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Abstract The main purpose of this research is to analyze the accessibility to public service facilities in
consideration of the walking speed of the elderly population and to derive areas with vulnerable access.
The focus is on the Metropolitan City of Daejeon, which has recently had an aging population. The
analysis was done by utilizing the data of the elderly population aged 65 years and over, Open Street
Map, and the representative address data of each public service facility. Considering the walking speed
of the elderly population, the areas with vulnerable accessibility were derived through Arc GIS Service
Area analysis and bivariate spatial autocorrelation validation. According to the analysis results, most of
the elderly residing in Daejeon City are distributed in the original downtown area, where "Jugong'
apartments and detached houses are concentrated, and Gwanjeo-dong, where many Jugong apartments
are built. This area has weak access to facilities related to medical care and poor welfare for the elderly.
When establishing an urban spatial and environmental plan for Daejeon through such research, it is

necessary to first consider areas with weak access to the original downtown area.

Keywords : The Elderly Population, Public Service Facility, Arc GIS Service Area Analysis, Pedestrian
Network, Bivariage Moran I, Bivariage Local Moran I

*Corresponding Author : Byeong-Yun Jeon(Chungbuk National Univ.)
email: Jeonby0808@ naver.com

Received October 11, 2023 Revised November 21, 2023
Accepted January 5, 2024 Published January 31, 2024

283



ARS8 =2 A A253 Al1E, 2024

=

—

1. M

1.1 A9 HiE & =5

et ArRoA FESfoRd HE TR
HIFE QI 191 7H9] F71, FAIEAE Hh, Bt
g9 F7t& Qlste] Ueht= QI+ 13t AR &
T 4= Qlrh o] FoAE 1PTRe =91 Foko IHE A
3 Rg57t 4 At AS5E o 5 AA 4%
Aotz 800 R AES 4= UrH1,2]. A 7HEA
Gaotd PR et Bt H59] Ago] HAf -
2] ARR7E gdefjof Sk Ao W3lsta QoH3). oL
BAL7 AFSs BA W FARES = B AA
oy} FZAH|A wH] & AA X5} Fo| &1L, o]

3 BAAHIA AlFo] Fa7 ARolHH3,4]. 1<l
TE0| o-&ot= T FFAHA A gk TSl
AT AJH9] HA= Fa3t Agelth olet Al EA|
4 IAE SHA 158 A, ZANEgE 48 5 &
H = g5uEE E&oA AFAZEE ol87tstt
Al7HA 9] HEAdol F8MA L k. o] 23t I oA
IFATE FHOE I59 BP&L, By B, F8
o]gA|Ado] FolQIRo] thafiA metet ATE2 GPS,
olEgA ol 75t BYPUEY T B4 Tt 5o =
I UeH5-7]. Aol EFetal gAY AFA
Al =0l B AE7IR 9 FEAAT 3 TAE E4
3t A= HlH|RE AAolnt. o] AofA= AFAT
A GEE vEehA] X e Belqlth gt
AFARRE FTAHAAETIR Y 2 Az x
sto] F9e EAYTE AT wEDBE ol8ste] &
B9 £5E 12cto] AH] AYE =&tk A
o} ol 1PA ] HYPRel HPEL S 1PetR| Rt
EARE Zeth

ole} Z-2 HjFslof|A] o] A= F THA] A
EESHTE AA, FAT 37 SlelA 19
A G3} o]HAGL otA7Y?, E4, Tl
9] B} FZAHAAEZAA Y HE4L Tl
w3t AAE 27 otk F UHA] A R g2 A
Alet7] fIeiAl 33 BAEA W 5 F7HA ol ¥
£ Aol IEsiA 1ol ofEdt BAE A=AE
ooRet £ Gl oW TR B4 oAk
LISA B4& silth. #AHo R BAHA Algst=
AT =919l 1T ARE E8olo] FHE Ex
E4E Tetoloith. AgATolA aEgt FFAH|AA|
Aol dix 71202 2239 (Geocoding)sto]

[e)

o

O_1>.

+

il

[e]

% 1o 2

o
e

o

=

= =
FaE

284

AP Poing L E  F53ITE BPUEXA As+:
Open Street Map Ar&0] L7 5}0o] BYPZL} 17=}9]
RYPLe = 95l Arc GIS AH]A FY(Service
Area) ®45 SFqith o]F ol¥iEgF IRIEATH o]
W LISARAS 8519t} o] A+E B4 T o
AFGAle AFsl= 1FAE A3 ZATHAG S 5
Hol= o 7252 E8E AoZ 7|dgict

ool UE # 9

AT} STAH2AIEE o] gdne] F3H4 &
AE BABIL Yot g FAsh] fsiA o]
AT9] M WS didgAz skt 5A%
(2021812 20289 AIFEBAAAE AlLjsta He
EAPZE 2uFARE APT Ao AYsial . o
714 HAFA A= 6541 o1 AT A& F7=
Aste] FZo| AFARE FAT FFr=Alol. 654
o AFATL AEAR] F7HE AL, =A9 ]l
TR HokE ARt =AEEE vE] A7 Eavt
At FAAEE 20219 71 AAT 29 654 o1
AFAT AtmolH, FTAMBIAAEE A= S350l

o Zolq AT 20224 7% A4S 85t

EARE2 o T4 (Bivariatge Moran's 1)
EA3} o] H=F LISA(Bivariatge LISA) E4jolct, duhz]

shte] wWathe M)A ] BE S4E
molsie ATh: thEA § 714 WeE nesd B

CEis

ke FollAl Aolrk Uk, WAT 37w
o4 654] ol THAT 5o} W] 1Y HA-H
T &S NFsle] BE FRARAALE o8 T

of B7Hgel ofat BWAS 2EA vetsiach

2. MAHF HE
SAZBAE YA HQ023)OIA AR B

ol

S go] AT FE, SHF A9 BY 5L 1ejd
(e]

FAEAA LY A E WA 24 8 AGAZES 5
e o WA Aotk FRAUAALY e

FH(Equity)? BE(Equality)®] o] EEHe] A4
sledl, Z2 gEo] oot welo] ATHI0). FXHel
TEAEIA ALY YAt ARAZRE H2Ao] 94
4, ohj goletAlo] Tst BHe EalN AL
2A43H2,10,11].



THATY] BPYSTE T FBAAAEE FIY B ATAE AEE

O]9} Z2 T APAT= 1PFATY FE B ARH 2= AEY B4 AStote] EASHAT TA|
2 B0 Bt ATt uHRIFY AFAREE FFA Ao AFSte 1P ATEY sEAHo| AFol= 1L
HIAAAE Fd £ 83t A7E 2 AmEgitt.  FRAFIEE 0] § &5 k= AL With

o2 11T 7 B mjA= ol

2.1 00| ST 2 S40f| st A g A7 Amrgith A APIQ013)[161 SE

TEQITO] T B EAo] T3t A el @ AYRATY IHA BELF AR aRl0] FAUA £4
ARG E4e Pt A4, 12-15]9F Py o HE Qo EHO ASFeks 10T FE 5EA
o] Z7HA B ux|: G BT A21,16,17] 9ol BE5kL, Qm-EXAENE] HTgo] fdeE
o7 T 4 Qi FHH)ol FFE v AR Yepdrt. olfAl-HgA

TEol WA Aol EAL 935t dloA U (2018)[1]2 AEEA] AEATE ARE Faslo] F
©.AAsK2013)[12]= 2000804 20106 7|7k ot oK AT LI G} WA IS FAske 22
Bl ARete THATE o R JAT & & A BY F 1PAFE FAk Ads
7 9oIN WY BE nUA S w2 6 ok 9w ©] BAE AdTet AT 99, ool FETe &
A Yoz Z4E P} wo] AFsta, AL BT 5oA FE Echs Aoz 2AE 1YY
Eo 298 EAS A Acg BAHAL o5d TV FE B85k AQUSsE dYEE a8
Q2015)[13]= A2EHAE 240z TP AE  THEEAE, FEHY BED, 39 D HsuE
Szo THle] 29 AZXe} 2y EAL 2t ATAMAEFE, At )] S HAl= 890
ort Al7F 520 w2 18l 28 AFAGL 7 AlE A oA&-AFF2019)17]1% A4l
ol &3 B(H) Ao S Fe, 74 o ARATF ARE B8N nF AT I BE 54
zd ool E WARTLE o]2ojA 371K &8 I YA PXE 820 A 1A= 9=
o] &t dTYolmE WA TS AHeolety ©  Alde] WHI A, S, Yol 2 EHE
=Y Fe 9P AAEs} kol BagdAdn S BT, W gETet 84, FATeNE A
334 % gFLE Aol gopslaint, 7EA o HOR UHES WA 34E
Zz WAL T3 9 R E FIAL 4o} NGl F7HA B EAT X Al WA=
U 23} 1) WHo] HEG Ao RAHgL. ok ¥¥ 8902 F¥ohE, 1A BYHo] Joket
AQ017D41L 712 Tol7e] 37k Bx E4e g AAET ¥i, @5 S8 9hnrt & 1A
AT EE B(E) S9lolA seket ATAA doht 2a 4 54& Adrh W] dEaEs % RAuA A4
SAEHE 300m ~ 450m)olAe] BAL va-Basty e Aol vt ZETEE Asdite HE ¢
o} 1Y3eo] & AT} ¥ A 7o 28 43 5 A
3} 71akAlde) B2 BE ZHolA] Zfolrk ISl &
3, TYsHRo] O AAUSE Fel 97 i o 2.2 DT} SSHHIANZE HIY 240
Sohie) F8 vlgo] &3, wF5E ulgo] &9kt ot g
FAY FBZQ02D14]S THATA 7700 AEAE 32 WA SHolA THATY] AFARRE FF
ZWA ol o] BEUTH: Foll g T 1 AR 4ol BT diE A7k -2
AT WA LA Yo PG AEAFY & 2 Ti5 e Hh 9lrh2,3,5,18,19].

A, FHEX Y ZgY ES E4otth B4 Z
of M=, THATE ABAME Wi E94 IR

= FHA Y9 FTTEAAAE, BAEEEEE- A

5)9] 4A e} #Ho| U&= o7 BN FHT
Q9] S8 B4 mdslr] YA 7158
T S8 9(2020)[1519] AFolAE FAAS
ZAR A3t THAF HHAY ol FHAE 4
500mx500m ZAF W 1A 429} 1kmx 1km

RiA

=
sttet.

285

Carstens(1993)[181> Q159 AL A L9
Aol FHE5t] AFAZRE ZHE 450molAl
600m7t Aget EhAggdo =zt 4%ttt o]e} 3
F8 AHERE AY 71&2 tE2A HAAsIe=T, #
25439 ATl 450m oW, YEAIEIe] Age
750m= AAIgE B} Qlek. I 8 AFA|ZHEE
THAGA 7R o] HATE AZE AAsh] At AF
AF=E o|FHQ01D[19]12 A7= Al 74,

=0
o,



Atsl7|&ehs| =24 #2538 Al1=, 2024

pi =5
B9 Qo] AFSH 04l o4 =9l 35082 the. 4% B HhshAE wuak Axolch. o] T
2 =2 3 SRR A8 o8] AT 7} 49 T Al AT 48 a2
S BB BAdue) ey, 2U W wA ¥ ¥ Bavt ek AAReiNY Ald Hoplel 1
¥ A4g Hol |8HT, E20 R HUE, WAG A7 37} e HUSES Teleky, ReMER]
Neg 59 Beld §4 2Qlo] 2UAM olgPe] N BRAUAALE 158 olfe] FHE H4}
Mol 9%e mNE Ao RAHUL W8 7] Aa AR Agsiha sekEd,
Q02DBIE FHHE 374 HYOE EAAGL v]
A Ao 2917 ARG ol8E 24

H

7b EAIA G YFE o] oF370m
01141011 015101 7Fs3t who] HIEAA o= oF
760m oHjeflA] o]-go] 753t Aog BAHGIC 115
Qo] Wt HP£LTt 0.5% ~ 0.7%EH= A
2 ol BIEAIR Aol AFSh= A1 HL
B3k Alof] oF 258004 30+0] AH

Ak THAY] o]g THsF AWETQA a4
Agt A7Z A2 Q01921 HFAE AR
AT B2 DRlelA T AN S E% tal, =

N
=

AP el hoke BAstech TRt 9
A3 WAL Qe AR qum w2
o Atul Avt & G9lolA] 158 olfe] o] of

2 A go] thy EXjoh= Aow A=t A5e
Q202D[512 HFA =4S FAH2Z 100mx 100m
AZ} oA ARE FUAHA o]l 8AFS BASHY
o}t HYPR0] AATE TIPS o 10410014 494] ot
9] FYASS Aok, TERE 104 olWol FLAH]
2 o]go] ol AoF FAFQI

g1 AAZRE BEANANAE 4

O

=70l

A o AT BN, T2 AYEAE A
2 I ARAZRE FFAUAALE 0}
FWAGOR 248 dolst oz BAHY 3
e 3 olgol

ok"
ol

=
=

)

Mo

n

Dt

3.1 SMYX| 4

o] Ao EAUA Fig. 1914 AAIRE Hel Zo]
ARIGAE SHOE ‘158 ZAIE St TAAE S +
Akl Q= FAA 2 Astgiet. 158 A0 o
o =9 Z2U-19 o= qlsto] dAZ] A8 =
gl digk Z91Adel AA=ER] et 2= &
FoIaL FARA A Ao A 158 gl Hig 49

286

Legend
[Isioun
e
[ Icens

Fig. 1. Daejeon Metropolitan City
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Table 1. Construction of Analysis data

Category Contents Data source
Aged population aged 65
1 or older by Output area | Statistics Korea, 2022
unit

2 Point-of-sale data by Data.go.kr, 2022.
public service facility Daejeon.go.kr, 2022.

3 Establishment of walking GEOFABRIK, 2022,
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Table 2. Selection of final analysis index

Cat Detailed faciliti Carstens Lee Lee et al An Lee et al|Jeon et allYang et al lecti
atesory ctatied factiities (1993) | (o11) | (015) | 017 | (2018) | (2019) | (2021) | S&€cton
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- - @) (@] O @) @) [ J
Traffic environment (Count 29)
facilities Bus stop
(Count 2,471) © © © © © © © o
Elderly related Nursing homes, public
medical & welfare health centers - @) O O O O - [ ]
facilities (Count1,089)
Community centre B B B B
(Count 79) o © o
public facility fire station B _ _ _ _ - -
post office @] - - - - - -
i . traditional market, etc. B ~ ~
Commercial facility (Count 32) O O O [ ]
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Ecological ’ ~
environment facility parks, etc. o o O O O °
(Count 16)
Source : Created by the author
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Fig. 2. Current Status of Elderly Population in
Daejeon Metropolitan City
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Fig. 3. Spatial autocorrelation analysis
results of the elderly population
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Population LISA Analysis Results
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Table 3. Bivariate Spatial Autocorrelation Analysis by
Aging Population and Public Service Facilities

Catego Bivariate
oIy Moran’s |
Service area with train station 0.028*
Service area with bus stop 0.074*
Service area with medical and 0.110*
welfare facilities related to the "
elderly elderly 0.118
population Service Area with Community "
0.107
Center
Service area with traditional market
0.036*
Service area of the par

*PL0.05
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Fig. 5. Bivariate Spatial Autocorrelation Analysis by Aging Population and Public Service Facilities
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Table 4. Results of bivariate LISA analysis by elderly
population and public service facilities

Bivariate Moran’s I LISA
Category
cluster type Count
High-High 61*
Service area with Low-Low 556
train station Low-High 495%
High-Low 23*
High-High 438*
Service area with Low-Low 219"
bus stop Low-High 118*
High-Low 360*
High-High 385"
Service area with
medical and welfare Low-Low 291~
facilities related to Low-High 171*
the elderly
elderly High-Low 288"
population High-High 178*
Service Area with Low-Low 518"
Community Center Low-High 378*
High-Low 61*
High-High 73*
Service area with Low-Low 575"
traditional market Low-High 483*
High-Low 4*
High-High 15*
Service area of the Low-Low 575*
par Low-High 541*
High-Low 4*
*P<0.05
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Fig. 6. Bivariate LISA analysis results by public service facility
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