Al A WXZol AZE E=2o| AH AM FF
Commercial Presence of commercial use(yes=1,no=0)

A eKvisibility)E RAEE HIsteE BE 7153 HEES Fo sty wxtEd ot
ot A $HYS FEI =
&< Uee ARE, Aok &

b | LN
a9y nEe] Eo| FRE Wt ny

As 155 A7 Maes B3P 4 x2s 3 o Rafxe] 544, dy A
Yo FeAEe UdehE F JE ARE, AE 155
Be 2o nyA 2 exAe 59 Peirt 4F A

Bt d g rtol met wxtEe] 24 54 @ S48 A, 283 AP@JAEe} g
AE9 BaPEF(crossing S Z+ waFRol| Foste] DB3F & al, o]E Hig o g Aae
o]

d A= By, 2 AA Aa Amer BRG] dFEHe S

A AEEAE T3 Likert scale(l: w9 Z2¥ o - 5 vl 2¥EA FhH= G =
o] SslxAde] Aud FeF S A AAETE FoHA=AE dotR9kal, 7
a4 His S
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BEA Eo STATA 138 Ag&stdon], Ala dlolegs EAS wzlste] Negative
binomial regression modelS AR&3tH 3, YEAA =7} A F7|HA Fe& 3=}
Hukg 2pA|8l= A8 a8sle] Zero-inflated negative binomial regression model %
g BEXo) ALg3t

24 A3, B8 e (crossing), <17 = =(population density), X}= = Z(street density),

SHA) o] -8 A]Ad(Student-friendly facility), &R S(crosswalk), Hdl 1JH](Max width),

i}E ynle] zpo](Width difference), 22E& FEA| o F(schoolzone), Al oK(visibility), 71
= 155 YF(entrance)’} FAIXH OS2 Foju|t B3 37 HEE =ESHUS

Negative binomial regression model (NB model)oll A= exposure variableQl X ) F

(crossing), <17 = %(population density), x}= = =(street density)e} st o]-& A]Ad

(student-friendly facility), 3 ©X =(crosswalk), H o} H®](Max width), 2~F& ZA| <

F(schoolzone), AE 1FHF ¢ F(entrance)’} ¥o| FLAAE HIPoH, WAZ A

o Aloprt @ol FRASFE, 81 WAERE RAEE RS FHY YH|IF HA Y
Sha

Hlo] zpo|7t F4% YS9 Y AAEIF UHA EEFHUS

R

Firm
o

Zero-inflated negative binomial regression model (ZINB modeD2 HAH <
7} 09l A= 5% 00] ofd wAE IFOE o] 45 s,
R &2 (crossing), st o]8 A]A(student-friendly facility), 3 w+}R =(crosswalk), w2}
2 ge(approach), 2~F& EA] ¥ (schoolzone), AloKvisibility)7} f2jw]dk w3y 3
7 HTER FEHAS

Hﬂ: oo
X o

NB model ¢ A#e} rirIRA 2 2FE ZAVF HAJYAY w2 283 o
=9 A47 BeSS STl AL 90l FoT Z 3, Aokt Bol HrE4
99 AA =7} el e Anrt 2EHAS

Ju

W2 Fejol thale], StHEL TAE wAZRT +248 w2 Al TS
A AAEHS. ole AYPATEAMNE AL AFHIIYY ARE, F Qe =27}
it +AY wARE FAE, FF 1Pt DuA HE conflict points7h F
1670 WA eA =HH, oA T wxt29 A9 12719 conflict points7} FAHE =,
+248 w2 Bzt o =& Hde S AAEA
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WA RAEE o Hdl

Wulsh Ha el Aolr)

2T = 2
JA=7} RolAls AFS Bl ol wARAA atsFo] MY He =29
UHl Wiyt EAstE A S50 AT Zlolal, ol ol FAEY AP <A
o dF= X Aeg ®HY
HF 3-10 A nsAte 23 292 &4 >
Negative binomial model
Variable Coeff. z value
Exposure Crossing -0.025 -1.04
PopulationDensity 0.039 2.63 ™
StreetDensity 0.009 0.98
Familiarity Park -0.567 -1.43
StudentFacility 0.120 0.62
Road infrastructure Sidewalk 0.184 1.45
Crosswalk 0.430 232 ™
MaxWidth 0.123 243 ™
WidthDifference 0.041 0.96
Approach -0.384 -0.93
Traffic calming measures pavement -0.194 -0.48
and traffic signs Speedhump 0.116 0.21
Schoolzone -0.035 -0.04
Building at intersections  Visibility -0.079 -0.12
Entrance 0.619 3.22 ™
Building use Residential -0.164 -0.45
Public 0.070 0.14
Commercial 0.505 0.85
Number of observations 546
Dispersion parameter 3.06
AIC 561.6
Log likelihood -260.8
3. 91 AA e AA Aaeke] #A
- S1EAA 9} HA Ao w3 IA (Pearson correlation coefficent)= 0.065% v
$ W Y & 2EAM APAAL AA AR AFITL W ol
W, EAA} AA Aze] AH A} dEgE AL ouF
- 254 A1FAAS AR AT Y B Axe] s 2 Aels B ATolA F9
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gk exposureel ©]gF AL, 3E 3-9¢9F 3-10& Hlw St exposure ¥ familiarityoll 3@
e Mg T QRS AR A7 A% FY3 FFS Z2HA =AY, AA AL
&}

= TEEE AT hREY exposuree} familiarity M52t o3 BAS AL
o

ol

- o]#13 A= expsoure?} familiarity W7t 25 YAJAAE =317 Y3
control M= A ojd Zol7] wj&ol| FAT At
Hop= # 3-9 % 3-1004 o] &3 5A 2 4

- E 31104 QA EH AAAT B FAH BH A% ARG YA Ax
dPe AFAE/} %3, FUHEI} QJor, 2] Fo] B3, WAR A2 AEE
o 2T ATt BE4F FHE olE @ AL AAFE APAIAE FLHA
e

- & 2594e] 9PAAE AA AT AP A8 FEHE 29 oste]
AHI F 5 Jor], 2544 AFAAL A An ABL ASstEd foln@
YRE B§Y & Ave WL ANG

Perceived crash risk

Actual crash risk

ZINB model
NB model
non-zero state zero state
Crossing + + +
PopulationDensity + +
StreetDensity +
StudentFacility + +
Crosswalk + + +
MaxWidth + + +
WidthDifference - -
Approach +
Schoolzone + +
Visibility - -
Entrance + +

- APAAE o] wol WAZAHL FA5I} Bi, £2 WS/l FOH, syo] §A4
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o stold ¢ gld @ b4 Fad A0F a4F A
WA EREO) Fo|2A, T EREY Aot FHBFE A
7 =

27) vhE wapE oA x}EF

L 2

Qe xR A2 visibility=Z
Z

Az o] NopgR T Goljt FaoM AA ] Fadle FEFS Biw

- 2EHoR, APAdA AAALY dedddAs @A dEuAR, F8%
%

expsoure$} familiarity A& FAISHE S W, AAALE Zole 82U
APRJAE =ole ASE Yehd. AR #A 7 AT wxpsis 22 Zo
o7} Al wxatE e Aoprt FRASFE 2T 93 = g
d. olHg Ay APJA 4

1
FHo2 Hed 5 dE PPRIGE AL 9N,

o

4. AFAT Az AAZIY AL

o2

oA e e o]
N
N,

g}

2

AT AFHoZ WEMARPIAE ALE FoAD 5 A T axs
HA. F APl e AA(risk perception)o] F718tH &HA (driven)2] F2]
$5eta, AT Folge An BYL FaAVE AUSe] RO A
AAAY

<8 3-22 WXIE Alofe} WEAITD 2hMo| kA >
g AAB/AE B SHoAA HEHA HHE nARA A9 e Aoke Y
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e A9H 546w} Aolrt dedl, P a2l e =2 A HAS
3 g £ & FFEE A (force to reduce speed)st= HHA. olH g A
& AlAI(Chicane)-s #-8-3F horizontal deflection?l.

A, Z2 F fdas dAAFS dAES dFe A YRY. & 97 23
< Fo| ERoME AR A B JAASFe] SOl ks AR yEhe. AT
£& 8 gullTe] AT FaE A M 23 e EEE Eea 2
< A2A7e AY. AAE FAEE T ool RETHE THshE AEFE Ha
il RE e £33te E22 AFe FEF

a7 239 284

Aol Ay AEALS
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5 | 18 FFH 24& FdsAS. A2 o

TA, AS 5 A9 =94 AgE ols=
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