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ABSTRACT

A new urban paradigm that moves from a vehicle-centric to pedestrian-centric culture should be considered to improve
the quality of the pedestrian environments for women, children, senior citizens, and disabled persons as well as to promote
community unification by providing general movement rights to everyone. This study was implemented to provide decent
alternatives to improve street spaces. The street spaces around the Commercial and Residential Area No.l located in the
Administrative-Centered City, Sejong Special Autonomic City, were selected to analyze and define the status of the walkways
and the street spaces. Satellite imagery and numerical maps were used to collect geographic data. Practical and actual
surveys for the selected sites were performed to analyze the street status and the pedestrian status. Based on the all collected
data, analysis results, and literature reviews, the questionnaire was made, and 315 inquiries qualified for analysis. The physical
status of all four study sites was the highest level, Grade A, and green open spaces were relatively sufficient. As a result,
the factors obtained from the factor analysis have an impact on the satisfaction of the pedestrian streets in the commercial
area.

The factors are as followed Design > Convenience > Roadside trees and rest areas > Safety > Safety protective facilities
> Transportation and information facilities > Continuity > Basic state of road surfaces > Comfortability, and in the residential
area: Transportation and information facilities > Basic state of road surfaces > Comfort > Convenience > Continuity >
Design > Illumination and crime prevention facilities > Safety > Roadside trees and rest areas.
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Table 1. Five evaluation criteria for the pedestrian environments

Division Sub-division Detailed division
- Vehicle boundary facilities(bollard, fence etc.)
At variance with cars on the - Number of vehicle entrance & exit crossing walkway
pedestrians - Height of walkway(step height between walkway and roadway)
Safety - Pedestrian mall extension
- Speed reduction facilities(curb fof safety etc.)
Psychological threats - Number of streetlight(level of light)

- Road condition(road width, traffic density, vehicle speed, etc.)

- Number of crosswalk(number of crosswalk/km)
. . - Pedestrian connectivity between front street and side street
o Pedestrian connectivity .
Continuity - Passage only for pedestrian(arcade, underground passage)
- Connection availability of building entrance/exit

Appropriacy of pedestrian signal - Period of crosswalk signal
- Consistent sidewalk width from front street
Sufficiency of pedestrian space - Pedestrian density and speed
- Width(scope) of available sidewalk
Conformability . . . - Positive environmental factors(street tree, bench etc.)
Physical pedesrian environment - Negative environmental factors(billboard, air vents etc.)
Openness of street space - For opening of the first floor of streetside buildings
Surrounding environment - Noise, exhaust
Diversity of use of lower level - Convenient facilities(public convenient facilities such as public toilet etc.)
of buildings - Number of sales facilities nearby walkway
Convenience/ N - ) - )
vishilty | Visibilty of walk-converient faciliies | v DALY of information system for pedestrians/public transport user
- Visibility of information system major facilities
Terrain difficulty - Gradient (average slope)
Diversity of building design and ) Byﬂdmg design
Jandsca - Divesity of landscape
Vitality pe - Regional identity(image) and sense of place

- Cultural space for cultural performance and outdoor stage

Sufficiency of public space - Resting place such as parks etc,

Source: Sung ef al,(2011) A Study for the Development of Green Transportation City, The Korea Transport Institute.
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Table 2. Completed commercial and residential areas within zone
1-5

Completed commercial areas within Completed residential areas

zone 1-5 within zone 1-5
Homenlus Seio Sejong Sangnok Design,
s Seiong Hantteul Maeul 1 Danj
Selected Sejong the Sharp Central Cit:
Sepong Richeville S pﬁinttzul Maitﬂ 2n];anjil "
. . Sejong the Sharp Central City,
Seiong Machi Hantteul Maeul 3 Danji
The 2nd Prugio City
Officetel
Unselected
The 1st Prugio City
Officetel
Sejong Morningdity
Muntipurpose Building
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- Anti~Coruption& |
Civil Rights Commission

b: Sejong Richeville S Area(com-
cial) mercial)

a: Homeplus Sejong Area(commer-

Widdie SehooT

Apartment @

Neighborhood
Park
Apartment.

Neighborhood|
Pork

" Ministry of
strategy and

 Finance

c: Sejong Sangnok Design Apt. d:
(Hantteul Maeul 1 Danji) Area

Sejong the Sharp Central City
Apt.(Hantteul Maeul 2 Daniji)

(residential) Area(residential)
Figure 1. Selected study sites
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Table 3. Survey items for walking environment of street space

B ALE 48 DA ) AZSLAR
P2 124 1279 QB AAEY FAAEE Aal N =
T P A e
Y SHAE F 24 7h5e Z2AE(IRe FW0), A4 ¢
% 2AA U] h2e) 2ol S)el valel 243 Qe A%
Ak Aol i) Rl EAET

AL A2HA= 20169 10€ 195H 20169 10¥ 14¢
A 2%ol AA i Ade] A3} ua B0 tisjed A
249 B 2N Adalel 1 wage) A% N8E
(SFAA, Te) A4 5)o) A AL 712 - BAee] 6
3 ez e 24a.

ZAe) ASRAE 24} A9 ) AR g7k AHE A

Division Detailed division

Detailed survey project

Status of walk roads
(7 items)

Lengthened distance of walk road, whole street width, number of traffic lanes, effective walkway width(area),
status of vehicle entrance section on walkway, status of roadside trees, Status of separation of walk road and
vehicle road(dedicated walk road and mixed walk and vehicle road)

Walkway level of
service(4 items)

Walking speed, walking density, walking occupying space, walking transportation rate

Status of walking
environment of
street space

Safety facility
(7 items)

Number of crosswalks, traffic lights, crash barriers(protection barriers, fences, and the like), speed reducing
facilities(safety projections, and the like), number of street lights, closed circuit television(CCTV), traffic safety

signals,

Convenient facility " . . . . . . .

(6 items) Projection lowering, braille block, information providing facility, bus stop, rest facility, telephone box

Obstadle(3 iters) Accumulated pbject, illegal stopping and parking, occupying facilities on street space(vent, switch box, control

box and the like)
Consciousness
and behavior of Opinion survey Survey on the consciousness for walk road and the types for use
pedestrians

Use satisfaction Satisfaction survey

Find out satisfaction levels for the 5 evaluation items of walking environment, including safety, continuity,
comfortability, convenience and design.
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dhe FEES MAsY, £ AR 20169 109 22UFE 10 ZA} 287 FES v o7 QQIRAS AXsle] &3
2 27974 47 AERA A Yol A 3308 9] B il A A l(factor variables) & HHHTE ARESILL, Hol &9
T ZARE At ol ATl BAMSA Eeti AL % (use satisfaction) ©] AwrdES TEHUTE EEate] 39
EEHH ot AR le 1578 A9k, F 315 ] (regression analysis) = 3F5iTh
g B Ao Agsisith

w
gl
1z
OII
Iz

AEZAE E3lo] $33 55 SPSS(Statistical Packages
for Social Science) 22.0 for WindowsE ©]-&3to] EA 9} 24 B A= 348 31555 7|22 SHA] AREASH
< Jgatt & ArolM e A AR A EE AAL
kel AT A (Reliahility analysis) & AT, ZAF
A9 W SHA] AT SAT B HYeZ o8 A3t

Table 4. Demographic characteristic analysis of respondents

A} Aol thalel 2t 490 N BAg Assr Diviion fem Fuensy | Praprton
7N 7V237F B3 379 nEE AL AR thale] whE Male 145 461
T 34S A, JAAS 2 FAXY Dl G v Gender Female 170 539
T AFEE o E 29184 (Factor analysis)S 213)5ke] 2t 10~19 30 95
5 2919 FE& 5] BEro] 2914 (Factor score) & 20~29 63 200
Arretiet 7hER7 f‘fﬂ ER o §NEL s VR F7 K Age 30~39 7 20
TRN] BHYPAE O MEXALY] WA0E TEE 40~49 62 187
FES ARG 1237 BB 54 Fo 22k, 0 o s
A&A AHA, AA, RS BHEZ0 2 317, Likert 60 or older 29 92
5 Z' (1: H U}}_ 22t U, 3 EE U5 UH% = Homemali:rl(/ji?;cupation 2; ;19;
%) o)A ATAtolA AEs vEEe HHd 7 & Soecialzad/techmicel ob m 127
=g At Administrative/office job 42 133
SREA S A 8Q1EA Y] AN HAFE zgsteiof gt . Sales work o 76
o} webA B AexE KMOY 2 Bartlettd” o) +3742S Occuration Service i 28 89
Soll AEEAre dHolE7F SRIEAd AR < UEAE A Agricultural/fishing industry 9 29
Astgth KMO A4 EAZE Wk Alo]o] 7iddst yojss Manufacturing/transportation/ 19 60
AT} AT ARE Hlasle d ARE o] general laborer '
A FH7k 0~1 Abole] Y3 KMO 547t 5848 e z 0
2984 § AL AEan, A9Ae KMo Srt Conmmute o o
0742 AR Fole & % 99108, FAXGS] KMO 2 o0 T
T 08112 AYE] £ 708 ettt Barlett'sd] A fan - o
;_g o dols BE| ALy 7 WD A’} 019 =2 4 Walking Shgppmg 62 197
e - o S purpose Exercise/walk 80 254
g @ﬁ‘fﬁﬁ} FEAY 2 FAAG Y 19 FFEE 00002 Travel 4 13
2 AEHo QRN S & e 2AS DESIATE 2 A Sendoff/come to meet 11 35
T& tlolE 9] 4H(variance) & F o HESHA AZ AW Etc. 2 70
sk Al 71A(F)E Zol, Ak 37k BEES A A3 Total 315 1000
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545 Table 49 29F st on, AE A5 duby DS gnety, 7+ 59 Het WEE FollA G4
OF AT AL706 ool FAFLE AFA o] FHE= (CCTV) 9] WjA(2.95%), I& &2 24 (284%), AL
A0 8 B 4 QtHHwang ef al, 2008). ® A7) wEio] HiA](2.83%), HEAIA o]&-9] A (2754), MAAFA
th3k A} Ao wE™ Cronbach's a= 0845218, o] A+ o] £(273%), HFxE UAA(2804), T2 ALE o
oA A AR B2 AFEE Yel I 9lo] frojud AA(2927) & F TN 59 HEE} 30R T Yol TEE
o] ZHE AT 7t BE o]alel Aoz AU o] T WAAFAY o] &

A
of g BEE7F AL W2, HARFEY] A g tiFaL

2. LHAA| 71237 g EM A FAAE BF HEste] Haate] o] £2E WEAI|A
E31L S & AN, W B =R o) HANE(381F)
AR GA] AR 2 5] AP ) ZAFREA = nEL} A Zo} 8% AN A Dot Qe A
7F B AR HA FEeleH, TIEAIAE wiXE Bl © 2 Yebdth(Table 5 #%)
SHIL ERO} 712G AR WA sl dE P ZARSS] HatEsEs SEU2 AFHE27), A
2 ASATh =4 Al wiX® WA FSeelth A T a2 (3294), AEREEAY dErE 194 o}
ggA diRe) 7t237t B F8 FAs 1) £84 TE(318%), AFTHUANELAE] sHErtS 294 o}t E(311
Ql 7k=el GdAHEZICCTV), TEAA, 28 AA 5 A A) €28 AFUAAEZANE SHErks 294 ofgtE 19
HOAA ] X7} £E38140) 2) FRAQl 7HRe IE Hol o] 7k2F7he] BeshAel oigt WEert 7P wokth

FEALH, =5 Au7E FA4 &3 Bt vFaksl
o}, 3) FAAA 7 UF A9itk 4) F2AQ 7k B 4. 22 O[SUET0f| ChSH R91EM
T3t ddE Aol sk gttt

ARAG Y] BPrz oS JFS v 2 F

3 7227t BlEE O|20IEL 2 INE =S e wf 22 3l (factor loading) o] 048
o 22 A AA YAFCZ Ak, ol wel AAE &

D) ZAS T FAUEEE 320003, ol SRAE 2 E2 B4 D7, D8 F Al ARSI web & 2878 #2570 &
At Ao FAA Hedd s tiA o welsd & B ofuE spAn, 22l 1w ) FEo] THEUEH, o

Table 5. Averaged satisfactions for walking environments of the whole sites under survey

Satisfaction
Division Items for measuring satisfactions Standard
Average eror
Al | Do you satisfy with the crash barriers(protection barriers, fences, and the like)? 315 1.025
A2 | Do you satisfy with the arrangement of the speed reducing facilities(safety projections and the like)? 3.04 0.964
Sé(il;e)ty A3 | Do you think that the walkway height (height between the vehicle road and the walk road) is safe enough? 357 0.902
A4 | Do you think that it is safe for night walk on the walk road (that is the arrangement of the streetlights)? 339 0911
A5 | Do you think that the arrangement of closed circuit televisions on the walk road is sufficient? 2.95 0.991
Bl | Do you think that it is convenient to access to the walk road? 3.64 0.929
Continuity | B2 | Do you think that the walk road is connected to nearby park or mountain? 331 0.926
(4) B3 | Do you think that the walk road is well connected between the complexes? 343 0.858
B4 | Do you think that the arrangement of crosswalks is sufficient? 3.39 0.970
Cl | Do you satisfy with the width of walk road? 3.64 1.048
C2 | Do you satisfy with the arrangement of paved road surfaces? 342 0.946
C3 | Do you think that the construction of shadow rest areas is sufficient? 2.84 0.950
Comfort- | C4 | Do you satisfy with the arrangement of rest facilities on the walk road? 2.83 0.939
alzi;i)ty C5 | Do you satisfy with the level of noise and exhaust on the walk road? 327 1.102
6 How do you thiﬁk about an effect of .the illegal AoccupatioAn pn the front blank spaces of the buildings on the 347 0981
walk space(the interval from construction work line to building)? ) ’
o7 Do you satisfy with the openings(openings on the roadside space and on floor 1s of roadside buildings) on 347 1029
the walk road?

sh2xZASIBIX| K| 463 152018 2¢) 121
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Table 5. Continued

1 Do you think that it is convenient for convenient facilities(public convenient facilities, such as toilet) on the 975 1049
walk road?
D Do you think there are commercial facilities of diversified usages(such as, pharmacy, stationery, restaurant, 306 1002
supermarket) on the walk road?
Conve- D3 | Do you think that it is possible for you to do diversified activities on the walk road? 3.07 0.820
mf;% D4 | Do you think that it is convenient for you to utilize bus stops on the walk road? 2.73 0917
D5 | Do you satisfy with the information system for public transportation on the walk road? 2.80 0912
D6 | Do you satisfy with the information system for major facilities on the walk road? 292 0.786
D7 | Do you satisfy with the gradient of the walk road? 381 0.881
D8 | Is it convenient for you to utilize the projection lowering on the walk road? 3.20 0.931
El | Do you think that the walk road is full of activities and vitalities? 319 0972
Design E2 | Do you satisfy with the exterior designs of the nearby buildings? 3.35 0.898
(4) E3 | Do you satisfy with landscape of the street space? 3.39 0.935
E4 | Do you think that the walk road has a discrimination that can be divided with the other places? 3.68 1.008
Satisfaction | F1 | How much do you satisfy to utilize nearby walk roads generally? 3.20 0.904
71l 34 EL E2, E3, B4 4/ 5o 54& B4 4% 9 3508 A9 ff 2] Falek(factor loading) ©] 04K
290 12 HAQI 2l ® Al TR 2919 B o 22 S AA AR sgle W, B4 DR AlAH
B g HEEe A4 R el vE2 10553% 31 o] & 2770 FFo] Wolth I Fold 29 1olE EgH C2
291 20 3 37) 52 D2, DL D3oIglem, 378 a5 CL D7, D8 &52] 54 wat 821 1§ i 71848 89l
o] S4ol met 291 28 WA 2%o% Aosion, B S8 Aodal, Haehiel ek TEEe] 82 9.235%3t
Sl gt =L HlE 82504% AT 291 20 X3+ 470 352 B3, B2, Bl B4oIL 3¢
891 3ol 23 2 - A2, AlOAL o] =2 54 S0 whe} 821 28 "AEA QoI R Aaplon, B
of mhet 891 35 b B AT 2910 Asrt Hajg of thgh BT HE> 9.067% 3T
7 g HHEe] vlEo] 7601%% YT 291 30 ¥ D5, D4, D6 370 859 EAJo] ule} 291 3
8.9 4o =3HE 370 %%% D4 D5, D6l 370 &5 S wE B A 210 % iy, BajdAdl g T
o] el wel 29 45 ‘wE % hAA 8902 Ao =29 H&2 8806% STk
o, RaAe] U BEre 1LS 7516%%A 29 4o 38 3N FEE AL A2 A3, FE9] &
291 5ol 23HE 37 &= A4, A5, A30I91Y, FE9] & Aol wEh 891 45 oA BT AT g9lelly Ao,
Aol mak 891 58 kAT 8<lolet Aatglon, Hajdhe| HgAel tigh g ] He2 8592% 3tk
ek PR HlE2 7.303% AT 291 5ell= E3, E2, E1 370¢] 3550 TFHUCH, 35
291 6ol TFE 3N FE2 C6, C5, CToIN, 72+ 5o o] 540 weh 891 55 A 2910w Ay, By
S w2k 29 65 HAA 290w Asplon, He 730 gk T Hl&2 8578% ATk
of thet o] HE2 6.902% 29 6ol 37 5ol _—E“E}H&’i g C6, C7, C5 59| &
891 7ol 23 370 FE B2, B3, Blolla, 7 F5¢] Aol meh 291 65 AHAA QQ10R AT, HYFAd
S wet 22l 75 A 2Q1o® Aaiglon, HeT gk BEE] g 8199%223}
of tigk x| W& 6822%%th 201 7o) 3% D2, D1, D3 37l &-52] Ao wle} 2917
891 8l 23HE 27 =2 C2, Clolla, 7 359 54 S HYA 2900 ey, BydAe tiet TEre v
of met 291 82 "W Z1RAH 2010 Aeion, wa) &2 7520% AT
el tigh Y] HE-2 6,639% T 29l 8ol EFHE C4, C3 270 52| 540 W}E} Q8
891 9o 23HE 27 =2 C3, C4olA, 7 359 B4 7@’“ 8FAl AT 290 ' Aekla, Haehge] ek vt
of web 291 98 ViR 3 FA AT 210 Aaiglon, E9] HE-E 6484% %tk
B tigh T HlEE 6484% ATH(Table 6 3H=%). §i° 9o 23HE A5, A4 27 ] S0 w891 95
FAAGY BYLg o] gk JFS vl 220> F ZH g wF A A 8902 A9, Rt g
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Table 6. Factorial analysis result
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9] 7tzo] ek HAZ SRR FolHth(Table 7 %) & e AFSEAAA PAFHEREA IATE T4
FAAG AR AAE BH 9 2918 BT AIA 02 gto] gimAel e 20 AEAGH 28 FAAY FH
e Bz HAZQ o] &Rk F23 AAHe] e 9] 712 F7 AN FE BaSAle] Badh 8918 TE,
A0 % yepth 97) 2.lo] AAIAQ R BT 34 &5 7t= AY - OAQA By SRS YEde BT
A Gl At TS Al B £AE HRL WE R E aokg Agkelaa) gt o8 Bd) 7hREzie) RS
WA 8Q1(B=0.397)¢] FAAY Bz AA ] o]&5t MRS, HARBEA ] A 7|ZA8E AASTA 5
Zo) vzl Qo] AN FT, T oo wR BN & an
UB=0312) oI, ’H, 7k 3 FAAA 291(B=0191) B oo 2AS £udly] 98 AFtAA ¢ tet 7123
3 71ek 2910] HEEA H3l Gl AY W Aow ve o] A1E Ea) ZA} AR 9 WS sy, RasIE
ek FAAY FH] R Ege AREe] o8] AY = o} #AE MYATE E3 7|2 ANEE As st2egt
& BYA Aol & - HIE AU ob W A S g, B HYEE gzt AN e RS AR 4] 2AA
FH HYLRE ARGSfoF StER FAAY T thFaF Ao )&+ A B 2ALS TEEZALE AAS TS 2ALE
AR AA7Y FEEFE AHEE] B3 dFusTds 2 BAE
AHEShe B0l 1 o] U Hejshy, Ry=gd| AL Ezle] dojxl ARL re3} 7}
3 PHELE FolAls Ao 2 YePTHTable 8 3%). x

AR, ZAFRAA B afu) 2ageze] ZAPA I A7) ZAR)
AA7Y BE AT FF0|0H, 7FEALE wjAE HA s

v. 88 Uebgth =7 Al WA HlaE S8k ou AR

Table 7. Regression analysis result(commercial area)

Non-standardized coefficients Standardized coefficients Significance
Model t o
B Standard error Beta(B) probability
Constant 3.253 043 76,092 0.000
Design 0.293 043 0.360 6.822 0.000
Convenience 0.274 043 0.336 6.378 0.000
Roadside trees and rest areas 0.246 043 0.302 5.728 0.000
Safety 0211 043 0.259 4916 0.000
Safety protective facilities 0.204 043 0.251 4757 0.000
Transportation and information facilities 0.193 043 0.237 4496 0.000
Continuity 0.134 043 0.165 3128 0.000
Basic state of road surfaces 0.120 043 0.147 2.192 0.000
Comfortability 0.114 043 0.140 2.654 0.000
Table 8. Regression analysis result(residential area)
Non-standardized coefficients Standardized coefficients Significance
Model t o
B Standard error Beta(B) probability
Constant 3.146 045 69.739 0.000
Transportation and information facilities 0.391 045 0.397 8.637 0.000
Basic state of road surfaces 0.308 045 0.312 6.798 0.000
Comfortability 0.283 0.45 0.287 6.248 0.000
Convenience 0.273 045 0.277 6.032 0.000
Continuity 0.256 045 0.260 5.667 0.000
Design 0.249 045 0.252 549 0.000
TNuminations and crime preventive facilities 0.237 045 0.241 5.245 0.000
Safety 0.222 045 0.225 4911 0.000
Roadside trees and rest areas 0.188 0.45 0.191 4157 0.000

124 =275 & 468 152018 2%)
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