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L34 B ALE A
Variables Freq. % Freq. %
N N
mean s.d. mean s.d.
A = 5] Fs=] 3,818 22.57 11,402 | 32.84
o] ok 225 =D 10,226 | 60.44 19,801 | 57.03
ZFE%=3 | 16,919 | 2,528 14.94 | 34,720 | 3,099 8.93
Vulnerability
. Bak=q 347 2.05 418 1.2
of Fire
A3 age A (year) 16,919 | 76.92 6.72 | 34,720 | 47.77 | 11.03
2| == 371 2.19 260 0.75
Ao g ql_BF 639 3.78 310 0.89
disable ol| HIEE 16,919 1 5 1e7 | 4720 91 0.26
1] ZHof 1 15,627 | 92.36 34,059 | 98.1
BEFEd
Riazatt )
g EF 9,283 55.03 9,068 | 26.22
9, IIHE
5 )
FdH3 ol E 5,682 33.69 19,249 | 55.65
Housing AHRT | 16,868 34,587
type —g’—- E‘H,E}Aﬂ
= o
= | Fd 1,903 11.28 6,270 | 18.13
g | BlAF
LA1E
Z
Azde J(year) 16,919 | 22.18 873 | 34720 | 15.85 9.38
=7 m? 16,919 | 69.56 27.29 | 34,662 | 68.44 | 30.79
_ 2 %% 16,708 | 98.75 34,365 | 98.98
== T_j] e} 9 9
T A e | 1809 on 1o5 | 720 aes 1.02
Zoh 383 2.27 911 2.63
R 974 5.78 4760 | 13.74
7 & 5,019 29.78 1,927 5.56
oaa XZ=
A8 F T 16,668 9104 1 5413 | >+ 26186 | 75.57
A7) (e ¥ ) 968 5.74 758 2.19
Agk 200 1.19 48 0.14
R y_ia;} 10,493 | 62.02 28,407 | 81.82
H{3}1A] 16,919 34,720
B 6,426 37.98 6,313 | 18.18
" %e
U5 12,884 | 76.15 29,886 | 86.08
H} 2= A} © ’ ’
54 e 16,919 4,035 2385 | 4720 4,834 | 13.92
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% V4] 28 2 7|&5A

Variables N Mean S.D.

shA) S & 3] 422 0.0020 0.0046
A= % 424 23806.57 | 12069.2
=3 A % 424 172.592 | 83.28611
ERA7M HlE % 424 0.1635 0.0337
1174 & % 424 2639.13 1651.13
5 Aol Hle % 424 0.0432 0.0373
Z|ZFE7H HlE % 424 0.0598 0.0440
ol E FHFHH& % 422 0.5393 0.3011
G5 FIPHE % 397 0.1742 0.1402
=35 & % 417 0.2145 0.1939
28 % 424 0.2148 0.1483
SAI7F2 o] & & % 422 0.5174 0.5171
EANTEE 7 ol &E % 418 0.3927 0.1872
CCTV T 424 88.93 66.39

A3 119 kY = T 423 0.0003 0.0005
A& N 424 1.1203 0.9464
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. Bl uHEA} ] A}
T Tl Coef. SE OR Coef. SE. OR
A age 0.0052** 0.0025 | 1.0052 0.0019 0.0012 | 1.0018%4
yEz 4w
-0.0184 0.0525 | 0.9818 | -0.0637* | 0.0330 | 0.938304
sex('&/3=0)
AEFF level of
‘ 0.0665 0.0626 | 10688 | 0.0897** | 0.0262 | 1.093798
education(t £ °]/g=0)
ol 5 Aol -0.1226 0.095 | 0.8847 -0.0180 | 0.097 | 0.982161
5
disab e Aol -0.2419** | 00742 | 0.7852 | -0.2365** | 0.1052 | 0.789397
sa
led HsE 7ol 0.0842 0.1083 | 1.0878 0.0383 0.1502 | 1.039036
A F1(v = =H=0) 0.1547%** | 0.0434 | 11673 | 0.0953*** | 0.0263 | 1.099988
A 9 2(55- A F-=0) 0.3213*** | 0.0446 | 1.3789 | 0.2674*** | 0.0321 | 1.306528
117+
. 0.0964* 0.0528 | 1.1012 -0.0202 | 0.0340 | 0.979%
single household
AE5d%(year) | 0.0419%** | 0.0020 | 10428 | 0.0507*** | 0.0014 | 1.052022
e =
N 0.3426%** 0.0494 | 14086 | 0.3021*** | 0.0335 | 1.352639
3 | 9
(o}tE | AHY
0.3333*** | 0.0595 | 1.3955 | 0.4069*** | 0.0355 | 1.502188
=0 | 7d
T FE371(m* ) | -0.0075*** | 0.0007 | 0.9925 | -0.0069*** | 0.0005 | 0.993115
E_Aél
EEL
-0.2377 0.1506 | 0.7885 -0.0568 | 0.1146 | 0.944799
(A7=0)
=%
-0.0900 0.1252 | 09139 | 0.2131%** | 0.0774 | 1.237522
as 2%
R | M - ’
o 0.2362 0.0924 | 1.2664 0.1298 0.0681 | 1.138582
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1= [ 01288 [ 00728 | 11375 | 012207 | 0.0358 | 1.12979
A | e | 065017 | 01694 | 19158 | 0.6926** | 03149 | 1.998902
wip=0)
115141 BOL/\)\LEH
T ere 15176%%* | 00438 | 45611 | 1.3881*** | 0.0367 | 4.007419
(T, Beg=1)
27T HAr
0.5746%** | 00389 | 17764 | 0.5839%** | 0.0336 | 1.793089
(1] 1.&=1)
AT s
a9 ;é N -0.8021%** | 0.0347 | 0.4484 | -1.0138*** | 0.0260 | 0.362824
EX] — °
5% | g
o -0.3545*** | 00201 | 0.7015 | -0.2877*** | 0.0203 | (0.749999
ISEERAREERS
o -0.1804%** | 0.0284 | 0.8349 | -0.2876*** | 0.0209 | 0.750068
Number of obs= 16,705 Number of obs= 34,601
LR chi2@4)= 555371 IR chi224)= 11285.48
Prob » chi2=  0.0000 Prob » chi2= 00000
Log likelihood= -13957.527 Log likelihood= -27381.355
Pseudo R? =0.1659 Pseudo R? =0.1709
*p<0.1, **p<0.05 ***p<0.01
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ENV-2] 28 2 vl A3
Std.
23 1 28 2 Coef. [95% Conf.Interval]
Err.
- s -0.0001* 0.0001 0.000 0.000
o]
1= AH(+) = =R -0.0215 0.0199 -0.061 0.018
:’.L
1= AH(+) 2] =7 U | 140.9718%FF | 40.9954 60.361 221.583
7}
3L E A4 (+), 8] 27 2H(-) - 17 Bl& 0.0013** 0.0006 0.000 0.003
S5 Aol _ *
3 AH0), 1] 318 AH) s O32A%6 | g11000 | -sa2757 | 523728
=
71ZTHHT
- 170.1432*** | 31.4410 | 108.319 231.967
H-&
318 2H(+), 8] 2L 8 ZH(+) GEEn & -5.8706 7.5720 -20.760 9.019
a1 A=), 8] L ¥ ZH(-) = ol E H& -4.1850 3.3581 -10.788 2.418
317 AH(+), 8] 2L 5 ZH(+) ﬁ =37 HE -1.9332 4.9558 -11.678 7.812
DA B LHAH-) | A 28 2.8167 4.3486 -5.734 11.368
EAZEA
317 AH(-), 8] L% ZH(-) o 75.0148*** | 8.5660 58171 91.858
o] g3
SNk 7MY
18 A=), 8] L= ZH(-) -47.7629%** | 7.8600 -63.218 -32.307
ol &E
- CCTV 0.0132 0.0105 -0.007 0.034
3 A7 119
318 2H(+), 8] 2L 8 ZH(+) 52669.47*** | 3825.32 | 45147.590 | 60191.360
A RFHAE
1 A=), 8] L ¥ ZH(-) At 0.0954 0.7348 -1.350 1.540
F(15, 373) = 70.61
Prob > F = 0.0000
R-squared = 0.7396
Adj R-squared = 0.7291
Root MSE = 12.326
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Abstract

Effect of Residential Environment
on Fire Vulnerability of
Older Households

Gwon, Jisu

Urban and Regional Planning
Department of Environmental Planning
The Graduate School

Seoul National University

As the rapid entry into the older society given that physical and
cognitive social restrictions lead to disaster vulnerability. Disaster
vulnerability is a state in which the ability to predict, prepare and
recover from disaster impacts is reduced, and it is even more fatal in
coping with the vulnerable, such as the older adult, children, and the
disabled. As the study of fire vulnerability is focusing on the process of
disaster from recognition to evacuation, the importance of fire
recognition in terms of safety is emphasized by the increase in the
rate of disasters in South Korea.

This study focuses on the analysis of the impact factors of fire
vulnerability on older households. Fire recognition 1is particularly

important in disaster research because it facilitates access to a variety
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of information that efficiently minimizes disaster damage. However,
there are only a few studies on disaster perception of the older adult
population who suffer the most from fire situations. Thus, this study
compares the difference between the recognition of residential fire
vulnerabilities in older households and the physical conditions of their
residential area. By comparing these recognition factors with physical
vulnerability according to the rate of fire occurrence elicits the pattern
of awareness and occurrence rate is identified. Moreover, the current
status of the housing disaster prevention laws and policies for older
households among the disaster-deprived, which are insufficient in South
Korea. The implications of this study also will be drawn along with
those analysis results.

The model for cognitive research focused on 16,705 households in
which all members of the household were 65 years or older. It was
extracted from the 61,170 households data in the 2019 Korea Housing
Survey. The socio-demographic characteristics and the neighborhood
perception characteristics are analyzed focusing on the response of the
representative  of the household. Considering that the dependent
variable, disaster vulnerability, was measured with an ordinal scale, an
ordinal logistic model was used to analyze this study. In the case of
comparative analysis, 34,601 non-aged households, whose total age is
less than 65, were used to analyze differences in disaster vulnerability.
The physical vulnerability was analyzed by dividing the number of fires
by administrative dong(3%-s) into households for each administrative
dong(3 A &) as a dependent variable for fire statistics in Seoul, South
Korea. The data proceeds with a multiple linear regression analysis
according to the fire incidence rate for each 424 administrative

districts, and the resultant value is then comparatively analyzed only by
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analyzing the correlation with the recognition model.

According to the results of the cognitive study, older households are
perceived as vulnerable to fire according to their age, but there is a
difference in that non-aged households do not reveal the age-related
relationship. Single-person households were also perceived as vulnerable
to fire in the older household group, but non-aged households were
not. However, in the case of physical vulnerability, the higher the
proportion of single-person households, the higher the fire rate. In the
case of disabled households, ironically, households with mild disabilities
are perceived as safe from fire. It is contrary to previous studies and
research hypotheses that physical discomfort has a negative effect on
fire perception and physical vulnerability. However, physical
vulnerability result also came out with same perspective. There is a
clear correlation between age, single-person households, physical
discomfort both the cognition and physical vulnerabilities. It can be
confirmed that support for older single-person households should be
prioritized by emphasizing social indicators in fire vulnerability.

In terms of fuel use, the two groups yielded different results. Most
of the older adults perceived the central heating system is safer in
case of fire. Both groups were found to perceive that groups using
older heating fuel methods such as oil or briquet were more vulnerable
to fire. In the study of physical vulnerability, city gas utilization, which
directly affects the occurrence of fire, administrative dong(3}-d%) with
higher overall city gas use were found to be more vulnerable to fire.
However, among the proportion of city gas, the rate of use at home
has a negative relationship with the rate of fire, which is also
consistent with the perception studies that recognize that district

heating is safer than other fuels.
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The limitation of this study is that the result cannot be clearly
identified with the data of Korea Housing survey. Also, it is difficult
that understanding the difference in the effect of the physical
characteristics of the space in which the disaster vulnerable on fire
perception in terms of urban planning. Despite of this limitation, it is
meaningful by correlating the various characteristics of the residential
areas of the older adults with demographic sociology, housing, and
residential neighborhood variables. Also, the relationship between the
disaster vulnerability felt by the older adults and the housing situation
was identified and compared with non-aged households. In that the
correlation was supplemented by comparing the groups of older adult
residents and non-aged residents, it is expected that future studies
focusing on the older adult will be possible by confirming the
difference in the influencing factors. It can be expected that a more
sophisticated disaster safety analysis of the older adults will be possible

if a study combined with various qualitative research methodologies.
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