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ABSTRACT

The purpose of this study is to deduce key indicators in evaluating the pedestrian
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environment for the elderly in Busan, which has entered an aging society, and to
propose policy improvement measures. The key indicators were selected based on prior
research and surveys, and the effectiveness of those indicators were measured through
evaluations conducted on three places which have the highest proportion of the elderly
population in Busan. The summaries of analysis are as follow. First, the three places are
hillslide residential areas, and areas of activity that the elderly have were very narrow
due to the restrictions on their movement caused by slope. Second, the areas were
filled with a number of illegally parked vehicles. And the degree of segregation of
pedestrian and vehicle and the level of safety were very low. Third, the streets with
steep slopes of the target site force the elderly to move vertically, and for this reason,
the elderly are expressing difficulties in outdoor activities. Fourth, it was found that the
target site lacked a space for relaxation during outdoor activities. The poor walking
environment not only limit the essential and social activities of the elderly, but also
adversely affects the health and quality of life of the elderly. In order to maintain the
health of the elderly and improve the quality of life, actions should be taken to improve
the walking factors that affect the movement and external activities of the elderly.

KEYWORDS : Residential Area of the Elderly, Indicators of Pedestrian Environment, Spatial
Analysis, Analysis of Walking Environment
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TABLE 2. Analysis framework for pedestrian environment indicators

Sortation street environment Network environment
Environment along roads, pedestrian obstacles, crosswalks Continuity of sidewalks, distance to pedestrian—inducing
category o .
and lighting facilities such as sidewalks and roadways facilities
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TABLE 3. Process of deriving pedestrian environment indicators

element

E

Walkway presence
Separation of pedestals
Effective walkway width

Walking obstacle

Crosswalk
Slope
Sign
Lighting facilities
Rest facilities

Crime prevention
Green and Street trees

Walking network

Access to facilities
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TABLE 4. Survey questions

Sortation

Question

General characteristics

Going out

Awareness of the walking
environment

® Gender / @ Age / ® Residence
@ the number of outings /
@ Means of going out /
@ Destination / @ Main route

@ Inconvenience /
@ Convenience /

(3 Hope for improvement /

@ Other comments and recommendations

TABLE 5. Frequency of respondents

Sortation Inconvenience

Hope for improvement Other comments and recommendations

@ Slope(9 times)

Dong-—gu, ® Rest area(5 times)

Sujeong 4-dong

( Rest area (8times)
@ Crackdown on illegal
parking(5tiems) expanding back road

@ walkway width(3 times) @lnstalling slope handles

Expanding walking space(4times)

® Rest area (4 times)

Bongrae @ Slope(9 times) @ Expanding walking space (4 times) Installation of exercise equioment
2-dong, @Rest area(8 times) (3 Separation of pedestals, helter. et quipment,
Yeongdo—gu @ lllegal parking(5 times) Crackdown on illegal parking shetter, etc
Installing slope handles(2 times)
® Slope(4 times) ® Crackdown on illegal parking
Bosu-dong @© Separation of pedestgls, Rest area, (4 times) . .
Jung—gu ' lllegal parking(3 times) ) Separation of pedestals Installing sloping elevators
@) walkway width Rest area (3 tiems)
Bad walking condition (2times) @ Improve walking environment (23)
WOl ARAS FPGoN $HAY A B B 9VBE] Aofo] BE OZ Bl

3E v Ak SERke AnlE w@Adel 7,
o]ido] 24olglom Hit AL 784N
SHAS sk WAt 2= Q#% 1.83]0]9 2
ERLe SAUR el 9 gl Hx] A
(183]), 2HH(133]), & 2 HA 2 93))
771 g8l QlEsttta @slth 2 ¢
‘?_]'OE HZf" u] ];H/\E 7]. 2] %] ]ﬁ_@-
=, T2 AR A dEE o
T B, ] ke die #Aau e08A
S alﬂﬂ J89E o]gsitty Ewisilct. +
2 e el gl 238 W, =15 TR
kS oA Mo gy & S22 F2 9
Fehvha @silch ek vt SgRbEol
F7F AEelA v 9F-EEe s o 74
FA A 77k 18] Helgk Wt §
sl ol tiidAZE ZAAte]7] wiitel

_4

_4

fr e o i m{w
"y

rulo

o)

Hm
‘o

1 AR Ak As S F
T Axs =Feha, ols Al A8sto]
HEE BstaAt STHGE 6).
ZAE A% 20709 @uo] wEHgon,
& TtRT R Ak e @A
=74 7Fe @A, digtel 9=l sl o
= etk 574 el Aol AR tE A
& AR A7) witell @gA 8l 7ke
WA TR Vs Aol 7 A #
7)ol Wt A Holataak sigiow,
B7F A Aol Fae] wigH 5 9l
AAE Folart sk F7F 71E AP 7
A7t Bt 7)ol F3sReAE 871 Park,



258

A Study on the Analysis of the Walking Environment in the Residential Area for the Elderly in Busan Using Spatial Analysis

TABLE 6. Classification of pedestrian environment description indicators

Sortation

Content Method

General

_ Characteristic
Character—i

stic

Walkway presence, carriage separation, sidewalk width

Walking obstacle lllegal parking, Walking entry jaw

Field investigation

Field investigation

Crosswalk  Lowering the entry jaw of the crosswalk Field investigation
Strest Slope Vertical slope Google Earth Pro
Guide sign  The presence of a walking guide sign Field investigation
Lighting facilities the presence of streetlights Field investigation
Facilities sidewalk bench, shelter (with or without street) .
Rest area . : ) Field investigation
Park (with or without in—range presence)
Crime prevention Field investigation Field investigation
Network Continuity of the walking network Depthmap Analysis
Network . i i i
e Accessibilty Access tp publlq ‘transportatlon stops, commercial facilities, GIS Program
and medical facilities
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TABLE 7. Evaluation of pedestrian environment 1

Section Separation  width ngﬁﬁlg Entry jaw Crosswalk  Slope Sign Light  Rest area  CCTV
Bongrae 1 3 1 1 1 1 0 0 1 0 1
Bongrae 2 2 1 0 1 1 2 0 1 1 1
Bongrae 3 0 0 1 0 - 0 0 1 0 1
Bongrae 4 0 0 0 0 - 0 0 1 0 1
Bongrae 5 3 1 0 0 - 0 0 1 0 1
Bongrae 6 0 0 1 0 - 0 0 1 0 1
Bongrae 7 0 0 0 0 - 0 0 1 0 1
Bongrae 8 0 0 1 0 - 1 0 1 0 1
Bongrae 9 0 0 0 0 - 0 0 1 0 1
Bongrae 10 0 0 0 0 - 2 0 1 0 1
Bongrae 11 0 0 1 0 - 2 0 1 0 1
Bongrae 12 0 0 1 0 - 0 0 1 0 1
Bongrae 13 0 0 1 0 - 0 0 1 0 1
Bongrae 14 0 0 0 0 - 1 0 1 0 1
Bongrae 15 0 0 0 0 - 0 0 1 0 1
Bongrae 16 0 0 1 0 - 1 0 1 0 1
Bongrae 17 2 2 1 1 1 0 0 1 1 1
Sujeong Al 0 0 0 0 - 0 0 1 0 1
Sujeong A2 0 0 0 0 - 1 0 1 0 1
Sujeong A3 0 0 1 0 - 1 0 1 0 1
Sujeong Ad 0 0 0 0 - 2 0 1 0 1
Sujeong Ab 0 0 0 0 - 2 0 1 0 1
Sujeong A6 0 0 0 0 - 1 0 1 0 1
Sujeong A7 2 1 0 1 1 1 0 1 0 1
Sujeong A8 0 0 0 0 - 2 0 1 0 1
Sujeong A9 0 0 1 0 - 2 0 1 0 1
Sujeong A10 0 0 0 0 - 1 0 1 0 1
Sujeong Al 2 1 0 1 1 2 0 1 0 1
Sujeong A12 0 0 0 0 - 2 0 0 0 0
Sujeong BT 0 0 0 0 - 1 0 0 0 0
Sujeong B2 0 0 0 0 - 2 0 1 0 1
Sujeong B3 0 0 0 0 - 2 0 1 0 1
Sujeong B4 0 0 0 0 - 2 0 1 0 1
Sujeong BS 0 0 0 0 - 1 0 1 0 1
Sujeong B6 0 0 0 0 - 0 0 1 0 1
Sujeong B7 0 0 0 0 - 0 0 1 0 1
Sujeong B8 2 1 1 1 - 2 0 1 0 1
Sujeong B9 2 1 0 1 - 2 0 1 0 1
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TABLE 8. Evaluation of pedestrian environment 2
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Bosu Al
Bosu A2
Bosu A3
Bosu A4
Bosu A5
Bosu A6
Bosu A7
Bosu A8
Bosu A9
Bosu A20
Bosu A21
Bosu A22
Bosu B1
Bosu B2
Bosu B3
Bosu B4
Bosu B5
Bosu B6
Bosu B7
Bosu B8
Bosu B9
Bosu B20
Bosu B21
Bosu B22
Bosu B23
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Bongrae 2—dong, Yeongdo—gu

Sujeong 4—dong, Dong—gu Bosu—do

ng, Jung—gu

Connectivity is an indicator of whether it is possible to move from one space to another adjacent space. The closer to blue, the
lower the degree of connection, and the closer to red, the higher the degree of connection. It was confirmed that there were not
many unit spaces with high connectivity in all three target sites.

Integration refers to the number of spaces that must go through when moving from one unit space to another. It can be seen that
the higher the degree of integration and the red, the easier it is to access the entire space. The closer to the center of the target
site, the higher the degree of integration of Sujeong 4—dong and Bosu—dong, but it was judged that Bongrae 2—dong had relatively
low integration, so access to space was low..

Intelligibility is an indicator of the correlation between the degree of integration and the degree of local integration, and the closer
the value of R, the closer the correlation index, the easier it is to recognize the degree of network connection. The correlation
indices of the target site were 0.15, 0.36, and 0.28, respectively, and all three horizontal networks of the target site were confirmed
to have low clarity, and the clarity of the four crystal buildings was higher than that of the conservative building 1, which was
expected to have high clarity with a relatively organized grid horizontal network.

FIGURE 2. Network Environment Analysis

s71 flsl, didA W 300m ul Askd, M A= 300m ol RS Fel olsshAd A
AR 3 AR, dRAA, B dAE 5 diens e olgstolor sk Zlo] e}
oFeISITh(E 9). A QIS B AEE HSlth

AT #shd, uAd, FdE ol8d] f18



HYEY BA Ot 2 / oL YR 263

TABLE 9. Number of streets extracted by
administrative district

Facilties that Bongrae 2 Sujeong 4 Bosu
cause walking
Park 0 0 0
Bus stop 22 14 21
Subway station 0 0 0
Commgrual 6 7 9
facilities
Medical facilities 1 1 7
4 B
BT w9l A7 Hlgo] b e i
o YET, BT, Fr BIE 33 e
2 RIAS Atelgith Bagd 2ARE %1
BYap] A BARTE B6 wRBF) 4 A
2E AAsk, A A AT wRlE
oz AR zARE AWIRIG 1 F s
3 49 ARES wEgoR d3EAt 2 PAw
A, GIS #4185 AAlste] A2 Bagsks
& 24330

= ZAb 9 o) B3 RAS B e

o Ay A WA, A BARE

10 ey, 1%
) rlo f M =
&

o, T my

Atk AAY A7
of R HAXE J TE2E sl A
A, =8 o=w Aeko] mETHOh, S.H. 2023
Walking fairness Forum). ]| o3t tjgke
2 oJHER oJ7te] TS S A7} AT
th AE AN Q150 FE o]gskE &=
2t SHEAAT BA Bel7) HollA 9

Zo®x FRlY wir, IR Foll &
A gl FERE AAshE 9 A7 Ee
OF HIth F3F ERFARe] ASA]] T
Weslofol gttt Al WA, tidA= HAF 5
T olgor xRlE0] olEdt| e 7hE gt
|

O 5y b (o

=
% 9 oo A JeE Fu ole
2 FAGTE AT ZAPAE S
Qg wago] 14 Acky whaiglow,
B BE 71T EE deldelee] 4AE Y

ahaL Sle) wmQlEol wWol olgshs W A4
e gnlel kR E3tel T Hx 7]
AR, 22 defwolEl gk 2 olsgA] A

=
A FATC] BA RED A BT
N
T

o

4 B2 Fho] REsfo] WA W W S
vro] 42 ggaithn whskl

B FAANE 54 olFol AR u
2 o 9 RBFe Acke] wp=v] o)y =
3] A w98 2E5o] At el
SolAl o 2 AgRt w9 VBT 7
At A% ek W e Aelw 9L vAE
2, wQEY AFF wFE dAMs M 2
W AR HREE FAX A2 RYBRLS -

B
]l WA ow JNE Aert vk

e e L
T 9l AT BlEe] THE 2 BAF T
7 AR A ste] AAATE obd @3]
A FAAG HAEe AvEA Zegivhe
Aol FAZE ek w3 A 2Abe] At &
& A AR aRlEE e KEEo
A At gl el At 9l
T aldA WSE Ssted, BAIZE obd
QA FAA L] AL R AR A ert Qirk
oleig SR Eskal = At 7HA
= AR
A AFgeld dxdstel el tdAS g
Aol obd of2] oA
J

)

F

b

o
i rle
&
&
i
=
pe
2
N
rp
=2
it
o
il

=
58 OgoR HE AR Agse] AT Pt
Aol g A ARl WSk A,

REFERENCES



264 A Study on the Analysis of the Walking Environment in the Residential Area for the Elderly in Busan Using Spatial Analysis

Busan Metropolitan City, 2020, Basic Plan
for the Promotion of Pedestrian Safety
and Convenience in Busan Metropolitan
City (F-AFZeIA]L 2020. F-abgelr] major
A 9 AYFR 7| RAH).

Fernando Alves. 2020. Walkability Index for
Elderly Health A Proposal. Sustainability.
12(18).

Stefania Bandini. 2020. Towards Affective
Walkability for Healthy Ageing in the
Future of the Cities. International Conference
of the Italian Association for Artificial
Intelligence.

Ha, J.M. 2013. The Study on Improvement
of the Pedestrian Environment in Hillside
Apartment Housing. JOURNAL OF THE
KOREAN HOUSING ASSOCIATION. 25(2):
149-153 (@AWl 2013. BAKA 55
o R RS 9%k V| 2AT g
FAsts] FAstEwRYs] =wA. 25(2):
149-153).

Jeong, S.Y, Sohn, D.W. 2019, An Evaluation
of Pedestrian Environments based on the
Criteria of Universal Design Theory,

=

Journal of the Architectural Institute o
Korea, JAIK. 35(1):117-125 (4%, &
% 2019, MEAl fFUMATIAR] Bagt
7 2 S B wrE A+, oigkd
%83)=74. 35(1):117-125.)

Kim, C.S. 2011. Analysis Evaluation Residential
satisfaction the Communal Space in the
Apartment house. JOURNAL OF THE
KOREAN HOUSING ASSOCIATION. 22(2):
83—-90 (A< 2011, FEFETA] B3
e T WSR3 s A e =R Al

22(2):83-90).

Kim, T.H. 2013. An Analysis on the
Recognition Difference about Pedestrians

Environmental Planning Factors by Utilizing
Modified Importance—Performance Analysis.
Journal of The Korean Urban Management
Association. 26(1):29-52 (F&EZ. 2013.
M-TPARAS &85 dertkel ol8A 3t
w3 3 AFeAl] 1A xfo] FAL A

78tE. 26(1):29-52).

Kim, Y.J, Ahn, KH. 2011. Influences of
Neighborhood’ s Physical Environments
on Physical and Mental Health to the
Elderly. JOURNAL OF THE URBAN
DESIGN INSTITUTE OF KOREA. 12(6):
89-99 (&%, . 2011. <] &g
2 7ol w19 174 9 Al A7kl wH

© & EAEASEAL 12(6):89-99).

Kosis. 2020. Generation and population by
administrative neighborhood in 2020 (kosis
S7FEAIEY, 2020, 2020 FEH A)
2 Q1. (2023.04.20.).

Lee, H.S. 2011. Perception of Proximity to
and Utilization of Neighborhood Services
and Facilities for Senior Citizens — Focused
on the Seongnam Area. Journal of The
Urban Design Insitute of Korea. 12(4):
63—74 (1%, 2011, w9159 TR 2
HA o] gdlst W QxE 234 AT st
T EAAAIEE] A, 12(4):63-74).

Lee, H.S. 2012. Reliability Analysis on the
Assessment Indicators for Senior Walking
Environment. KIEAE Journal. 12(3):69—
75 (0184, 2012, =9 Ky FrgE
N e e e A e 2 T o B e e
7. 12(3):69-75).

Lee, S.Y. 2022. Selection and Application
of Pedestrian Environment Evaluation
Indicators in Silver Zones — Focused on
Nam—gu, Daegu Metropolitan City. Journal
of the Urban Design Institute of Korea.
23(2):123-142 (°]A%. 2022. x=Q1H 5T



HYEY BA Ot 2 / oL YR 065

oo waed HAXE 44 2 A8 - o
THANE P2 ew FFEAAL
3)%]. 23(2):123—-142).

Ministry of Public Safety and Security. 2015.
Manual for evaluating the effectiveness of
the pedestrian environment improvement
project (ZFHIQFAA]. 2015. B3 FJAAL
A ZE7t i),

Ministry of the Interior and Safety. 2020,
Integrated Guidelines for Children, the
Elderly, and disabled person (3J7%<Fd%
2020, ojdo]-wRl-7elQl Ho 7 FIA]
).

NICE. 2017. Public Health Collaborating Centre
2006a. London.

Oh, C.O, Kwon, H.J, Lim, Y.J. 2021. An
Importance—Performance Analysis of Seniors'
Perception on Age—friendly Communities.
KOREAN INSTITUTE OF INTERIOR
DESIGN JOURNAL. 30(2):102-110 (&
e, AT, Ao, 2021, 1HS} w1
ol it 1A FoE-RSE FA.
AT ARISkS] =4, 30(2):102-110).

Park, S.H, Choi, LM and Seo, H.L, 2008,
Measuring Walkability in Urban Residential
Neighborhoods: Development of Walkability
Indicators, Journal of the Architectural
Institute of Korea(JAIK). 24(1):161-172
(HAad, Hold, AEd. 2008, E=AFAA]
o] ¢4 wasy Q4 AE3lo] BI o
7. deFets] =, 24(1):161-172).

Park, H.S. 2017, Effects of Neighborhood
Environment on Elderly’ s Walking Route
and Outdoor Activities — A Case Study
of Nokbeon—Dong in Seoul. Journal of
the Urban Design Institute of Korea.
18(6):17-36 (W=, 2017, =159 H
Bz} FdEel] JFS vA= LRI

Sgell e AFEA - AEA HUES o
o, FREAMATIA. 18(6):17-36).

ROH, C.G, Park, B.J. 2018, A Study on the

Design Criteria of Pedestrian Facility
(Slope) by Motion Analysis of Walking
Parameters in the Elderly, Korean Society
of Transportation. 36(5):383—391 (=%
7, BRI 2018, 1A BBEAES st
AR E APASHA] AH (A Ad B
ASS S BIAEE AAVIE A9 2),
st Ee+3]%]. 36(5):383—-391).

Ryu, E.H, Kim, E.J. 2021, Evaluation of the

walking environment around social welfare
facilities in Seoul, 2021 Fall Congress Of
Korea Planning Association of Korea
Planning Association(JKPA) : 1-7 (F<
|, 727, 2021, A2A] E=RIEAAAE F 9
HAAF7Y te=E - =AAEEE] 2021
FAStEE] HEAE. 1-7).

Seo, H.L, Park, S.H. 2007, Characteristics

of Walking and Neighborhood Environment
in an Old Residential Neighborhood. Journal
of the Architectural Institute of Korea
Planning & Design. 23(8):191—-199 (A%t
9, vkad 2007. FAA WY =83 B3
st B #st 7| 2AT 0 AE 5 A}
dg Ao gshiFes] =g 23(8):
191-199).

l‘

Yoo, D.U et al 2022, Evaluation of Pedestrian

Walkability and Implications of High—
density Residential Areas on Slopes. Urban
Design Institute Of Korea. 23(2):87—105
(FoR2 9] 591, 2022, AUAATAA 7=
879 Bayel 9 vAE Bud 87
28 B4 AF, FHEAATE =R

23(2):87-105).

-



