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Abstract This study sought to analyze the service availability of public facilities in Cheongju City that
could be used regardless of class. The purpose was to find out the scope of the use of public facilities
by using a spatial analysis method that could lead to the additional installation of public facilities if
necessary. First, QGIS, an open-source Geographic Information System, was used to find out the spatial
distribution of the public facilities. Second, a road network was extracted, and accessibility analysis was
performed using network analysis. Third, the service availability range was analyzed by extracting the
proportion of the population residing within the accessibility range of public facilities. Through this, the
location analysis of the existing public facilities was carried out from the perspective of the consumer.
The results showed that neighborhood parks were concentrated in the west of Cheongju-si, and sports
facilities for all users were concentrated in the south and north. An even distribution would be ideal.
On the other hand, welfare facilities for the elderly, sports facilities for all, and hospitals were evenly
distributed in Cheongju-si, and the distribution of kindergartens was similar to that of elementary

schools, which would provide a good adaptation environment for children.
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Table 1. Scope and Minimum Standards of Basic Living Infrastructure
Criteria Facility Detailed facilities Minimum standard
Kindergarten National and private 5~10minute.
Education
Elementary school - 10~15minute.
Learning Library Public/private/small library 10~15minute.
Day care Center National, public, private, and Sminute.
playground
Care
the welfare of the elderly in the . e .
village senior citizen's 5~10minute.
Promotion of service delivery
) ) . o Doctor's office in consideration of local
on Medical Basic medical facilities health care needs
Foot Healthy Living Support Center 10minute.
Sports Sports Facilities for Living Swimming pool, simple 10minute.
playground, sports stamp, etc
Rest Neighborhood Park Urban park 10~15minute.
) . L delivery boxes, waste _
Convenient for Residential amenities collection facilities, etc Sminute.
living
Retail store - 10minute.
Street, outdoor, and private o . .
Traffic Village parking lot parking lots operated by cities At least 794) Of. parking lots in
X residential areas
and counties
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Fig. 1. GIS Network Module [6]
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Table 3. Changes in population by distance
Neighborhood Park Street
Number of Rate of
Distance(m) people Ratio(%) increase or
(person) decrease (%)

500 128951 2.03 0

1000 284955 4.49 2.46

1500 412590 6.51 2.01

2000 499112 7.87 1.36

2500 584852 9.22 1.35

3000 660892 10.42 1.20

3500 713417 11.25 0.83

4000 749421 11.82 0.57

4500 763278 12.04 0.22

5000 769692 12.14 0.10

5500 773717 12.20 0.06

Total 6340877 100.00

Table 4. Changes in population by distance of
welfare facilities for the elderly

Number of RS o
Distance(m) people (person) Ratio(%) increase or
decrease (%)
500 328789 4.28 0
1000 548678 7.15 2.86
1500 668439 8.71 1.56
2000 727998 9.48 0.78
2500 747683 9.74 0.26
3000 756015 9.85 0.11
3500 767197 10.00 0.15
4000 771946 10.06 0.06
4500 779295 10.15 0.10
5000 785772 10.24 0.08
5500 793850 10.34 0.11
Total 7675662 100.00
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Table 5. Changes in population by distance of sports

Table 8. Changes in population by Police Box

facilities Distance
Number of Rate of Number of Rate of
Distance(m) Ratio(%) increase or Distance(m) people Ratio(%) increase or
seplls (o) decrease (%) (person) decrease (%)
500 156053 2.64 0 600 68158 1.25 0
1000 321483 5.43 2.79 1200 190693 3.50 2.25
1500 474585 8.02 2.59 1800 318676 5.84 2.35
2000 554632 9.37 1.35 2400 417512 7.66 1.81
2500 578380 9.77 0.40 3000 470211 8.62 0.97
3000 599837 10.13 0.36 3600 530779 9.73 1.11
3500 620936 10.49 0.36 4200 590584 10.83 1.10
4000 035312 10.73 0.24 4800 654533 12.00 1.17
4500 647583 10.94 0.21 5400 696893 12.78 0.78
5000 659331 11.14 0.20 6000 736997 13.51 0.74
5500 0672317 11.36 0.22 6600 778822 14.28 0.77
Total 5920449 100.00 Total 5453858 100.00
Table 6. Changes in population by hospital Table 9. Changes in population by distance of
distance elementary school
Number of Rate of Number of Rate of
Distance(m) Ratio(%) increase or Distance(m) people Ratio(%) increase or
people (person) decreaise (%) (person) decrea_se (%)
700 702312 8.19 0 500 141055 2.38 0
1400 751188 8.76 0.57 1000 243765 4.12 1.73
2100 770124 8.98 0.22 1500 354796 5.99 1.88
2800 779084 9.08 0.10 2000 450039 7.60 1.61
3500 784758 9.15 0.09 2500 525464 8.88 1.27
4200 789677 9.20 0.06 3000 591781 10.00 1.12
4900 792864 9.24 0.04 3500 648548 10.96 0.96
5600 796082 9.28 0.04 4000 687937 11.62 0.67
6300 801864 9.35 0.07 4500 723770 12.23 0.61
7000 804160 9.37 0.03 5000 760555 12.85 0.62
7700 807650 9.41 0.04 5500 792320 13.38 0.54
Total 8579763 100.00 Total 5920030 100.00

Table 7. Changes in population by fire stations

Table 10. Changes in population by Kindergarten

distance Street
Number of Rate of Number of Rate of
Distance(m) people Ratio(%) increase or Distance(m) people Ratio(%) increase or
(person) decrease (%) (person) decrease (%)
1200 136345 1.87 0 500 246523 3.26 0
2400 462564 6.35 4.48 1000 485934 6.43 3.17
3600 662489 9.10 2.75 1500 628859 8.32 1.89
4800 691446 9.49 0.40 2000 709682 9.39 1.07
6000 699779 9.61 0.11 2500 757767 10.03 0.64
7200 708045 9.72 0.11 3000 772147 10.22 0.19
8400 740735 10.17 0.45 3500 779194 10.31 0.09
9600 783157 10.75 0.58 4000 786589 10.41 0.10
10800 796861 10.94 0.19 4500 791935 10.48 0.07
12000 799392 10.98 0.03 5000 796742 10.54 0.06
13200 802397 11.02 0.04 5500 802409 10.62 0.07
Total 7283210 100.00 Total 7557781 100.00
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Percentage of resident population by neighborhood park street
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Fig. 11. Percentage of resident population by
neighborhood park distance

Percentage of resident population by distance of living sports facilities
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Fig. 13. Percentage of resident population by
distance of living sports facilities

Percentage of resident population by fire station distance
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Fig. 15. Percentage of resident population by fire
station distance

Percentage of resident population by distance of elementary school
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Fig. 17. Percentage of resident population by
distance of elementary school

Percentage of residential population by distance of welfare facilities for the elderly

Fig. 12. Percentage of residential population by
distance of welfare facilities for the elderly

Percentage of resident population by hospital distance
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Fig. 14. Percentage of resident population by
hospital distance

Percentage of resident population by police box distance
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Fig. 16. Percentage of resident population by
police box distance

Percentage of resident population by kindergarten distance
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Fig. 18. Percentage of resident population by

kindergarten distance

458



T A2 BAE B AHI2 0§ Ths H9l A AT - HFAE tides
BEASAES] A5 BFAle] B, BEo= wyso] 3 BXo| "y Jor yeHth Eoh 255wt
AAE Ae 2RI Table 69 7‘—5‘_4—5 HA 2500m W AP QHRE Aol £27F HolddaL, A2 &
of AFshe AWEY 9 A 2 Afolgte] WEEol A A EJF FARBH Ul ol B i, P, 2
T HOR IRk A& £ 5 3tk ole Ao 55l A S0 SEAIER BFA0l E1F ER2FHNO T35
HiR[7} i) AL, ABIAE o8 & = At E A9 0]87ksAol Qolo}t}% e & 5 AU 8t
olette Ae #IT o olok SR ABAGAIEE ©of AW BEASAEY] AF B0 FEANEAY 5
€L = e A 159 BOR U olf= FF AR o AEAeR QIE SR o] AAE As & 5 3L
Ao =R S Aol Beldh] miEolt: 3L, AL mEA0] A AFA[ oM 9] HTG2

9] B TR FFANA S B2} Hoi9)
© 2g s, e TeAEED g2 47 22
=o]3lch. Table 77+ Zo] 2800m7HAlE 1t B3t 2
ojge] MEEol & HO= S 1 o]F] A
FEE gl ¥lud A7 fastil gl ol ks
g Qo] 7k o 709 oz 24| HdEH ol
BEE 55 HoidARE 1T = AH]] =4
AFo] =Holgl7l mzelt

Ao mEA] Aeole FFACNA H1¢8}7ﬂ
EE7F Holgle A& AU w2t AE AT
o E3F HISH U2 A & S Sloh &A1 75‘-%
ol 4800m, I&4E 3000molA A5+ & Zpolgk
o Wiggol & Fo= 71 ol& S8 1 o]%9]
AgoA= ol &3] ok A& & < o o=
A=A QoA M, A7 EATS W FA7IHA A
ol thd o A 5 9lof At AR &
»as} qlek.
Zo et FALE FFANAM d5stA waEE A
RIS, whpA ARE st BlsebA At
7F Ukt A B2 2500m7HA] 9] Q1 B3 Aol

o

=2 o
A=

fus

mIo

gl W Eo] 2 Zog Z7k59a, L ol5:o] Ao
A wlad HA) sk gl

5. 48
E d7E 201490] AL E3t6lo] mAAES
AP Qe HFAIE Iz S3AEY Hde
&Sl AZE IS Hefshy] ffs Al
B4 5 AT I T rEEE A
€ Agst=t 783 712A=7t He b F20] it
BAANRE FFAl00 455HA B2 Holdle &
JAEL ERIEAAIA, B, &A, 24 g e
o ZREE2 AFAY MEB, BEASAEL EF

459

golahr] g oz BAwglon] wel shy Sof
ol AYSH =HH thAAZto] o 27| &
o olg AT & Ut Wk BASof T,
chgo® A4 3o 9l 100m A4goR 7
gol © FRAF9] HlolEE Adste] SJAERRH
9 74;4&1 Ol HZIE Ed] o] 753t A|WEe] &5
LQIBAA, B
2500m °]%-2] A fA= *1‘31
7} Ak BolE, P B9
A AILE 188 4 Sl AT
g Stk ESF HFA W R
2 wyEA 2uE 3FAH EF olg7hsT A
Bkl 240] HA %ﬂ OlL AF7F LAsileH X]
Hog £A9| AL E Ameprt 2EE o] 9L
A} AFaHA 4A7} Holgl] o],
olg B3 TEALEY Aglo] 2 AF AN
MBIA 7hs F9SS AR HlsssHARE =4AH
A&l AgARIeR s Az} pgHoz

BA5ol glo] FBAEE] AUAE 08T 5 U <

=z

-

TaTY

1=
1__

b w499 7t Heks A & 4 gk
ol HAENE vFoE T FIAU 4NS
AL B Al olgo] o Ade Eastel A7
o YA Agstolol T Holk
B QT 3RAMY I Bt BT

Sfo AHIZs 01§ 7k sk B9IE sl Aol 4o
7 ik Eat 71E0] F3AM PABAL TFAY 9
Aol ALY, B AT a9 JAolA A7

= X]’Bﬂ%ﬂ\:]—!:_ Fé—]o] Q]Qﬂ— Oh:]- _‘j_i'—]]%— 0]316‘]— _‘?_./\—1 Z
PolE BT B ATE FIAUE BRE AUE

% 9vz QY5 B4 Aol o8t AN
o] Aol AAHES Fof LS ke A ek



AR &85 =5 A A2438 A5%, 2023

References

[1] ]J.S.Song, “Evaluation of urban public service facilities
by using accessibility index model : focused on parks
and squares donated in Seoul”, Ph.D dissertation,
Suwon University of Archtectuarl Engineering, 2011.

[2] M.Y.Hong, ]J.W.Lee, H.].Kim, “Imbalance Analysis of
Public Facilities Supply in 5 Urban Communities of
Seoul:- Focusing on Transit Centers’, Journal of The
Urban Design Insitute of Korea, Vol.16 No.5, pp.

161-176, 2015.
(31

S.Hee.Kim, Y.J.Kim, “Demand Characteristics and
Analysis of Changes in Spatial Accessibility of Public
Sports Facilities”, The Journal of the Korea Contents
Association, Vol.17 No.7, pp. 288-299, 2017.

DOI: https://doi.org/10.5392/]KCA.2017.17.07.283

[4] J.Y.Moon, “An Analysis on the Imbalance and
Factors Influencing in Urban Living Zone Park
Supply”, Journal of The Urban Design Insitute of
Korea, Vol.23 No.4, pp. 145-160, 2022.

[5] J.Y.Sohn, S.K.Oh, “Measuring Accessibility of Day
Care Centers for the Elderly in Seoul Using GIS Spatial
Analysis Techniques”, Journal of The Korean
Association of Regional Geographers, Vol.13 No.5,
pp. 576-594, 2007.

S.H.Jeong, “Assessment of the Distrbution of Urban
Neighborhood Parks using GIS’, Master’s thesis,
Hanyang University, Korea, 2004.

(0]

& Z(Hyo-Jun Choi) [F312]

z|

< 20224 89 : HEUEE TAIT
st (FskAh
© 20224 2¥ ~ @A FEHqstL

SNERREARSE JENE L)

FAER
TEA/AGANE

460

0] & A(Jong-Youn Lee)

in)
)

+ 20184 8¢ : Eujslw A
st AMZE (FEHAD
20209 3¥€ ~ @4 FF
Authstd mAE St (At =)

Skal

TAEoR
ZA/AGANE, =S

Z 9 A(Min-Kyoung Cho) EER
Lo LR
S EAFSIT (@A)

2020¢ 39 ~ EX) : FEHEw
ulfotel wAESIE (A 45)

+ 20209 29 @ SEUEE

.

EAED
TA/A G

(Z=2l2]

X 4 A(Gyeong-yeon Jeong)

£ 20224 8%
313} (B3P
+ 20229 2¢¥ ~ @A SEHSR
Qulfatel wARgSIE (At Ao

L BRI A

(HAED
ZA/AGNE



FBAMY B2 BHS 5O

o)

i

A2 o) 7hs W]

=]

R

4 A7 - JFAE o

gt X &(Jea—Hoon Hwang) [Halg]

+1987¢ 129 : Pratt Institute
(AF3t HAE M.Arch)

+1993d9 6¢¥ ~ 1993d 12¢ :
ul= datduol Norman Day
Associates Q7Y

+1994¢d 79 : University of
Pennsylvania (ZA] 2 X FAE
s} "kAp)

+ 1994 78 ~ 19954 2¥ : ASAIZNEATY TA
AAAE A+

+20049 29 ~ 20059 2¥ : "= North Carolina
State University Visiting Researcher

©19954 3¥ ~ @A SEHSL =AISSH B

TAEoR
EA/AGNE, =AEA

461



