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Visualization of women's safety facility index
based on public data analysis: Focusing on Seoul
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Abstract In this paper, an index of women's safety facilities was created and visualized using public
data related to Seoul. CPTED, the women's safety facilities index was created by collecting and
analyzing eight data related to the local women's safety index and five major crime victims of women.
As a result of the correlation analysis between the factors of the female safety facility index and the
number of female crime victims, three data were selected as the main factors, “CCTV,” “street lamps,”
and “female security guardians’, which were found to be meaningful at the 95% level of reliability. The
distinction women's safety facility index was calculated by weighting the correlation coefficient
between the main factors for calculating the women's safety facility index, and visualized using Python's

Follium library.
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Table 1. CPTED and women's safety index analysis data

Area

e Data name
classification
City market statistics in Seoul
CPTED Statistics of road facilities in Seoul

Statistics on housing status by year of construction in|

Seoul

CCTV

installation status by year in Seoul

Local Women's

Statistics of National Basic Livelihood Security

Recipients in Seoul

Safety Index

Life Safety Statistics in Seoul

Women'

s Relief Scout Usage Status in Seoul

Women's Safety Guard House Information in Seoul

The five major | Age and

crimes victims by government office in Seoul

gender status of the five major crime

Table 2. Source of a

nalysis data

Data name

Source of data

City market statistics in
Seoul

http://data.seoul.go.kr/dataList/datasetVie
w.do?infld=569&srvType=S&serviceKind=2

Statistics of road facilities
in Seoul

https://data.seoul.go.kr/dataList/datasetVi
ew.do?infld=261&srvType=S&serviceKind=
2

Statistics on housing status
by year of construction in
Seoul

https://data.seoul.go.kr/dataList/datasetVi
ew.do?infld=231&srvType=S&serviceKind=
2

CCTYV installation status by
year in Seoul

https://data.seoul.go.kr/dataList/datasetVi
ew.do?infld=0A—2734&srvType=S&service
Kind=1&currentPageNo=1

Statistics of National Basic
Livelihood Security
Recipients in Seoul

http://data.seoul.go.kr/dataList/datasetVie
w.do?infld=1&srvType=S&serviceKind=2

https://data.seoul.go.kr/dataList/dataset Vi
ew.do?infld=10406&srvType=S&serviceKin
d=2
https://data.seoul.go.kr/dataList/dataset Vi
ew.do?infld=0A—14665&srvType=S&servic
eKind=1&currentPageNo=1

Life Safety Statistics in
Seoul

Women's Relief Scout
Usage Status in Seoul

https://data.seoul.go.kr/dataList/datasetVi
ew.do?infld=0A—15178&srvType=S&servic
eKind=1&currentPageNo=1

Women's Safety Guard
House Information in Seoul

Age and gender status of

the five major crime | http://www.police.go.kr/portal/main/conte
victims by government nts.do?menuNo=200529

office in Seoul

B R A B B B el e B R

3.1 dlojg &4
okx AIAE CPTED, A 9ol Qrax5=9} ¥ 8
7HA dlolejs} 71 o4 5o WF dJaliAt dlofelE 425
Tt 22 IS AA dlelHE A8kl Hrk
I, =5 vlolEl & 44 7R o83 vloly &
[OJR=%

A, A9 A AT SIS Bt shl

AR, 91e] Azt B dolel o4 whle SPSSE
B8 o1y W A dlolelst LX) 874 dlele]
2ol felm e wHw

YA, Frolnlg HolElE 7 AEE BAL g,
RS A0S DS )FOR SFEAE Helslel

ol

3.2 Foliums ©]-§-3F A& AJZb3}

Folium< ‘Open Street Map' 2} 22 A= do|E o]
Leaflet.js'& o]-&3to] YAARE A Zs}e7] 913 2o
7], 7|EHOR  ‘GeoJSON' H2 T
‘topoJSON” @4 0 & H|oE & A A5, SMlolE F3
A FE R 91X AEE Aol 8T = UTHaLL

JSON= JavaScript Object Notation®] <FAF=
JavaScript f-Hell J &S ol Ay Lightweight $F
tlolel % Wh2loltH{9]. JSON2 HloJElE weksh= 3t
O ZA T Gy A dite] g AR AL
U, 53§ Bk ok G Abeld] dHolekE i
Shat=d wol AREETH10].

Python< 7]|&4 o2 JSON ¥ #olX. 212 (json)
= AT 11]. "import json" & AFHE-3Fe] JSON 2k

H~
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oln & lE A& 4 913l Python B}l 9] ObjectE
JSON At & WA o= glor JSON AHES tHA]
Python EfJoZ Wzd 4 gioh[12].

‘json’, ‘“folium’S ¥ ¥ E (import) 3kl JSON 3+ 9
HAEE ‘geo_path'ol] A73s T jsonloadITE °]&
3l geo_str 1AE A4 ATH13]. JSON 32 57|
tlolE & 7|9k & sto] 2Pdgh JSON &4 459 d|
o|H & AME3FITH14].

> import json

[o%

(
A

> import folium

> geo_path = 'data/skorea_municipalities_geo_si
mple.json'

> geo_str = json.load(open(geo_path, encoding="u
tf—38")

3.3 AeAl 5 HE o Jalf dsk A 2st
MRS od QEAAIER G A el oA 7 STh
H 94 F3) S B Both ARIxES &
ko]l A&A] BAE 5o R E daEA AE velHE
L8l AFREdTE AFHE glolEollA IAE F J)
a2} dloleRt A4 mielw £71 § #AE dlolHE
H ol 2 F3)] seoul_crime_num H|oJE X
o A43 28 Table 33 k.
folium.Map.Map() Wl&Eo F4 AR#S A5
WHAH S 9% HAE® XA}l zoom_start S-S 11
2, tiles A48 'Stamen Toner' & X A& WS WA
aF3lTh 15].
> map = folium.Map(location=1[37.566345,
126.977893], zoom_start=11, tiles='Stamen Toner")
geo_data &4 JSONFHL-S 23 geo_strg A
gL, data Al EE 50 HE NFE IHES
=L seoul_crime_num Hlo|EZ Y Y-S = A3}
fill_color 442 'YIGnBu'o & X|A3sa W
choropleth&<+& A7gdsc}H16].
> map.choropleth(geo_data=geo_str, data=seo
ul_crime_num,
columns=['gu','count'],fill_color='Y1GnBu' key_o
n= 'feature.id")

> map
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Table 3. Current status of victims of female crime in

Seoul
Gu name Victim of female crime
Gangnam—gu 3019
Gangdong—gu 1499
Gangbuk—gu 1328
Gangseo—gu 2052
Gwanak—gu 2036
Gwangjin—gu 1625
Guro—gu 1704
Geumcheon—gu 1211
Nowon—gu 1582
Dobong—gu 719
Dongdaemun—gu 1412
Dongjak—gu 1299
Mapo—gu 2018
Seodaemun—gu 1145
Seocho—gu 1767
Seongdong—gu 871
Seongbuk—gu 1192
Songpa—gu 2027
Yangcheon—gu 1371
Yeongdeungpo—gu 2114
Yongsan—gu 1317
Eunpyeong—gu 1504
Jongno—gu 1278
Jung—gu 1514
Jungnang—gu 1628

Fig. 1. current status of female victims in the 5 major
crimes in Seoul
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Street . Urbanization | Severty of Reconstruction | Basic Livelihood | woemen's Refit Scout | Women's Safe | Victim of
lamp ccTv area ratio garbage disposal | (hefore 1999) Security Recipient |usage stans Keeper House | female crime
Street lamp Pearson Care 1 323 -.067 -.094 347 -139 -.016 752 664
Significance probability 115 749 653 .090 508 .938 .000 .000
N 25 25 25 25 26 25 25 25 25
ccrv Pearson Care 323 1 11 065 120 -0a7 -02a 538 429
Significance probability 115 597 758 568 645 8a1 006 032
N 25 25 25 25 25 25 25 25 25
Urbanizalion Pearson Care 067 111 1 159 - 458 453 -.053 5 iy 181
area ratio Signiticance probability 749 597 448 021 023 800 599 287
N 25 25 25 25 25 25 25 25 25
Saverity of‘gatbage PearsonCare. 094 065 159 1 238 —164 450 229 088
disposal Significance probabilily 653 758 448 253 434 024 270 675
N 25 25 25 25 25 25 25 25 25
Reconstruction Pearson Garc 347 120 459 238 1 700 -7 305 360
(before 1999) Significance probability 090 568 021 253 000 579 138 077
N 25 25 25 25 25 25 25 25 25
Basic Livelihood Pearson Care 138 -.097 453 164 700 il =124 002 151
Sccurity Recipient  Signiticance probability 508 645 023 434 000 555 994 471
N 25 25 25 25 25 25 25 25 25
Women's Relief Paarsan Care 016 029 053 450 17 —124 1 074 204
Scout Usage Status  Significance prabability 938 891 800 024 579 555 726 328
N 25 25 25 25 25 25 25 25 25
Women's Safc Pearson Care 752 538 a1 229 305 002 074 1 772
Keeper House Significance probability 000 006 .599 270 138 994 726 000
N 25 25 25 25 25 25 25 25
Victim of \Saison. Care 664 429 181 088 360 151 204 772
female crime Significance probability 000 032 287 675 077 471 g 000
N 25 25 25 25 25 25 25 25 25

Table 4. Basic Score for Women's Safety Facility Index

Street Women's

Gu name - CCTV SafeKeeper
House

Gangnam—gu 23617—>25 6799—>25 259—>25
Gangdong—gu 13131->16 2133—>8 83—>21
Gangbuk—gu 7396—>1 1352—>2 66—>16
Gangseo—gu 11134—>12 1718—>4 64—>14
Gwanak—gu 8145—>4 4606—>24 74->19
Gwangjin—gu 8074—>3 1755—>6 57—>7
Guro—gu 12335—>15 | 3924->23 62—>13
Geumcheon—gu 8934—>5 2181->9 27->1
Nowon—gu 15489—>22 | 2252—>11 62—>13
Dobong—gu 11437—>2 2819—>1 57—>6
Dongdaemun—gu 13472—>18 | 2222->10 89—>22
Dongjak—gu 9124—>7 2561->13 50—>6
Mapo—gu 13214—>17 | 2491->12 83—>21
Seodaemun—gu 9731->10 | 3865—>22 37->3
Seocho—gu 19467—>23 | 2669—>15 108—>23
Seongdong—gu 9422—->8 3650—>21 41->4
Seongbuk—gu 8941—->6 3174->17 74=>19
Songpa—gu 20943—>24 1719->5 112—>24
Yangcheon—gu 11977—>13 3570—>19 35—>2
Yeongdeungpo—gu 15324—>21 | 2628—>14 69—>17
Yongsan—gu 12132—>14 3400—>18 60—>10
Eunpyeong—gu 10906—>11 3580—>20 58—>9
Jongno—gu 14953—>20 2751—>16 62—>13
Jung—gu 14379—>19 1801—>7 66—>16
Jungnang—gu 9481—>9 1505—>3 58—>9
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Table 5. Correlation matrix between major elements

omens Victim of
Correlation Safe Street
. CCTV female
coefficient Keeper lamp 0
crime
House
Women's safe 1.000 0.752 0.538 0.772
KeeperHouse
Street 0.752 1.000 0.323 0.664
lamp
CCTV 0.538 0.323 1.000 0.429
Victim of 0.772 0.664 0.429 1.000
femalecrime
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Table 6. Index of Women's Safety Facilities in Seoul

Gu name Women's Safety Facility Index
Safe Keeper House

Gangnam—gu 122
Gangdong—gu 75
Gangbuk—gu 33
Gangseo—gu 20
Gwanak—gu 75
Gwangjin—gu 26
Guro—gu 81
Geumcheon—gu 23
Nowon—gu 75
Dobong—gu 15
Dongdaemun—gu 83
Dongjak—gu 41
Mapo—gu 83
Seodaemun—gu 53
Seocho—gu 100
Seongdong—gu 50
Seongbuk—gu 68
Songpa—gu 90
Yangcheon—gu 52
Yeongdeungpo—gu 85
Yongsan—gu 67
Eunpyeong—gu 63
Jongno—gu 79
Jung—gu 70
Jungnang—gu 35
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Fig. 3. Visualization of the index of women's safety
facilities in Seoul
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