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Abstract

In this study, a GIS-based park safety assessment index was developed to enable objective park

vulnerability assessment through data—based GIS analysis, a safety assessment was conducted by

selecting a target site where various parks are operated and applying the park safety assessment

index. In addition, a facility management system was developed for efficient management of the park

safety assessment to update the park safety and provide a foothold for indirect PPGIS.

In the case of the assessment index of the safety rating of the park, it was possible to conclude

that the accurate quantitative performance was given to the calculation of the safety grade of the

park based on the fact that the facilities are different depending on the environment and the size of

the park. In addition, the marking the safety grade of parks, as well as the function to show the

safety facilities of parks, a common living area for citizens, the management system is expected to

have an impact on promoting the use of parks. In the future, in functions such as reporting of facility

failures and verifying civil information are implemented by applying civic group participation programs

and crowd-sourcing technologies, it is believed that all facilities as well as parks managed by the

local government can be managed more efficiently.

» Keyword: Park safety rating, Spatial information, GIS, Evaluation index, Management System

[. Introduction

A2 Al W Qs A9l ol7E 42 1T &
SRiA] ol T 7kEe] 2 thhem ks 2e 2
G ik o9k gl Wl e, A3k EY 5 BR

sk W R Thgste] oAl WA TS Slstol
ofe] 714 AR AAsha glek WA AR Ao g B
AHEE)3L Q= 714 % s CCTVolH, 200040t 2 714
QEle] weshHA B9GP AR el Feses

7)so
A Mo
2wLE AZPH|, GeoPros 5 ICT9F 374 R. 83 2-8o] Sy
31 glom, CPTED(HA AYEA LA} 22 $ALAAE T
Wl A AE AL QT 2], kAR theksh W o A2
o= Belal Hae A& o= wAE 1 glow, 71E AAS
ggste] WA ds AAACE AT Hart rh

* First Author: Su-Ji Lee, Corresponding Author: Jung-Rae Hwang
*Su-Ji Lee (sj.lee@spacen.or.kr), Spatial Information Industry Promotion Institute
*Seung-Su Lee (ss.lee@spacen.or.kr), Spatial Information Industry Promotion Institute
*Ki-Sung Song (ks.song@spacen.or.kr), Spatial Information Industry Promotion Institute
**Jung-Rae Hwang (jrhwang72@gmail.com), LT Metric Co., Ltd.
* Received: 2019. 07. 08, Revised: 2019. 07. 29, Accepted: 2019. 07. 30.
* This research was supported by a grant(18NSIP-B082188-05) from National Land Space Information Research
Program funded by Ministry of Land, Infrastructure and Transport of Korean government and Korea Agency for

Infrastructure Technology Advancement.



110  Journal of The Korea Society of Computer and Information

Al AHE T4 BASIR EATIES] 4o d 3 W BEAIAEE et 3 RS dulelEstal ARl
oA T T84S Ak, EANIY] o7bfut T 9%k PPGIS7} 7hssbe s ek vhasisich
TAFAY WS FE38] S Al7IAL AeH 3] Eu A
Wl HEEA 7 F7FekAL Sl FANA °ﬂ g A7t
NAH oz o] Foix X Fevhd x|z Wk ¢go] 9l
o} o] WEEAe 2001 2,4767004 2010 5,4207 [I. Research Details
o7 oF 2u] FTFehE o yEh) Tl Wt Ut
gk FAlolH, o= AYnit FEAow ekl ltH4]. 1. Research details
WHH oW o] 221 CPTEDE A&3le] FYAA xS & 1.1 Research Flow Diagram
7F7] 9 AxE dehs T EAEd HAF RS B oo s oA IR E e, HASF 9GS T
7¥el7] 91gk A7 @] AW Qlov, A TS B AHE #YE G8H 0% Y5 AAEE BN ES

344 4w ﬂﬂ%l& P EASUH4, 51 CPTEDS] F  7fkal=ol] F23 24o] gtk

& Mgl 54 7hed a4E FE5H] GIS A8A1717] 9] QHAT /I T NS 9l5te] F o] H4¥ CPTEDIZS
g A=[417F 9}919_»}, 7L%L FEoE TAA AR BEF #Esy, dARHES Adels AdATE FEsS
R A H8AbE Fopy] ol Aot B, AdE HEA AT 5 Tkl 28t Y AL

E3 HT mAAAY phEREET] AFAIA TRl A9 ele] AwdEare HEST AEY ATESS 71u}o 2 ot
AREIZE FAZE Ho] A dREES A vk AR v AR E S Adgakgich Agd Tl EEE Y
el EEo] thdaA L °A°ﬂ% old && ¥ stz & CPTEDE &3 1&4 Pool& W—fa}z 1) gg} zg
3 AYARA=RPPGIS)S FE3 weAE WE7I7F F 7} Bk A BE 2 2/ A
5& L ol Aol PPGISF& A ARA S AFE g oA B 23 9] 755’_-7} GETE].O]}_}\}.E_ & ﬁH g%mp_
kol A ]lek A A Bl S dofjelr] AT ke = FAeigich

AA7I0R ARQFNEe] 222 FARE A4t shdst e s Re) 4L ist] B E 44t

7] flel ARE sk f 7 Al S Ffdhe AP g AAsa, AARAE B AR A

A 71Nk, 8 AR Aofe] @ ek A AR e Ad F A5ANE ARsEt 498 ddst. 1

T 98 F A AGFHES A w2 HAT F 9] ZAve MR gelAzge] dRsse] GIS7ue] 7o

U] SulE Aol Hge 0E f glom AAFY FoiE A AEANE B 5 YES L)

frEsta A A9 AFS ks 4 rks HolA F83 a7 2= B A7 FEEES Yrhir,

FRIFe] Wetew &89 o Slr} vl = PPGISS}

fARE Adel AR ge] AAA s AReAE SR Research Trend Survey

A3 HA] A FHlo] AAR XA ek r:H‘q_L EISIR=R=asl A Pre-Study on the Pre-Study on the A Study on the Development
Application of CPTED to Development of Safety of Facility Management

Sola Qo) olefd HolEE GISE #Aslq 4l P Evcaton o Sy

QA oA AR o] 2= AR EE Ao, '

Development of Safety Assessment Indicators

Establishment of Evaluation Extraction of Indicator Derivation of Safety
Index Pool for Applying Quantification Elements for Evaluation Indicators by
CPTED to Park GIS Analysis Delphi Analysis

v

Park Safety Assessment and Validation
Quantification of the results of
the verification through
verification of the safety

ion index

Verification of Safety
Assessment Indicators by
Field Survey

v

Development of Facility Management System

Selection of areas to be
studied

Management System
Development and Data
Update

Selection of system required

Building required data menu

Fig. 2. Research flow diagram

A B AT HlolEl s]uke] GISEA S Fate] 7
el F9le) WAk Bt sbsakes GIsvuke] w9l 1.2 Select a Target Site
S BAARE el dFR Fo] £QE gl Ao ATANE Al A Febrel galS Wgor A
& oo BN AAES Hgate] ohay Bke A WIINen, Gl SRk S Ak, gl 5
Aatelth ek 29 ok Bk e Bl g Aae W S mt AdE Fol e As adse] ¥ 3



Development of Safety Assessment Indicators and Facility Management System for Crime Prevention

- A Case Study of Park -

111

<
o

o ol

o] B ZIZAAA W 73
, &, &2 o] 10719

=
Children’s Park

Fig. 3. Subject of Study

Park eue

2. Related works

2.1 Pre-Study on Evaluation Indicator

71E AelME FAAG Y WA AEAE V|V R 5l
AA~ES kst v} Q).

A71F 2(2016)[8]= S HE FAASG W RYZE o
o HHNY AAT2ES

=
=
ol
L
32
o
A

3 B¢ A = 2AE Bl 7 melA due WEdd
84 112718 B3 & #zef #-bE 84 F FAAYG Y
w2 HFHE 84 4205 mESH] WA AT~
Eo] Ago] 7bsetes 3otk

24 9(2017N[9]E =ATE FACR Fo] thAlY) F

A A F5L gS B4t oAl %Wl"u
A7} v &gk 9lo] CPTED AAg2ES %3 thAlY) &+
|99 FE48 £45ta auets vidsih
Az o) 2] AT AR AE A= CPTEDE
AR, WaAdF

7
g0 thro] SI9E 24 9 WS A9

N

7Moo 2 3}

% & gEs s
FERERAAE A5 A 2350 T4 Belo] AFE
W AAVIES AS WA A 4RRY 24
FESE ARE AL DAI=ALE AL 3

[e)

-G FAAA
7)z0] Ao om
o oly 1¥y 7Lq_

5
re
f°i%>

Fig. 4. Guides for the design of crime prevention in buildings

CPTEDE 7|Hte2 FAX 9] Haduts et AT~
EE SR, AT S8l T A9l st A
] _1—— 7]\__ T

Se|2Es vug Agolgich weh, & A
A G| AL 2E GEo| mEH] = T
S 4830 ATH B AL WANFoEN TUY FUB

=)
Bl FFE FA G2 AFAY2EE WA

2.2 Pre-Study on Management System
TUle] A AE = b/ HAAE S FAISH

ol = 2
d o
02(:,"

u

| B oox o X o M1

Rt B Jo
offt

2 @ VHE AR

A7k A4 GAARE DRAZIT 2 E A
= EEEEE I
jj]—



112 Journal of The Korea Society of Computer and Information

AR A ERIE ThsetEs Holglth Aol HdukA
Q1 dolg #Elo] 85 gl AHjA A|Z=Folt}
- MZEA 234 F53 Crime Spotting<
Data SFAlA AlgE= HAE, A%, Agelg, 1E5E24GH,
A= AR T FeolH T HHARR njste] W]
s Ao 2AT FA2Flolnh FFH o] MAAHRE
tolE| 24 ghrol ] 7Mesles #elska gtk
n| 5o A &3 A|2~E Family WatchDog 94| S ol A
AR S5E Abre] AR AFA AAE s
AH| 22 Al =El o7 ARz HHE T 9 AH[AERE A
2-dlojt},

Fool A F5¢F Crime Map> @ AZoA Aldsto] 4]
o Wz LA 58, 9A 59 A ARE Fska
om A&d 1% E7F dlolH= Aot 3 AHE HAlE
= 59 dloly ] 9 AH|2E HaEkal vt

7159 dATellAE diole e A Al~ES el i g
A HeolHE &8st *W sk A ] “?‘45]01 A= AA
ot} & AFollA = kA w T Mo

j_, _
o |
ol
o
i

0_L4 rO

of Led AHES & 3}1 T 24 ﬂﬁ A A A
AR S Fid 5 s MElA AARS Zfestaat gt

3. Research performance

3.1 Development of Evaluation Indicator
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Fig. 5. Evaluation Indicators Development Flow Diagram
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Table 2. Results of final evaluation index and weight calculation

Num CPTED Evaluation Index Average Weight
Al Access Control Is there an emergency bell in the park? 4.60 0.0433
A2 Access Control Are access control facilities installed in blind spots of abnormal pathways or surveillance? 4.47 0.0420
A3 Access Control Does CCTV have no blind spots? 4.33 0.0407
A4 Natural surveillance | Are there any blind spots due to the facilities in the park? 4.47 0.0420
Is the tree more than 2 meters tall for natural monitoring?
A5 Natural surveillance | (According to the ‘Risk Analysis and Evaluation Method Checklist’of the CPTED Research 4.40 0.0414
Information Center in Korea)
i i ?
A6 Natural surveillance Is the gap between trees and stre.ethghts in the park properly managed? 433 0.0407
(whether a tree obstructs a streetlights.)
A7 Natural surveillance | Is there no blind spot for lighting facilities? 4.47 0.0420
A8 Zonal hardening Are sports facilities linked to walkways, rest facilities, and other facilities? 413 0.0388
A9 Maintenance Is there no illegal dumping garbage in the park? 4.53 0.0426
A10 etc. Has a crime occurred in the park in the last three years? 4.73 0.0445
B1 Maintenance Is there no illegal parking vehicle? 4.27 0.0402
C1 Natural surveillance | Are there any facilities or landscaping trees that cover the playground? 4.33 0.0407
D1 Access Control Is there an emergency bell/emergency call installed at a stop that is sparsely populated? 4.40 0.0414
D2 Natural surveillance | Is there direct lighting at the stop? 4.33 0.0407
D3 Natural surveillance Are the stops visible from the walkway, adjacent buildings, and other buildings(space) 453 0.0426
across the street?
D4 Natural surveillance | Can you see the inside of the stops well? 4.60 0.0433
D5 Natural surveillance | Are there any landscaping trees or facilities that cover the stops? 4.53 0.0426
D6 Natural surveillance | Aren’t there advertisements or flyers on the bus stop? 4.20 0.0395
D7 Maintenance Is a police patrol box installed and frequently managed at a stop that is sparsely populated? 413 0.0388
. Is the lighting brightness in the parking lot above 20Ix?(According to KS lighting
E1 Natural surveillance standards(LSA3011)) 4.583 0.0426
E2 Zonal hardening Do you use bright colors on the parking lot or on the walls of the parking lot? 4.07 0.0383
F1 Access Control Is there CCTV at the park entrance? 4.67 0.0439
G1 Access Control Is the emergency bell installed/operating inside the toilet? 4.73 0.0445
G2 Access Control Are light bar installed/operating outside the toilet? 4.53 0.0426
Total 106.31 1
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Table 3. Quantitative figures by park grade

Grade Quantitative figures
A 1.00~0.8
B 0.79~0.6
C 0.59~0.4
D 0.39~0.2
E 0.19~0.0

3.3 Development of Management System
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