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Abstract

Severe fire vulnerability was revealed during the occurrence of repeated massive fire accidents such as
the 2017 Jecheon fire and the 2018 Miryang hospital fire. The analysis and comparison of these cases
confirmed that fire vulnerability factors were found in all physical, economic, social, and environmental factors.
As the physical strategy for fire safety, this study demonstrated the needs to strengthen the legal punishment
system, enforce thorough inspection of fire safety facilities and prevent illegal building extension. The economic
strategy for reducing fire vulnerabilities includes the increase in personnel for disaster management. The
social strategy focuses on improving risk management communication and preparing a practical alternative
for disaster prevention by surveying and analyzing the disaster vulnerable. As for the environmental strategy,
it proposes the resolutions of safety negligence, ostrich policy, and lax administrative regulations.
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Table 1. Fire occurrence by year

153

Year Occurrence fuman damage Property‘dgmage
Death Injury Sum (100 million)

2010 41,863 304 1,588 1,892 2,665

2011 43,875 263 1,598 1,861 2,565

2012 43,249 267 1,955 2,222 2,895

2013 40,932 307 1,877 2,184 4,345

2014 42,135 325 1,856 2,181 4,064

2015 44,435 253 1,837 2,090 4,331

2016 43,413 306 1,718 2,024 4,206
% Source: Statistical year book(2017); Jeong & Kwon(2018: 160),
Table 2. Comparison of human damage between natural disaster and fire

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Sum | Average

Natural disaster 17 11 13 14 78 16 4 2 0 7 162 16.2
Fire 424 468 409 304 263 267 307 325 253 306 3,326 | 332.6

% Source: Natural disaster year book(2016),

Note: Human damage of natural disaster include death and missing; human damage of fire is only death,
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Table 3. Number of fire occurrence by administrative region (number)
Administrative region 2007 2008 2009 2010 2011 2012 2013 2014 2015

Nationwide 47,882 49,631 47,318 41,863 43,875 43,249 40,932 42,135 44,435
Seoul 6,698 6,731 6,318 5,321 5,526 5,724 5,646 5,815 5,921
Busan 9,787 3,072 2.941 2.403 9,485 9.315 2,393 2,026 1,973
Daegu 2.371 9,479 2,982 1,923 1,990 1,757 1,538 1,767 1,817
Incheon 9,157 2,139 1,905 1,746 1,851 1,608 1,575 1,818 1,875
Kwangju 1,386 1,711 1,540 1,273 1,995 1,106 1,110 1,010 1,006
Daejeon 1,510 1,550 1,397 1,438 1,352 1,388 1,265 1,291 1,254
Ulsan 1,469 1,495 1,331 1,196 1,285 1,080 1,192 890 874
Sejong - - - - - 66 194 293 9252
Kyounggi 10,784 10,920 10,479 9,321 10,019 10,159 9,049 9,675 10,333
Kangwon 2,457 2,556 2,760 2,430 2,399 2,403 2,097 2,182 2,485
Chungbuk 1,474 1,518 1,443 1,351 1,376 1,377 1,345 1,316 1,373
Chungnam 2.698 2,899 2,927 2.994 3,089 3.219 9,657 2.838 3,031
Jeonbuk 1,855 1,916 1,650 1,660 1,562 1,537 1,569 1,652 1,962
Jeonnam 2.337 9,457 2,291 1,822 2,053 9.495 2,480 2.620 2,647
Kyoungbuk 2,986 3,144 3,980 2,957 3,931 2,843 2,737 2.803 3,068
Kyoungnam 4,938 4,389 3,968 3,341 3,641 3,551 3,416 3,622 3,960
Jeju 675 655 806 687 791 691 739 587 604

% Source: National Statistical Portal(kosis kr).
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Table 4. Property damage of fire occurrence by administrative region

(million won)

Administrative region 2007 2008 2009 2010 2011 2012 2013 2014 2015
Nationwide 248,424 383,141 251,852 266,776 256,547 | 289,493 | 434,462 405,356 433,165
Seoul 17,886 26,352 15,571 14,503 14,185 17,382 21,495 20,052 14,337
Busan 5,151 4,861 6,657 10,546 6,320 7,318 7,742 8,433 17,741
Daegu 10,972 6,991 5,075 4,637 8,680 6,084 7,731 7,462 7,962
Incheon 10,838 | 11,240 11,124 1,614| 11,523| 12,445| 15547|  15,595| 16,306
Kwangju 3,849 3,861 3,125 2,729 2,826 2,055 5,969 3,678 3,022
Daejeon 5,271 6,072 5,981 5,749 2,973 4.679 4165| 33,744 3,948
Ulsan 3,945 4,326 4,266 3,158 4,701 5,389 10,020 7,455 4,430
Sejong - - - - - 2,190 1,153 1,023 1,240
Kyounggi 70,649 | 196,639| 81.776| 90.122|  83.971| 103,551| 292.216| 181.242| 240,336
Kangwon 11,215 11,501 10,969| 11,963| 10,550 | 11,816  12,143|  13,466| 14,723
Chungbuk 15,019 14,597 19,189 17,434 13,950 11,484 9,834 14,008 13,508
Chungnam 18,842 20,257 19,533 27,140 17,955 22,120 24,568 20,475 17,281
Jeonbuk 11,065 11,645 10,288 10,014 8,832 10,271 10,977 10,166 7,538
Jeonnam 10,600 11,989 13,257 10,709 15,937 18,017 15,653 20,606 19,520
Kyoungbuk 16,690 23,414 23,418 16,689 21,390 18,251 25,272 18,797 17,666
Kyoungnam 28,935 26,767 19,949 23,737 30,251 31,194 35,873 27,408 29,979
Jeju 7,489 2,624 2,367 6,023 2,497 5,239 4,095 1,737 4,320
% Source: National Statistical Portal(kosis kr).
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Table 5. Precedent studies on the vulnerability

Author(s) Major contents Methodology
Vulnerability of disaster information system and solutions
— IT convergence technology—connected disaster prevention system development direction
Kim — Combination of urban safety—related safety education system and IT technology .
. Technical Research
(2016) — Development of collaboration system between the central government and local
governments for construction of integrated disaster prevention center
— Establishment of urban safety integrated system standardization
Analysis of spatial distributions of risk factors
Park & Park | — Analysis of rainfall vulnerability for management of local disasters Technical Research
(2011) — Development of plans for spatial distribution analysis through domestic design criteria,
not Japanese design criteria used in the country
Kim. ef al Research on fire vulnerability using GIS
(’2 Oi)é) * | — Development of map for fire site response model through comprehensive analysis of factors | Technical Research
hindering fire—fighting activities
Lim & Park Evaluation of flood vulnerability using VESTAP
(2016) — Flood vulnerability analysis was conducted through case analysis in Jeju City, and | Technical Research
vulnerability was measured higher in the future generation than in the present generation,
Conceptual integrated research on disaster vulnerability and resilience
- i i ili i f -
Yang Developmel'lt of plans fpr get'tlng ove'r dlsas.ter Vulne'rabl.hty' from thg perspectives o Political Research
(2016) human capital, economic capital, social capital and institutional capital through
integration of disaster vulnerability and resilience concepts
Lee Analysis of acts on buildings with disaster vulnerability
(2016) — Development of safety inspection system improvement plans for domestic buildings | Political Research
through introduction of American integrated risk analysis
Vulnerability evaluation utilization plans for individual disaster situations
Hur — Contribution to hybrid disaster simulation and related modeling technique activation Political Research
(2012) through development of disaster vulnerability evaluation model, reinforcement of
simulation—based response system and application to risk assessment
Kan Analysis of disaster vulnerability in Jeju Area
(20 16g) — Construction of information system for getting over vulnerability, reinforcement of | Political Research
monitoring and development of specific management plans for individual disasters
Choi & Choi Analysis of fire vulnerability cases of pilotis structure
(2016) — Suggestion of parking lot utilization control and obligation to install fire alarm system | Political Research
and sprinkler installation for getting over fire vulnerability of pilotis structure
Research on disaster vulnerability of earthquake disaster cases in Haiti
Taylor - Clalm'of the nece'ssmy for critical thmkmg of c%hsast?r management and geogr'aphmal Political Research
(2013) paradigm adaptation among students by including disaster type cases found in
topographical features in the social sciences curriculum
Gra Research on disaster vulnerability of vulnerable groups
(20 12/.7) Suggestion of social network revitalization for making unequal disaster management equal | Political Research
through research on potential disaster vulnerable groups
Michel Analysis of national disaster vulnerability
’ The analysis result of disaster vulnerability using cultural factors and historical factors .
et, al . . . . . Political Research
y revealed that disaster vulnerability was measured low in the countries with equal
(2015) individualism and state power distribution,
. Reconstruction research for overcoming disaster vulnerability in urban areas
Doberstein

& Stager (2012)

Research on risk and vulnerability reduction during future disasters was conducted by
emphasizing the importance of construction design for reconstruction of disaster areas,

Political Research

Case analysis of fire disasters
Necessity for thorough prevention, preparation, response and restoration plans and learning

Park -
ar (Zgzléiang Early response with advanced, trained response experts Political Research
Regular disaster safety training through public—private cooperation
Development of manpower through expansion of local government fire—fighting manpower
Research on perceptions of fire sites
Choi Strengthening of fire simulated training -
Political R h
(2017) Improvement of standard fire—fighting operation procedures ohtical Researc

Supplementation of fire—fighting education
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Table 6. Comparative analysis of fire vulnerability cases
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Division Jecheon fire Miryang fire
—illegal building extension —illegal building extension
— interior material vulnerable to fire —interior material vulnerable to fire
Physical (Dryvit method) (Dryvit method)
factor — building structure difficult to save life —incomplete fire—safety facilities
(Piloti structure)
—unfunctionalized sprinkler
Vulnerability Eeonomic — deficient fire service capability — deficient human resources in hospital
— maximizing profit by overcrowding of
factor .
hospital room
Social — vulnerability of crisis communication - damage of disaster weak people (patient)
factor — damage of disaster weak people (woman)
Envi tal e . . . o
nm;::tzl:n al- safety frigidity (illegal parking and stopping) | — peace—at—anyprice principle

¥ Source: UNISDR(2018); Park & Ryu, 2015; Jang, 2012; Newsis, 2018, 4. 22; Hankyoreh, 2018, 4. 18; Yonhap News, 2017,
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