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Analyzing the Urban Characteristics for Regional Safety Index Classes
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Abstract

In this study, an analysis on the properties of local governments was conducted using
regional safety index classes in transportation sector. To analyze the characteristics of
regional safety index classes, the ANOVA(analysis of variance) is performed using statistics
data for five years(2010~2014) of Si, Gun and Gu.
At first, the characteristics of Si, Gun and Gu are summarized to variety, simplicity and
complexity. Secondly, the regions that are residental and heavily populated districts are
relatively safe for traffic accident. Thirdly, in the case of Si and Gun, there are differences
among safety index classes depending on the urbanization level and local capacity while in
the case of Si it depends on transportation infra. Fourthly, the case of Gu is differ from Si
and Gun that has various type of traffic accident.
The leaders of local governments concern about safety by announcing regional safety index.
Therefore, the research for application plan of regional safety index classes is required from

various perspectives.
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Table 1. Disaster and safety-related statistics

Collective Website -
agency i Type of statistics
Ministry of http://nfds.go.kr|Fire-related
Sﬁgllgeiifﬁ?’ http://www.safe|Natural disaster
korea.go.kr -related

National Police
Agency

www.police.go.k

Crime-related

http://www.kor

Car accident

oad.or.kr -related
Ministry of . .
Employment www.kosha.or.kr Industrial accident
an(j3 Labor -related
Ministry of http://kess.kedi.|Number of
Education re.kr students -related

National Health Insurance

Children atopy and

Service asthmatic-related
Ministry of

Land, www.onnara.go.

Infrastructure  |kr Land use-related

and Transport

Korea i
Meteorological
Administration

www.kma.go.kr

Yellow dust-related

Animal
Agency

and Plant Quarantine

Animal disease
-related
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Centers for Disease Control and
Prevention

Infectious disease
-related

Cosis k Caélse of death
- www.kosis.kr,|an
Statistics Korea etc. business  statistics,
etc.
Rate of
Ministry of www.laiis.go.kr, [urbanization,
Interior etc. resident
registration, etc.
Ministry of http://stat.me.g

Environment o.kr

Environment-relate
d

3) RIGQIRR|% 4]
At SRS o
Arei B

e 7FEAPlE Fok

T

Ngo=z
UL} YE HES AJgR: 59 <8,

Agel AEz T

“100-9IEE"E

ro
ra
b
*
n
.
Qo
o
®

[SHRIE + FfX|

ax]

o
o
]
L

14

0

|

i

EU
£
o
o

=
@

]

—
©
o]
@
16
N

reisigon, Ropy

oy 40 Ho=2
o

o2 O

Au)

15
=2 A

Wge Solo] 25 670



Table 2. Result of analysis by sector(2015)

Criterion Field R? revised R
Transportation .809 .807
Occurrence Fire 291 287
Place Crime .578 .566
Safety Accident .666 .656
Resident Suicide 453 450
Registration Infectlve 715 714

Place disease

Average 0.59 0.58

Table 3. Key indicators and weighting(2015)

Field Hazard Vulnerability Mitigation
(weighting) (weighting) (weighting)
Disadvantaged Number of
eople(137), Number bed
| PEOPIEL2S/) . hospitals(.024)
Conversi of employees in . )
, Financial
Fire on restaurants and independence
fatality | bars(.093), Number of -
(.5) warehousing and ratio(.019),
’ g. Area of
transportation
companies(.055) urban
' district(.172)
Disadvantaged NS:;ZIZIO]C
people(.'224.), Number institutions(.0
of basic livelihood .
. 42),Populatio
security
Tran Fatalit recipients(.022)) "
sport y P N density(.066)
. (.5) Number of the place
ation ) . Number of
of business provided
. . rescue and
medical security(.044), .
. relief
Number of registered workers(.022)
vehicles(.081) ’
Number of total
incomers(.061),
Population
Number density(.061), .
Number of basic
of the - .
. . livelihood security Number of
Crim| fifth L .
o violent recipients(.061), police
. Number of offices(.141)
crimes .
(5 manufacturing
’ companies(.032),
Number of
restaurants and
bars(.140)
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Area of stream(.036),
Area of forest(.096),
Disadvantaged
people(.175), Number
of incomers from

Safet Number other city and Medical
of .
y occurren county(.069), insurance
accid e Number of premium(.03
ent (5 employees in 5)
' construction
industry(.056),
Number of
employees in
manufacturing(.034)
Number of elderly
people(.180), Number
of naturalized korean
.. Number of
citizen caused by emplovees
marriage(.071), . Ploy
.. . in health
Suici | Fatality Number of
. care and
de (.5 employees in .
social
restaurants and welfare
bars(.064), Number of service(076)
basic livelihood ’
security
recipients(.109)
Natlonal health Nurmber of
service budgets(.078), .
medical
Infec Number of elderly |. .~
. . institutions(.0
tive | Fatality people(.238), 27)
disea (.5) Number of basic !
- . Influenza
se livelihood security S
. vaccination
recipients(.114), Area rate(,024)
of urban district(.019) ’

reference : Shin et al.(2015)
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Table 4. Number of local governments by Si
Gun, Gu and class

Local
govern |Class 1|Class 2|Class 3|Class 4|Class 5
ment
Si 75 7 19 22 19 8
Gun 82 8 20 25 21 8
Gu 69 7 17 21 17 7
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Safety Accident

Suicide

reference : Ministry of public safety and security b(2015)

Fig. 1. Safety index class of four sectors in 2015
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Table 5. Variables used in analysis

59| 7FSAIE Rofsiiomn,

= SERRt BaglOR ARSSIITE

employees in health care and social
welfare  services,  Number  of
employees in construction industry,
Number of manufacturing
companies, ets.

National health service budget,
Number of basic livelihood security
recipients, Number of medicaid
population, Medical insurance | 28
premium,  Number of medical
manpower,  Number  of  bed
hospitals, ets.

Welfare
index

Area of
Area of
Area  of

Rate of urbanization,
residental district,
commercial district,
industrial district, ets.

Land use
index

Education
index

Number  of  Schools(elementary,
middle, high school)

Total 118

Categoriza Nu
.g Variable mb
tion

er
Number of  traffic fatalities,
Number of disadvantaged people,
Number of basic livelihood security
recipients, Number of the place of

Key index |business provided medical security,| 8

Number of registered vehicles,
Number of medical institutions,
Population  density, Number of
rescue and relief workers

Number of traffic accidents, Length

Transporta |of road, Number of pedestrian

L . . |18

tion index |casualties,  Number  of  traffic

accidents without license, ets.
Number  of  elderly  people,
Number of total incomers, Number

Population | of resident registration 2
index population(adolescent),

Daytime population index,
Population density, ets.
. Financial independence ratio, Fiscal

Administra . .

. self-reliance  ratio, Number of
tion . 15
. rescue and relief workers, Number
index . .
of public officials, Property tax, ets.

Industry | Number of employees in 15

index restaurants and bars, Number of

Journal of Korea Planning Association Vol.51 No.5 (2016) |

Table 6. Summary of analysis result

Top 20
variables

@Aver ©Max/
Min.

Significant variable ®Refer
(Max. Pop.
/Min.

Pop.)

@®Dur OMax

ability

@Aver.

weight weight|weight

117(Suwon

. | 63/73 )
Si (86%) 0.44 0.9 | 0.73 |0.9/0.62 J4(Gyeryon
9)

39/61 0.96/0.3
64%) 0.23 1 048 5

21(Ulju)

Gun /1(Ulleung)

66(Songpa

50/71 )
70%) 0.22 09 | 046 |0.7/03 /5(Busan

Gungu)

Gu

X @ More than 01 of final weights(significant variables
among classes consistently) / More than 0.02 of final
weights(significant variables among classes at least one
time for five years)

@ Final weight average of significant variables(®)
® Maximum weight for five years
@ Final weight average of top 20 significant variables
® Maximum weight/Minimum  weight of top 20
significant variables
® Number of maximum and minimum population(by
2014 resident registration population)
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Fig. 2. Significant variables with difference among safety index classes by Si, Gun and Gu(top 20)

Table 7. Characteristic of significant variables by Si, Gun and Gu

Cateig(;;rlzat Name of variable Code | Categorization Name of variable Code
Number of traffic facilities Cl1 Daytime population index 111
Number of the aged traffic injuries | C12 Si |Length of road 112
Number of the aged traffic facilities | C13 4) |Area of road 113
Number of disadvantaged people Cl4 Number of public officials 114
Si/Gu |[Number of disabled person C15 Number of single household 21
n/Gu . . Number  of resident registration
(8) |Population density Cl6 population(adolescent) 122
Number of basic livelihood security C17 Gun |Number of school children 123
recipients ©
Area of residental district C18 gg?;nal health service budget(drug 124
Number of elderly people C21 Number of medical institutions 125
Number of single elderly people C22 Area of urban district 126
Number of basic livelihood security . S
Co Si/Gu |recipients(more than 65 aged) C23 Indivi Number of children traffic injuries 31
rgr: (2) Area of commercial district C24 | dual Number of traffic accidents 132
Rate of urbanization 5 yrtij\:g)er of traffic accidents by drunk 33
Fiscal self-reliance ratio C26 lNumber of traffic accidents without 134
icense
Number of traffic injuries I35
Gu  |National health service
Number of elementary schools C31 (10) budget(hospitalization) 136
Number of middle schools 137
Si/Gu Number of the place of business in
) public and educational field provided| 138
medical security
Number of registered vehicles 32 Number of rescue and relief workers | 139
Number of fire officers 1310
Journal of Korea Planning Association Vol51 No.5 (2016) | 223
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Fig. 3. Slope of variables by classes
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Table 8. Weights and significant probabilities(p-value) of top 20 significant variables by year

Divisi Cod 2010 2011 2012 2013 2014 Final
on % Weight i p-value: Weight i p-value: Weight i p-value: Weight i p-value : Weight  p-value : weight
Cl1 | 09 0.000 0.9 0.000 0.9 0.000 0.9 0.000 0.9 0.000 i 090
C12 0.9 0.000 0.8 0.000 0.9 0.000 0.9 0.000 0.9 0.000 i 0.88
Cl4 | 09 0.000 0.7 0.000 0.9 0.000 0.9 0.000 0.9 0.000 : 0.86
1 0.9 0.000 0.8 0.000 0.9 0.000 0.8 0.000 0.8 0.000 0.84
c21 | 09 0.000 0.6 0.000 0.9 0.000 0.9 0.000 0.8 0.000 i 082
C13 0.7 0.000 0.7 0.000 0.9 0.000 0.7 0.000 0.9 0.000 { 078
C17 | 09 0.000 0.6 0.000 0.7 0.000 0.9 0.000 0.6 0.000 i 074
C23 0.9 0.000 0.6 0.000 0.7 0.000 0.7 0.000 0.7 0.000 i 0.72
C22 0.7 0.000 0.6 0.000 0.8 0.000 0.7 0.000 0.8 0.000 : 0.72

. c26 | 07 0.000 0.7 0.000 0.7 0.000 0.8 0.000 0.7 0.000 { 0.72
S 112 0.7 0.000 0.7 0.000 0.7 0.000 0.7 0.000 0.7 0.000 : 0.70
c18 | 07 0.000 0.7 0.000 0.7 0.000 0.7 0.000 0.7 0.000 : 0.70
C15 0.9 0.000 None 0.9 0.000 0.8 0.000 0.8 0.000 : 0.68
Cle | 06 0.000 0.7 0.000 0.7 0.000 0.7 0.000 0.7 0.000 : 0.68

114 0.8 0.000 0.6 0.000 0.7 0.000 0.7 0.000 0.6 0.000 { 0.68

C32 0.5 0.000 0.7 0.000 0.7 0.000 0.7 0.000 0.7 0.000 : 0.66

113 0.5 0.000 0.7 0.000 0.7 0.000 0.7 0.000 0.7 0.000 : 0.66

C25 0.5 0.000 0.7 0.000 0.7 0.000 0.6 0.000 0.7 0.000 i 0.64
C24 | 05 0.000 0.7 0.000 0.7 0.000 0.6 0.000 0.7 0.000 : 0.64

111 0.6 0.000 0.6 0.000 0.6 0.000 0.7 0.000 0.6 0.000 : 0.62

Cl1 | 09 0.000 10 0.000 0.9 0.000 10 0.000 10 0.000 i 096
C13 0.8 0.000 0.8 0.000 0.7 0.000 0.7 0.000 0.6 0.000 { 0.72
Cl4 | 05 0.000 0.6 0.000 0.6 0.000 0.7 0.000 0.9 0.000 i 0.66
c21 | 05 0.000 0.6 0.000 0.6 0.000 0.6 0.000 0.9 0.000 i 064

21 04 0.000 0.5 0.000 0.6 0.000 0.7 0.000 0.8 0.000 { 0.60

C22 0.5 0.000 0.5 0.000 0.5 0.000 0.6 0.000 0.8 0.000 : 0.58

124 04 0.000 0.5 0.000 0.6 0.000 - - 0.7 0.000 : 044

C23 0.3 0.001 0.6 0.000 0.3 0.002 04 0.001 0.6 0.000 : 044
C15 0.6 0.000 None 0.3 0.001 0.5 0.000 0.7 0.000 ;| 042
Gun Cle | 04 0.000 04 0.000 04 0.000 04 0.000 04 0.000 : 040
C12 04 0.000 04 0.001 04 0.004 04 0.000 04 0.000 0.40
C25 04 0.004 04 0.000 04 0.000 04 0.000 04 0.000 i 040
C18 | 04 0.000 04 0.000 04 0.000 04 0.000 04 0.000 { 040
C26 | 04 0.001 0.3 0.001 04 0.000 04 0.000 04 0.000 i 038
C24 | 04 0.002 03 0.004 04 0.000 04 0.004 04 0.000 : 038

126 04 0.000 03 0.000 04 0.000 0.3 0.000 04 0.000 : 0.36

Cc17 | 03 0.002 04 0.000 0.2 0.011 0.3 0.000 0.6 0.000 i 036

23 0.3 0.001 0.3 0.002 04 0.000 0.3 0.000 0.5 0.000 : 036

122 04 0.002 0.2 0.001 04 0.000 0.3 0.003 04 0.001 0.34

125 0.2 0.000 0.3 0.000 - - 0.5 0.000 0.6 0.000 i 032
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NEE - GTY - A0 - BT - OUE - 0|FY
C16 0.5 0.000 0.7 0.000 0.9 0.000 0.8 0.000 0.6 0.000 0.70
C31 0.3 0.000 0.6 0.000 0.7 0.000 0.7 0.000 0.7 0.000 0.60
C32 0.3 0.000 0.5 0.000 0.8 0.000 0.6 0.000 0.7 0.000 0.58
138 0.3 0.000 0.7 0.000 0.6 0.000 0.6 0.000 0.6 0.000 0.56
C18 04 0.000 0.6 0.000 0.6 0.000 0.6 0.000 0.6 0.000 0.56
31 0.3 0.000 0.7 0.000 0.6 0.000 0.6 0.000 0.5 0.000 0.54
137 0.3 0.000 0.5 0.000 0.6 0.000 0.7 0.000 0.5 0.000 0.52
Cl4 0.3 0.000 0.5 0.000 04 0.000 0.6 0.000 0.5 0.000 0.46
c17 04 0.000 0.6 0.000 04 0.000 04 0.000 0.5 0.000 0.46
G C12 0.3 0.000 0.6 0.000 04 0.000 04 0.000 0.6 0.000 0.46
u
C13 0.3 0.000 04 0.000 0.6 0.000 0.6 0.000 04 0.000 0.46
11 0.3 0.000 04 0.000 04 0.000 0.5 0.000 0.6 0.000 0.44
139 0.3 0.000 04 0.000 04 0.000 0.5 0.000 04 0.000 0.40
132 0.3 0.000 0.5 0.000 0.3 0.001 0.5 0.000 04 0.000 0.40
136 04 0.000 0.5 0.000 0.5 0.000 0.6 0.000 - - 0.40
[310 | 03 0.000 0.5 0.000 04 0.000 0.6 0.000 None 0.36
33 0.3 0.000 0.6 0.000 0.3 0.001 0.3 0.002 0.3 0.000 0.36
C15 0.3 0.000 None 04 0.000 0.5 0.000 04 0.000 0.32
134 0.3 0.000 0.5 0.000 - 04 0.000 0.3 0.000 0.30
I35 0.3 0.003 04 0.000 - - 04 0.000 04 0.000 0.30

3 "None" : There is no related statistics, “-" : There is related statistics, but not significant.

He E AR 258tuss 49 &80 BTl o= AR VEEA|E =X Erh duRos
St FPRIFAIN To| FSSHISL WTfoILE RAF AN ESStusol HBE/EERZE 084, 0602
RE7F AlFe ollA] THE dTE Holz A2 & E 7ISAP} tie =2 UHH, 9] =Ssdee=
Alsh oI SIMo] TRsaic, SIS AW 0360% ATIHOR JEEAE ¥A| 2t ZIEo
Oz WEAKL FASO=WINY, 2015) BRE 2 AIFA ESSuTE wSAkl FAIEAIT
Tk ZSchisv} BUK: 22 25cH47 BeS  ZolM RSSsh wAS EAER 8891
onjoj, wEAL Bl LIRE0] ZOIRA EHA Qe ZoIth KRR E8EMA ZESA|E AT
49 S0l Bist FlomIEs} s ol 1 HOR W AR HOILh FojAu auoins
Hu 2 BugEe] 2SSV EAI AR 7 =X Z2 VSRR WSk A9 S50 7
O} Shunich S A AEOR Ak F 6 KEE A8 AT ESSMG0 28 &
shulet sharL BEA] AXlole e ofd AlSe] IHERIEE 80 Qe AR BAJHLL
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Fig. 4. Characteristic of safety index

classes by Si, Gun and Gu(mainly Top 20 variables)
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Table 9. Average of significant variables by Si,
Gun and Gu(2010~2014)

Divisio Class i Class i Class | Class i Class
n Code T THT T3 T4 s

Cl1: 044 : 078 | 128 : 200 i 3.20

C12 13 16 21 28 35

Cl4 : 1593 | 1735 1973 | 2377 : 2721

C31: 076 : 100 : 144 : 209 : 255

C21 . 854 915 ¢ 1192 . 1702 : 2135

Cl13: 013 | 024 | 042 : 076 i 137

Cl7 | 144 197 295 430 556

C23: 44 57 88 133 183

c22 ¢ 151 175 271 455 636

Si C26 : 53 43 35 23 18

[12 6938 3620 1552 ;| 899 882

C18 | 3.E-01 ; 1.E-01 ; 5.E-02 : 2.E-02 ; 1.E-02

Cl15: 386 : 428 549 694 837

Cl6 9394 @ 2487 | 736 243 171

114 27 36 48 74 87

C32 0 2715 | 2992 | 3543 | 3793 | 4844
38 ¢ 205 237 @ 294 @ 412 | 500
C18  6.E-01 ' 5.E-01: 3.E-01: 3.E-01: 2.E-01
31 13 14 17 21 29
371 036 : 039 045 056 | 064
Cl4 @ 1589 | 1707 | 1718 | 1925 | 2074
Cl7 = 167 226 299 397 426
Cl2: 13 15 16 23 35
Cl13: 010 : 014 : 017 : 029 : 052
Cl1: 030 @ 040 : 054 : 086 : 163
39 ¢ 127 136 | 176 @ 266 | 397
32 152 180 200 255 355
[36 | 63008 | 66506 @ 71468 @ 76337 | 97659
1310 4 5 7 11 20
33 35 37 41 58 75
C15 385 421 447 506 528
34 1 767 | 825 @ 909 @ 1214 2241

35 ¢ 219 261 312 . 408 626

C32 . 3207 | 3806 ; 4075 | 4276 ; 4435

113  1E-01 6E-02 4E-02: 3.E-02: 3.E-02

Cc25¢ 37 16 8 4 3

C24 | 4E-02 1.E-02 | 6.E-03 : 2.E-03 ; 2.E-03

111 87 96 101 104 106

Cl1: 152 @ 212 : 273 | 368 i 517

Cl13: 057 { 084 | 118 | 167 i 220

Cl4 | 2221 | 2766 | 3060 | 3228 i 3305

C21 ¢ 1560 | 2195 | 2549 | 2741 | 2860

21 . 807 997 ¢ 1126 | 1215 : 1278

C22 ; 384 598 770 868 917

124 :1097207:1308216: 1447634:1490517: 1672899

C23 . 118 176 187 208 206

C15 . 611 813 891 935 948

Gun : €16 251 100 91 75 62

Cl2: 19 29 32 33 34

C25: 464 ¢ 119 ¢ 110 : 090 : 083

C18 | 3.E-02 ; 8.E-03 ;| 7.E-03 | 6.E-03 ; 4.E-03

C26: 23 16 14 12 12

C24 | 2.E-03 | 9.E-04 | 8.E-04 : 7.E-04 : 6.E-04

126  3E-01 2E-01 1E-01:1E-01:1.E-01

C17 @ 342 462 495 539 526

[23 544 483 @ 433 413 375

[22 1110 @ 1037 = 980 935 885

125 14 16 18 18 18

Cl16 : 22816 : 16939 : 9852 : 6307 : 4322

OU "31 055 063 077 097 | 127

228 | "IEA, H51H 53 (2016)

X Colored section : The more value, the higher class is.
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