PISSN : 2508-3384  €ISSN : 2508-3392 Journal of Cadastre & Land InformatiX Vol.49 No.2 (2019)
https://doi.org/10.22640/xsiri.2019.49.2.109 StEmE™ESA XMt S EHE ) H493 H2% 20194 128 p. 109-122

SSOO|E|S &8¢t =5Md A2 Z[HUX 1™

Optimal Location Modeling for Elementary Student’s Care facility using Public Data
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Abstract

The expansion of double-income households is increasing the social interest in child care. In
particular, children's entrance into elementary school is considered to be the main cause of
women's career break as well as childbirth. This study proposes an optimal location selection
method for caring facilities for elementary school students. As a candidate for care facilities, we
selected existing child care facilities. We proposed a dual structure evaluation method that
considers locational characteristics as well as mathematical optimization when selecting the
optimal location. The experiment was conducted in Songpa-gu, Seoul. A total of 36 optimal
locations were selected from a total of 258 candidate facilities. First, the evaluation criteria were
established using public data, and the primary candidate facilities were selected by ranking the
location scores. At this time mesh resampling method was used to integrate various public data
into one. Next, the final care facilities were selected using the p-median method. The results
chosen are not only the optimal location considering total distance but also satisfy various
location criteria considering the characteristics of the care facility. We expect that the proposed
method will contribute to public data convergence or utilization and it will be helpful for policy
decision when selecting the optimal location for public facilities.

Keywords: Optimal Location Modeling, Public Facility, Public Data, Mesh Resampling, P-Median
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Table 1. Data list

Name Location Source
Num of
Elementary School Mesh NGII
Student
Day care Center Address | Public Data Portal
Kindergarten Address | Public Data Portal
Elementary School | Address | Public Data Portal
Community
Child Center Address Each Homepage
Youth Academy Address Each Homepage
Publi
ublic Sport Address | Public Data Portal
Center
Public Library Address | Public Data Portal
Child-pedestrian
Traffic Accident Xy TASS
School Zone
Traffic Accident Xy TASS
Subway Exit Xy Address Map
Bus Stop Xy Seoul Open Data
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Table 2. Scoring process for each mesh
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Positive factor negative factor
Mesh Weighte Child School Weighte Final
No. csepnot:r Library jg; Su;( \?iay d Sum pedestrian zone d Sum Score
Accident Accident
0 2 1 1 1 5 2 1 -3 2
1 0 0 0 0 0 2 2 -4 -4
2 1 1 1 1 4 0 0 4
3 0 0 0 0 0 0 0 0
3578 1 1 0 0 2 1 1 -2 0
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Figure 3. Primary candidate facility selection
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Figure 4. Final candidate facility selection

Hich FE EEAEE AFGIYL S8AIE9 B
BE 1Esi] Ft FEs i & I g 848
ZA5R= p-median RIS AFESIGC]
FAE Qloto] 25 S8AIE 75 () E AFEslof
sh=t, 2 oAl ASAloA WSt 20ks &
o

FAA 7= 7184

ol
;

(Ohoj whet, 2022E7KK] & 900

I

Mol EEAIES ARSI 7RSI O1F RHA|
T 2571= WEH SR OR o 71 367l SEAIE

O] YQaIth 25 S|AlE A9 Al IR} SHAE 41
7N & YPRIES7E 3 o141 37 Al B AE
H= 0= skl LHA] 387] 5 337H9] AMHO] 41
Hees Hds AEsIArt

&g 50 ArcGIS 10.39] Net-
work Analysis % Location-allocation &A1& AZ5}
RACE ol =AY SFAEE 2IE JHlz H
ShollA] EO{5=010F 5HH, QAT 9] HIOE GO0 Y
E = AEFE Qupt Uoks 2599 -5 VSR
2 AAF510] AlLreIITE TEsh AV - Al EHE 10
&2 OJUZ F 7hstt 1kmE HHEOE 510] HEs
EABIAC

A A} Figure 43} Z0] FE =8A14 367071

p-median L&



K9 ol 4Rl £aroh gxlE &
AV 7o) EHI8S Haseke dol, 1 B4

MY oo oo

S5} £551 SRolzhs 4:Q0] et AR/ 7]
T UEE e ¥ 4

=
QE LHeIon, 35 FHAEEE 7IE olols
FAIEE oIt ALY FAYA] AE Al
<A 2 oI e SEAst Bde S80I
=, Ald9] Sdoll = YRS 1ssiF7] 9
ol SSHIOEE E&at0] 7I1E FHAIEES] YA
TE FHECR FlslFe 01572 BHES Al

oFsiACt.

AFRGQ] A EA] STHLE O 510 & 258
7N0] FHA| 5 36709 SEALO] AEETE 51
L} ojuf 1RE O ZHHOIEE SE6t0] ZmAld
o A7 10l Helohe FHAIEES Ak delF
RACE 100Mx100M AALS 71 Z7HHe|= AE610]
CIerst ZJHOIHE AR dEd s Sall YXof t

oF FoE Fojsioltt. ErVieEe usedgrte

o
o
]
0
Qﬂ
o R
kn)
o
8
o

T
e

TE SSAKLO] thet 25 R ATH Al 71E
9] FA|} LT ORL]Z} HloJE ] Z|Eksio] =

AVEY] XA B dlddsh= 1520 HI7HHRY
= ARgsiitie 2t ST 25 N Q=
olgato] g5 QAArEd Aim

S =E6U0] g% SSHojE ] E&do tigt 7t
|

tie 84 730 9w e o
1) Kol BT
7N HE A S0
% QTS HolE
J=ElolE)R Sirisiol
=

M0
&
;19
=
fl
s
iz
2
Ra)
N
Mo
2o
o)

=)
ol
ol
4z
M
k)
30
n)
od
ol
L

>

i

0

19

My

o

>

o

2

4

ErP
pa)

oo
[T

1©
E
)
it
w
Z,
w
°
An}
ol
=
ox
02l

7178 tkeha mavt

s

aAe =2

B =R 2018 TR ASEERD
AIQI0] RIS WOl 48 ATHES Erfs A
SIS

Tt
References

WEE 2019.01.08. REANR. Al5l7] 2EEE0Al

=9 nlg] A sE39 dia

Journal of Cadastre & Land InformatiX Vol49 No.2 (2019) 119



olx|g -

oy
o8
40

Xl

N
Ho
0Q
ox
ut

Ministry of Education. 2019.01.08 Press release.
Primary care class for the new semester.

TEARTERE. 2014, FETAL ZSHE 33 N (L

National Geographic Information Institute. 2014.
National Land Survey Platform Standard
Development.

H, o|gY], 771, Ol¥3]. 2016. AFsAIAIS719]
Bd gake fIet vk gy At sh=5e
S1SIX]. 34(3): 263-271.

Kwon P, Lee YM, Yu KY, Lee WH. 2016. A Study of
Optimal Location and Allocation to Improve
Accessibility of Automated External Defi-
brillator. Journal of the Korean Society of
Surveying, Geodesy, Photogrammetry and Carto-
graphy. 34(3): 263-271.

A4, OIRIY. 2015, ZA} 7|8t EAER
@Iot tjoje] Het . ShaaibEH
23(5): 31-40.

Kim MS, Lee JY. 2015. A Data Transformation
Method for Visualizing the Statistical Infor-
mation based on the Grid. Journal of Korea
Spatial Information Society. 23(5): 31-40.

e, FE<. 2001. TAIZBAIE FHRAE S Q16
GIS grgHotol st L Sh=Re A eS|
4(4): 8-20.

Kim JI, Chung HW. 2001. GIS Applications for
Optimum Site Selection of Public Facility.

=
ol

fljo

|0

ol

1S

T

Al

Journal of the Korean Association of Geographic
Information Studlies. 4(4): 8-20.

A, AAIRL 2006. HLHOIEM GIS 37HEA7]
He S8 AE7|He] YRE. thetE=sts
=4 D. 26(3D): 385-391.

Kim HB, Kim SG. 2006. A Site Selection of Public
Facility Based on An Accessibility Theory &

GIS Spatial Analysis Technologies. Journal of

i

2

120 XDt 2EXE, H49H H23. 2019

the Korean Society of Civil Engineers D, 26(3D):
385-391.

drRg} o] 77l, 715 2013, FE|4E] P-Median &
PGS o188 ARIAFAIE HRARILE. T
SIEESISI =27, 33(5): 1989-1998.

Park BR, Lee KJ, Choi KC. 2013. Optimum Location
Choice for Bike Parking Lots Using Heuristic
P-Median Algorithm. Journal of the Korean
Society of Civil Engineers. 33(5): 1989-1998.

Hgd, 2, A=, v, ¢ 2009. nset
AE7} 715 AR N o Skl s
CR2009-36-5.

Park HJ, Yang HO, Kim HD, Park YJ. 2009.
Development of Educational Environment Eva-
luation Criteria and Indicators. Korean Educa-
tional Development Institute. CR2009-36-5.

ok, 018} 2017 S FHEE S IS ARIRR
4 FA YA 2P, tietKIElstslA]. 52(6):
827-843.

Song HJ, Lee GH. 2017. Optimal Location Modeling
of Early Voting Polls Considering Spatial
Accessibility: Cases of Seocho and Gangnam-
gu in Seoul. Journal of the Koren Geographical
Society. 52(6):827-843.

MeSEA] OJd7IEEAA. 2019.02 HEALS. 20
2 ololEa AA 5 712A=(©9D.

Seoul Women’s Family Policy Office. 2019.02 Press
release. Basic plan for constructing child care
system.

O3 2010. SSHEol IE SFHAIEQ] A H
sh 24 24 QR By 37 g8d |
JBE & tIetKIE]ek2lA]. 45(4): 521-539.

Lee GH. 2010. Analysis of Locational Change of the
Community Service Centers and Optimal

Location Modeling after Dong Merger and



Abolition:
Approach. Journal of the Koren Geographical
Society. 45(4): 521-539.

Ol gk, ZIFQ], FAkS. 2017, FOIEHIEO] FF YR
Ags FIet SHE /e S=ITSste=wAl
16(4): 13-24.

Lee HS, Chen MW, Choo SH. 2017. Developing an
Optimal Location Selection Methodology of

Spatial Efficiency and Equity

Unmanned Parcel Service Box. Journal of the
Korea Institute of Intelligent Transport Systems.
16(4): 13-24.

O]3]¢. 2000. FBAVEE LRVAE0N A0IA T
7Pl 8o Hek (Tt 2A)Y] =
AR 2 5104, tHStAIE]SF2lX]. 35(3): 437-454.

Lee HY. 2000. The Site Selection for Public
Facilities in Using the Multi-Criteria Evalua-
tion Method in Geographic Information System:
A Case Study of the Waste Incinerator. Journal
of the Koren Geographical Society. 35(3): 437~

Y24d, 1%, s, Al 2014, mEEH o
Halol thSo Z1t-3A4 SYRE NE R A8
HIOF I AEXT. EM2014-1

Yim ES, Lee YJ, Hwang MH, Cha MS. 2014.
Development and Application of a Model for
Integrating Geospatial and Statistical Informa-
tion. Korea Research Institute for Human
Settlement. KRIHS 2014-1.

A, @gel "I, 2013, AET SZAFEAL]
A eete fleh F7HAH ol Y Wet A
oF tieh i gets] FASkat] ==, 1457-
1464.

Jang MS, OH HR, Park JE. 2013. Proposal of
establishment of additional station to improve

connectivity of public bicycles in Seocho.

Proceedings of the Korean Institute of Industrial
Engineers, 1457-1464.

HRER 8. 2019.04.15. HEARR. =81 71t o
ClofALE 108 Qboll Thib= E4%0= felsyl.

Joint Government Departments. 2019.04.15 Press
release. Classy neighborhood where everyone
can meet anywhere in 10 minutes.

211, 2004. Ex] HEIAOJAQ] p-nlt|ot ZAo]
oot 2401 AIE|E 7ol et A ok
BYSISIA]. 29(1): 57-50.

Cho G. 2004. A Study on Developing and Efficient

Algorithm for the p-median Problem on a

o]

Tree Network. Journal of the Korean Operations
Research and Management Science Society.
29(1): 57-50.

F|=4, vbget 2018, 37 AAI-HiE HEr]de] &
HEL ol E3AHA A8 ¢ SFRI9RE]
SISIK]. 24(2): 267-278.

Choi DJ, Park JH. 2018. Analysis of Dispatch
Strongpoint for the Fire Accidents Based on
Spatial Location-Allocation Model in the
Chungnam Province, South Korea. Journal of
The Korean Association of Regional Geographers.
24(2): 267-278.

EAIE. 201812 RIEARR. 2018 Y-7VE O A3

Statistics Korea. 2018.12 Press release. Work-
Family compatibility index.

Baray JR, Cliquet GR. 2013. Opitimizing locations
through a maximum covering/p-median
hierarchical model: Maternity hospitals in
France. Journal of Business Research. 66(1):
127-132.

Daskin MS. 1995. Network and Discrete Location:
Models, Algorithms, and Applications. John&
Wiley Sons.

Journal of Cadastre & Land InformatiX Vol49 No.2 (2019) 121



Olx| - AXIY - /7|

Ho
0Q
ox
ut

Park C, Sohn SY. 2017. An optimization approach 20194 10 029 9T~ (Received)
(o]

for the placement of bicycle-sharing stations 201914 109 232 TXMAIAHIst Reviewed)
to reduce short car trips: An application to the 20194 119 13 2XHAIAK2st Reviewed)
city of Seoul. Transportation Research Part A 20194 129 07 A X)EHE(Accepted)

105: 154-166.

Ye L, Ye CM, Chuang YF. 2011. Location set
covering for waste resource recycling centers
in Taiwan. Resource, Conservation and Recycling.
55(11): 979-985.

e

o

717o| £7t2 otoll Chet ARIX 20| ZX| T Utk So xHo| £S5t Yste A
|2 StmAlzt 20| SEo| Buo| M SAt CiE0f of8o| YHEHo| 8 oloz
% __I.I.L O|E—|o|- I-IKHI-I 7|7(0-|| ‘=|o|-"'|.01 X%‘c‘sl-)g [ng %EAVHO' 7<|X-I 0|X|A-|X-I I:II-O|-°
. SEALS SHE 7| O0|SEANS (IAOE SO0, HHAR| M Al +2/5 3]
izt 9115 542 neicts olF x| Bokdue Agsioic Hue Al SutT
sl & 2587he] SRAIM 3 36he] ANYURIE MEstoict vK 23 ole
S2AIH0| SH0| I WIPIES AR 3 YRS 017 0fof] SHTHohs 1af A
{9001, o1} Clertt BBHOJEIS siLtz SEP| isfol ARaluES g A8
EEE MEE A|MES O 2 27t M3} ZEHOl p-median YHHS E8310] 2|5 S2A|
U} 0|27 MFE ZFite 5 22 D2t QXK AXe| U OfLjzt SHAINO| 5

3ol Cheret QA JIZ8 BE6l I 2 S0l Held $HE So SSH0IE §
2 5 U, BIAE AMYUR HF A FH AN £88 F o= Jlrhuict

rot |0 yo
HE OF 11 g
=] ?9 o

_,_
O—r—

id 1o
jor E X oo o 0
0 Z'_ o ME |0
I_I_l _'_ O|‘_9I-ﬂ_|
Ml
I
o
s
9

o ox mx $Q mx mjn mn 4% 2 o %

ya Mo o LI Njo o =

Ml

FR0: YUK 2EEY, SSAIE, SSHOIE, AXt2[HEE, p-median

122 TX|HI FEME, K49 K23, 2019





