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ABSTRACT

The main purpose of this study is to discriminate the pedestrian environment by simple calculation such as using the matrix from
pedestrian level of service. However, the general use of pedestrian level of service cannot discriminate the environment of footpaths,
especially in Seoul. Most of the passages in Seoul are showing level A, which means most passages are spacious, but pedestrians don't
agree that passages are wide enough to walk. In conclusion, comparing the pedestrian level of service with pedestrian satisfaction in
different circumstances such as use of building in lower floors. Test areas are 1,157 spots in Seoul. First, The new pedestrian level of
service shows equally in all spots. Second, spots where the highest pedestrian satisfaction are mostly in level B or level C, thus planning
the walkways in future, level B or level C is recommended in most cases.
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Fig. 1. Research Point
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Table 1. Pedestrian Walking Service Levels and Qualitative Description

Level of] Pedesirian Occupanc
Serivee flow rate S IZ e Y Density Speed Explanation
(man/min/m) P
A =20 =33 =03 =75 A desired gait speed, and easy to walk past a person can choose freely.
It can maintain normal walking speed. Walking in the same direction will overtake
B =32 =20 =05 =72 others. In the opposite direction, there is a possibility of collision and a reduced
walking speed.
Walking speed and overtaking speed are also reduced. It increases the probability that
C =< 46 =14 =07 = 69 a collision will occur in the opposite direction. In order to avoid this, the speed of
walking or direction of walking should be changed from time to time.
It is difficult to overtake, and most people have limited walking speed. In the case of
D =70 =09 = 1.1 =62 opposite flows, a collision is inevitable and the degree of freedom is severely
restricted.
Almost all pedestrians can't make the pace of walking. It is difficult to overtake a
E < 106 = 038 =26 = 40  |person and the stream of pedestrians stops intermittently. Conflicts are frequent in the
opposite stream.
F - <0.38 >2.6 <40 Pedestrian traffic flow is paralyzed and hardly moving.

etc: Jun, S. W.(2013), A Study on the Improvement Method of Level of Service Analysis for Pedestrian Sidewalk through Pedestrian Space, Quotation

and reconstruction.
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Table 2. Current Status of Pedestrian Environment and Pedestrian Space

Regulations

Outline

Pedestrian safety and the law on the |Creating a comfortable walking environment such as safety and convenience of pedestrians and improving the

promotion of convenience

quality of life for pedestrians

The traffic laws

Prevent and eliminate all traffic risks and obstacles on the road and ensure safe and smooth traffic for

pedestrians

Adjustment of Transportation's
convenience of getting around

Expansion of transportation facilities, passenger facilities, and road facilities for safe and convenient
transportation for the vulnerable and improved walking environment

Law of road structure and facilities

Rules for securing effective width of sidewalks and using facilities for safe and convenient movement by

pedestrians

Setup and management reporting
guidelines

Guidelines for maintaining continuity and installation of facilities along the safety and routes of pedestrians

Exclusive pedestrian road planning and
the Design Criteria guidelines

Improve safety and accessibility of pedestrians by separating pedestrians and vehicles
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Table 3. K- Cluster Analysis
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Vp=

Vp=Traflic Flow Rate (person/min/m)
Vig = Z X Floating Population
W= Sidewalk Width — Obstacle Width

Fig. 2. Traffic Flow Rate Formula

Cluster of Facility |Commercial Facility| Business Facility | Operating Facility | Residental Facility Describe the Community
Cluster 1 (n=144) 0.09 0.744 0.051 0.067 Work facilities are concentrated
Cluster 2 (n=185) 0.194 0.214 0.052 0.137 Complex facility group
Cluster 3 (n=82) 0.1 0.112 0.639 0.08 Majority of sales facilities group
Cluster 4 (n=290) 0.079 0.014 0.006 0.854 Housing group focus
Cluster 5 (n=166) 0.6 0.078 0.064 0.171 Neighborhood Living Facilities
Neighborhood Living Facilities
Cluster 6 (n=345) 0.273 0.059 0.025 0.526 +
Residential Facilities
F 546.572 949.88 777.178 1834.654
P-value 0 0 0 0
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Neighborhood Living Faciliies ~ Neighborhood Living Facilities
+ Residential Faciliies

Fig. 3. Survey Point by Cluster Type
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Table 4. A Study on the Frequency of Pre - Research Indicators for Pedestrian Service Level

A B C

»
£
3

Index

E E F G H

S
~
-

Sidewalk Width [ ] [ ]

Pedestrian Volume [ J [ ]

Pedestrian Safety Facilities

Facility Maintenance

Continuity of the Report

From Walking the Street

Automobile Traffic

Kiosk

Building Use

Walking Speed

ST NCT I O3 I R IO IR UCTN INUCTN G NG I NG I N
[ J

Bicycle Traffic

Street 1 [ ]

Gradient 1 [}

Stair 1 [}

Pedestrian Environment 1
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Table 5. Frequency Analysis of Pre - Research Indicators for Pedestrian Environment

Index Sum A B C E E F G H
Street 6 [ ([ [ { [ ] [ ]
Continuity of Information 6 [ J ([ [ J [ J [ ] [ ]
Pedestrian Safety Facility 6 [ [ ([ [ [ ] [ ]
Light 6 [ [ ] [ ( [ ®
Pedestrian Crossing Breadth 5 [ [ J [ J [ ] [ ]
Facility Maintenance 4 [ [ [ [ ]
Automobile Traffic 4 ([ [ [ ] ([
Packing State 4 ([ [ J ([ [ J
The Crosswalk Signal Time Period 4 [ J ([ [ J [ J
Resting Facility 4 [ J [ J [ [ J
Landscape 3 [ [ [ J
Pedestrian Volume 3 [ [ ([
Noise 3 [ [ ] [ ]
Automobile Speed 3 [ [ J [ ]
Sign 3 { [ ] [ J
Table 6. Average Walking Satisfaction Level by Cluster Type
Cluster of Facility 07H-11H 11H~14H 14H~17H 17H~20H
Commercial Facility -0.59 -0.41 -0.38 -0.63
Residental Facility -0.81 -0.61 -0.68 -0.62
Neighbourhood Living Facility -0.45 -0.38 -0.58 -0.58
Business Facility -0.63 -0.36 -0.38 -0.44
Complex Facility -0.92 -0.74 -0.79 -0.63
Work Facility -0.37 -0.49 -0.43 -0.38
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Table 7. Pedestrian Service Levels by Cluster Types

il

Cluster Commercial Facility| Residental Facility ]]\Ij\lf:;(l);:::ﬁ(t); Business Facility | Complex Facility Work Facility
A 299 259 126 104 153 59
B 23 16 17 18 14 8
The Rush | 6 7 1 8 6 9
Hour
©7-11H) | D 7 4 9 7 3
E 3 3 2 1
F 1 2 2
A 295 260 104 96 140 44
The B 24 14 26 17 16 13
Lunch C 9 7 20 9 12 5
Hour D 8 5 6 9 9 8
(11-14H) E 4 1 5
F 5 3 5 9
A 270 214 123 100 140 60
The B 32 33 14 14 16 12
Working C 15 14 9 14 8 4
Hour D 17 11 11
(14-17H) E 7 ] ] 5
F 6 10 5 6
A 268 246 87 92 131 41
The B 29 21 22 18 18 6
Rush C 17 1 14 9 1 7
Hour D 15 5 19 10 9 9
(17-20H) g 9 4 13 6 9 7
F 7 3 11 9 7 12
43 Az 2 g Ao R AUWAZL Phe Ao BAR 07-114]

AN FEQITS BAVSE, W24zt R
15§19} BARNEEII) JuuAE Bk A
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JRisee} fEelrTiel AR 98 g Ao B
SRS 9 SRR 27/ Aew, 1A} o) ek
AVt A2) $he A0 vebdrk olslol BIAMT, GTAT,
YAV, FANV TN TR AR Sl o= vkt
3] 5917 web B} e opjeh

g & % Uk

B, LA 257 RAVEEI) JRRAE 281
o BYAIISSEE ASERE FEEM BE e SHoe
Lol glo] 2t SEEE H5sistel RS JuuAE
H3KICE A G, B %), C (1), D (1), E (2%)
F (37)2 2581500k B8} a2} B
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Fig. 4. Z Example of Classification Criteria
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X 3714 7S AAERIT(Fig. 4 3aD). A, B4R
oA zgks TSl Writi(elel, 29 5 ). B, gt
EEFI x55E TSI WEITol8l, BiHEES] T ).
AR, ZARA LISTA ARE Aehs] ns o2 Weelti(els),
ZAHE 3k 7he] T ). olEfd eR 65Esle] R
F oF 1937 23S A sk

SPX] TR} AR B TREES 7 4 aA4EE
2 go) 7Fa3kA] RIBINS wf RS Z9] dsERel At
X FEEFE A8 F Ao, Ve A e &
STAZ(USRIE FE] o 9BV 7EA]) wio] QISR He)
AT RIS B8] S18 Baan]g=re] 6 Ao}
2ol T ARESH(‘HE ORI ORFERIE)sto] S3siTk
TR HE BRI TIA] SR e 2] i el
Agsle] BESIGS wl, 171, 172, 237, 208, 192, 1777 AFHo=
EHREACE 28)al AeHtEe] i ERE A8sk] R3S
o, 48, 270, 429, 208, 319, 507 Moz FHE=|Yc)

AR} BEATREE R RS XS HeuE
&5 Aokl HaAu| 2o 2 BASIGITE HaAH| g
2 M U] o BRE Aeste] RSkt sHAR
AR 2] HlHEo] gh= A7 Qo] i) Zgkell
w2} 2Fs A-8-3te] BRItk weby] BeAH|aa<E ARE
F712] 184, 193, 194, 202, 192, 18)aL 1927} AHo2 BE319]
o, HuFFEE AFE| F7lA]| 2.20]8} 5.00]8, 8.0¢]3},
14.0018}, 29.003}, 1g]1 29.0x3} 2 EE3t 4 9k
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Table 8. Correlation Analysis between Pedestrian Satisfaction and Pedestrian Service Level

. . . Pedestrian satisfaction level Pedestrian service level
. Pedestrian satisfaction level . . e
Separation (Equal classification of Z) (Equal classification of (Equal classification of the
q Normal distribution) Number of values investigated)
. . . Pearson of C(.)rrelatlon | 0028 0,97+
Pedestrian satisfaction level coefficient
(Equal classification of Z) P-value . 0.338 0.001
N 1157 1157 1157
. . . Pearson of correlation 0.028 | 0.008%+
EPedeistilan;atls.factlofn I\l]evel | coefficient - -
(Equal classification of Norma P-value 0338 . 0.000
distribution)
N 1157 1157 1157
. . Pearson of correlation 0,97+ 0.928%+ 1
EPedelstrllan.i‘erw.ce le\f/e:1 coefficient - -
(Equal classification of the P-value 0.001 0.000 .
Number of values investigated)
N 1157 1157 1157

etc: **. The correlation is significant at level 0.01 (both sides).

Vol.38 No.6 December 2018 987



HutEeo] wE HeAulied AR - A ASF SRS LR -

AL A 789 2 & < USITE HaRESeA ARiare]
5 w59b REA|gFolx] AR 3k 7ire] 5 2R3
DAY 0.928= A2 URghtial Ugkth AN 29 5
BEHE 0.0972 A9 #AV ¢l Aoz BALr

9)o} 2ke V& WA b o = R s 246}
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Table 9. Average Walking Satisfaction Level by Cluster Type

Utk T s G520 Fo] Hajo] Heldh olfe}
T BT $Hdo] uig- dolgte] zjolel] ul} - viSghey o}
WS- BRSSP 2 VeRdth Feae] A9 HaalER-g0] 29
2 F59077F e Tegie} JFAPde] HHs el F2
UeRtTE ofi= 9 Bl $o] FHE offrel B HETR
Q1 Ajefo] ¥Yto] we} wih- vy o} wikg- BRlEdhy 2
et Bea} Coa-d HansHiao] Asgol vlsl 552
T} BAY BEuEes AFo 2 o 7 el o=
HPULwo) JFs = APdol 8 4E0] AGH vIs) At
o7 v FRs skt & Alofo] ghe Ao g AlgHnk
DEH¥ EHe Fouol vlsiA Rawser} =23 B3+
C5Fol Bl BaynEer) v vepsi).

o7 B3 A} Heap|Ee BSE) Coad o
HPETL 7P A JeERdT) o) REare-Raol visii A
Eehde] tild 9 gulARe] fell 9 viRke ZloE Ak

WAE FRREE RITEEe} REAR|2gFTte] A3
S A3 A9 BE IR At vk A S8E9A
THTable 11 #1). o]E T3] NAE BPAH| A5 A1)
Ag 7Fse Zlog et

588
2 Ao PE BPAAES HYVETL slel
wEY s A IS Seele] A5 dA) BRsow

Cluster A B C D
Commercial Facility & Residential Facility <22 <4.6 <75 <11
Neighbourhood Living Facility <39 <75 <145 <25
Complex Facility <28 <5 <99 <16.5
Business Facility <45 <9 <125 <19
Work Facility <4 <95 <18 <35
Residental Facility <1.6 <28 <5 <8

Table 10. Pedestrian Service Level Point Before and After Indicator Improvement

Existing Pedestrian Service Level Point

Pedestrian Service Level Point after Indicator Improvement

Category

m m 9O 0O ® >
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Table 11. Correlation Analysis between Pedestrian Satisfaction and Pedestrian Service Level by Cluster Types

Separation Correlation Figures Investigated
Pearson of Correlation coefficient pearson 0.879**
Commercial Facility & Residential Facility P-value 0.000
N 327
Pearson of Correlation coefficient pearson 0.913**
Neighbourhood Living Facility P-value 0.000
N 160
Pearson of Correlation coefficient pearson 0.871%*
Complex Facility P-value 0.000
N 177
Pearson of Correlation coefficient pearson 0.902**
Business Facility P-value 0.000
N 134
Pearson of Correlation coefficient pearson 0.913**
Work Facility P-value 0.000
N 77
Pearson of Correlation coefficient pearson 0.869**
Residental Facility P-value 0.000
N 282
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