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ABSTRACT

KEYWORD

Purpose: A fire in the city, classified as a social disaster, does huge damage to life and property. In Particular, the HIE®{3 24

threat is being increased by the concentrated population density, the increase in the number of buildings and
complex land use according to the deepening urbanization. Therefore, it is important to prevent a fire in advance by

sy
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observing the golden time for fire suppression, rescue and first-aid activities. However, the issue of illegal parking
is continues to be discussed as one of the factors that hinder the dispatch of fire trucks, and the increase in private  Network Analysis
vehicles in Seoul is expected to further increase the difficulty of accessing fire trucks in the future. Therefore, the ~ Fire Service Area

purpose of this study is to grade vulnerable areas for fire through comprehensive judgment on the arrangement of

Medical Service Area
Fire Vulnerable Area

emergency medical facilities and 119 safety centers and illegal parking. Method: Using fire outbreak dataand Arc A CcCEPTANCE INFO

GIS Pro for Jung-gu, Seoul, comparison of fire fighting jurisdictions of the 119 Safety Center and areas that can be
dispatched within golden time, emergency medical treatment After analyzing the correlation between the possible
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emergency transport distance to the facility within 5 minutes, public parking lot and illegal parking CCTV, and the  Accepted Dec. 10, 2021
occurrence of fire, the fire safety area and vulnerable area were derived through density analysis. Result: In the event
of a fire in each administrative dong in Jung-gu, areas that are marginalized from initial suppression and evacuation
measures were derived, and realistic and reasonable complementary measures according to the regionalization of
administrative districts were suggested by proposing the relocation and expansion of fire fighting facilities and

emergency medical facilities, and regional adjustment.

(© 2021. KIEAE all rights reserved.
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Table 1. Precedent Studies on the Fire Area

Author(s)

Major contents

Classification

C.S. Lee [5]

- Golden time is defined as the time limit for responding to the spread of disasters, and in case of
emergency, it is defined as receiving appropriate emergency measures by transporting cardiac arrest
patients within 5 minutes.

As the most effective improvement measures at various disaster sites, it is suggested to strengthen
firefighting power, reorganize laws and regulations, and grasp disaster site information in advance

through fire safety guidance.

Golden Time

1. Je [6]

Efficient deployment of firefighting forces means that 119 safety centers are installed every Skm radius
according to the firefighting force standards, and emergency rescue teams or fire engines enter within
the golden time (3~5 minutes) to minimize the spread of combustion.

This study suggests the regulation on the installation of barricades, the red line road, and the prohibition
of parking can prevent obstacles of fire truck’s entry.

Golden Time

J. Lee [7]

- In case of emergency the dispatch time of the fire engine may be delayed due to the time required to
move in to the site, so the need for improvement of the fire engine dispatch route is suggested.

In the case of the ambulance, the patient is handed over to the emergency facility, so it is stated that
the time from the garage to the scene need to be done within 3 minutes, taking into account the time
for receiving a call and escaping from the garage.

Golden Time

S. Koo [8]

This study conducts a service status analysis on firefighting dispatching time through GIS network
analysis targeting the Jeon--ju fire station.

As a result, the time required to reach the fire service area is between 8 and 20 minutes, indicating
that accessibility to the outskirts of the city is weak.

Fire Network

Y.H. Kim et al. [9]

Proposal of optimal location for new fire station of fire-vulnerable area and mean center analysis using
service area extraction through GIS network analysis techniques.

Fire Network

J.H. Choi et al. [10]

The study is to identify the number of structures in the vulnerable area that are difficult to reach within
the golden time (5 minutes).

To select a candidate site for the rescue team that needs to be newly built, and analyze the
improvement effect of the vulnerable structures.

Fire Network

C.S. Oh et al. [11]

- Analyze arrival time and road network through spatial analysis of GIS and review of dispatch
distribution characteristics and identify areas vulnerable to rescue and emergency services.

Propose a service network improvement scenario that can solve the problems in areas where rescue and
emergency services are vulnerable due to the problem of remote dispatch more than 10km away from
the 119 safety center and inefficient service sharing.

Fire Network

Conducted fire service analysis of on-site dispatch of the prodigious Jecheon Sports Center fire in 2017.

EP. Lee [12] - Among the causes of fire, illegally parked vehicles are mentioned as a fire suppression element and Illegal Parking
improvement measures are suggested for the fire brigade on-site response.
- Decision tree model Exhaustive CHAID analysis were conducted based on driver survey on factors
CH. Lee [13] affecting illegal parking among urban problems. Tllegal Parking

- As factors to decide illegal parking were analyzed as distance to destination and insufficient parking
space, it is suggested to install additional public parking lot and secure parking space.

- A fire risk map of Seoul of individual data of ignition, spread, extinguishment, and fire related to fire

. Disaster
Y.O. Kang [14] risk were constructed, Comprehensive
o - The number of buildings or the ratio of the area to the total area was calculated for each block and .
. . Risk Map
classified into grades of 1~5.
- Correlations of urban influence variables were analyzed and urban fire risk was evaluated using GIS. Disaster
C.C Gai et al. [15] | - Vulnerable areas were analyzed by assigning weights from 1 to 10 based on the correlation of factors Comprehensive
affecting the fire and grading them into grades 1 to 5 for each factor. Risk Map
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Table 2. DB Construction Content and Source
Classification Number of cases Source
Fire occurrence data 2,242 www.data.go.kr
Fire location data 764 data cleansing
Road data - data.seoul.go.kr
Fire station location data 5 data.seoul.go.kr
Emergency room location data data.seoul.go.kr
CCTV data 124 data.seoul.go.kr
Street parking lot data 1301 data.seoul.go.kr
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Fig. 2. Fire Service Area in Jung-gu (3, Sminutes)
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+ Jung-Gu Emergency Hospital
Within 5 minutes
More than 5 minutes
[—JJung-Gu Administrative Dong Boundary

[ Arterial Roads 0 1.3 Km

Fig. 3. Medical Service Area for Emergency Patients in Jung-gu

Table 3. Correlation Between Fire Damage and influencing factors

. . Illegal Parkin; Street Parking Lot
Classification & Densitff Densityg
Fire Pearson .668%* .508**
Damage P .000 .000
N 100 100

** Correlation is significant at the 0.01 level
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Table 4. Street Parking Lot and Illegal Parking CCTV Density

Level Administrative Dong

1 Jangchung-dong, Pil-dong

2 Jungnim-dong, Hoehyun-dong, Yaksu-dong, Sogong-dong

Gwanghui-dong, Sindang-dong, Cheonggu-dong,

3
Dasan-dong, Myeong-dong
4 Euljiro-dong, Donghwa-dong,
5 Hwanghak-dong, Sindang5(0)-dong,
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Table 5. Vulnerable Grade in Case of Fire in Jung-gu

Arterial Roads
1 Admini ive D
Level Co ent dministrative Dong
1, 2, 5, 11, Gwanghui-dong, Myeong-dong,
1 14, 18, 24, Jungim-dong, Hoehyeon-dong,
27, 32 Gwanghui-dong, Jangchung-dong
4, 6, 17, 19
5 50 ’ 21 ’2 5 ” | Hoehyeon-dong, Sogong-dong,
28, 37 Myeong-dong, Euljiro-dong
3,7, 10, 12 .
> 7. 77 | Jungim-dong, Hoehyeon-dong,
3 16, 30, 33, -
36. 38 Euljiro-dong, Dasan-dong, Jangchung-dong
Sogong-dong, Jangchung-dong,
8, 13, 15, 31, . .
4 Sindang-dong, Hwanghak-dong, Pil-dong,
39, 40, 42, 43 .
Euljiro-dong
Donghwa-dong, Cheonggu-dong,
5 9, 22, 23, 26, | Sindang-dong, Sindang5-dong,
29, 34, 35, 41 | Hwanghak-dong, Pil-dong, Myeong-dong,
Euljiro-dong, Dasan-dong
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Table 6. Fire Occurence Density Level
Level Administrative Dong

1 Jangchung-dong, Jungim-dong

2 Yaksu-dong, Cheonggu-dong
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Sogong-dong, Sindang5-dong, Sindang-dong,

4
Hwanghak-dong, Gwanghui-dong

5 Euljiro-dong, Myeong-dong

e W2 oA Meso] Hlsh b Flefe oM B2 SEe
< B R AATE2 WA 59 52 AldE Zeetal o] AH-F
o Bool=rleo] Akt g m sl E gAIs] fsh ohA Bl o
SHEE T/t e Ao mekEc

TTE AR 2FAMTE AR 3L F 9 shAE AR o}
ST Al =ob o] AXAF Kol of 2 9] st szt
AAE AR FAEEi. ofof uteh dda oz B FAAIA
o] 53 2T tiet 94 S FF ZEAR] =A &
T2 e aEE gart Ao
5. 28

W2 sorsluY o5, thE, BF, FUE,

Qefo] AL e S0 BiR2 9T olBAd B <5
He e % 18704 B8] $3 0] 29 715 2ALE 4
a2 A, A2 A el 59 ofelgol 9he Ao B
o BHFD LR 235, FUF, 09F, JoE, AGA
5%, B5K5 At E8 A2Ao] wob S$FARAUY Zohu A7)
ololAjo} & A0z B}

SA, AYATE S LUF A AR FFAL g 2
Ashaglolnl, BYE AR tht ARE FHARE 7557
s BUFAR CCTVE =AZAS Me2 2 gatit Yo
A 242 55 S HlolElel o] X 7b WAL ABEAE 9]
the 242 9t olee At BHFAAL S 3
deieks Aaee] ev Qxsk R0z vhehte. @A) B
FA2 A £k AYRAL SRS 74171 Bafol
A4 02 o|Fol A1 9&-g o] B 1) £ Ao B4 Aup}
A, Aol S AL 5 Uk AR BET 5 US A0
R

AR, £ A7 AR Fof shAlol i Aok 42 Saateta
AZysete] w&soct. 1192 AATE o 3024 0] b4

£ AAA, 4814 293t g wsolof s A, A 984
Q410 A2 S T4 wjA 2 95 742 nhelo] Wasit

A0 DA 2712 WAE AT B AHEA BT 5
KR
=

Ao Aagt,

2 Q79 SARE heT LTk S4 WEYT B4 A2
OHSE BEet] R, REY B 2% 5 4Uhoz &
WA ol 5o FFE T WAV MAEIA) R Ee ol @
A AR A AR 9 ol ARk 5 2WAAR 410 4]
#oz nesA] Fol BEFAAL BT AAL Hetks 9
% Gloltt, olol npe B ARE Zol7] $I5 AT A F7t

(©2021. Korea Institute of Ecological Architecture and Environment all rights reserved. 85



A
~

4

Hr

27 513 20 2o

= o
AR CCTV, 1A 50 BAE A gsto] AA M
241499 A

7R,

El_] o —iNI

1, oo m
mu 1o, N
%%
=
i
do
&l
o
fol
i
o
)
.
lu}
)
o
=
i

N

Acknowledgement

=& 202195 =471 E AT FaAR] o o)t At
<. T4 F.2:20210198-001.

wo, e
T i

94

Reference

[1) oL, R8H8], A4 Exlo] g} S SARA, tfagEnst
3] k&3], 2014.05, pp.133-136. / (GH. Bae, HH. Yoo, An
analysis on the land-use and fire occurrence of Jinju, Proceedings of
Korean Society for Geospatial Information Science, 2014.05,
pp.133-136.)

2] SHASFEETY, AdddEAd HEEe q57e 2 29RY
ik, SHOFARL 2019.12, p.240. // (National Disaster Management
Research Institute, Development of Prediction Technology and
Operation Model for Stockpile Management of Disaster Safety
Management Resources, Ministry of Public Administration and Security,
2019.12, p.240.)

[B] 2%, HAE, HeF, 247 25 A BEAd SEEY g1 gt
of et &, 2018.08, pp.119-126. // (EH. Hwang, JH. Choi, D.M.
Choi, Korea Institute of Fire Science & Engineering, A Study on the
Effective Methods of Securing the Golden Time of Fire Engine Move
Out, 2018.08, pp.119-126.)

[4] ¥2 ¢ 39, GIS YEYZ 24& &83 SFBAHA A9 Az
7 Wk EAFFIPIESEIA|, Al23E A3S, 2015.09, pp.11-21. //
(P. Kwon et al, Rearranging Emergency Medical Service Region
Using GIS Network Analysis - Daejeon Metropolitan City Case Study,
Journal of Korean Society for Geospatial Information System 23(3),
2015.09, pp.11-21.)

(5] o4, ARl TEeke] SRS g ARl AT ALEWA
£ FHeE, Mg . MIRPletdistn AR =&, 201607,
p.80. // (CS. Lee, A Study on Reduction of Mobilization Time
(Golden Time) for the Emergency Disaster -Focusing of Seoul
Metropolitan, Graduate School of Industry and Engineering Seoul
National University of Science and Technology, 2016.07, p.80.)

[6] AXF, 2o G2 282 947t &Y wiAAE gkl ¥
o A, AE AeAldst 2] =8, 2008.02, pp.70-71. //
(J.J. Je, A Study on the Fire fighting Resources Allocation System for
the Operation Efficiency Improvement in Korea, Graduate School of
University of Seoul, Ms. Thesis, 2008.02, pp.70-71.)

(7] o, AFA At SAASAl £ U g e, St
3|2 =2, AN9E ABZ, 2017.09, pp.66-69. // (J. Lee, Introduction
of a Priority Signal System for Emergency Vehicles in Cheongju and
Future Improvement Plans, Journal of the Korean Society of Roads:
Roads, 19(3), 2017.09, pp.66-69.)

B] 7&, 73], 3 SFARMl ZARE AFA &Y B4, b= o
A GFAESE|A], A0 A4T, 2012.12, pp.127-134. // (S. Koo,
HH. Yoo, An Analysis of Fire Area in Jinju City Based on Fire
Mobilization Time, Korea: Journal of the Korean Society for
Geospatial Information System, 20(4), 2012.12, pp.127-134.)

[9] A&d], 3R], A2, AR HAE FANGE BAL A7 AHA
o] HHYA] Aol W AT 2APFIAE SH R, W WEF
A3 Slata=R4, A28d AL, 2016.04, pp.221-224. // (Y.H.
Kim, M.J. Han, EJ. Kim, Optimal Location Selection of Fire Stations
using  Geographic Information Systems : Focused on Ulsan
Metropolitan Area, Korea: Journal of the Korean Housing Association,

86 KIEAE Journal, Vol. 21, No. 6, Dec. 2021

28(1), 2016.04, pp.221-224.)

[10] =2, oA, TUsh, FAAY 119720 34& &8 15= A
o FoMd dEa B4, 5 dEsiaete] =2, Alked Al
5%, 2015.08, pp.79-87. // (JH. Choi, J.S. Lee, W.H. Hong, Analysis
of Improvement Effects on Building Approach Vulnerability by
Expanding Emergency Rescue Centers in Busan, Korea: Fire Science
and Engineering, 29(5), 2015.08, pp.79-87.)

[11] 244 9] 39, GIST TE3t 119 FRFFAH A 244 9 &

SR iRt BN APEE AR AT, T URIEESS)=

24D, A32d ADZ, 2012.01, pp.13-22. // (CS. Oh et al, A

Spatial Analysis about Arrival Delay and Dispatch Distribution of the

119 Rescue-Aid Service utilizing GIS - Gyeongsangbuk-Do Case

Study, Korea: Journal of the Korean Society of Civil Engineers D,

32(1D), 2012.01, pp.13-22.)

oloj, AW AE2AE g S @l 5T el T

BA ok Askpatetslz], Al13E A4S, 2019.12, pp.232-244. //

(E.P. Lee, Analysis of Fire Brigade’s On-Site Responded to the Scene

of Jecheon Sports Center Big Fire, Korea: Journal of Scientific

Criminal Investigation, 13(4), 2019.12, pp.232-244.)

[13] 183, A4, Aau, dolgutoly 7IHe E-83t SWs4at 9%
Qe B4, R QETSSSReRA, ABY AT, 201408,
pp.63-72. // (C.H. Lee, M.S. Kim, S.M. Seo, A Study on the Analysis
Effect Factors of Illegal Parking Using Data Mining Techniques,
Korea: The Journal of The Korea Institute of Intelligent Transportation
Systems, 13(4), 2014.08, pp.63-72.)

[14] 49, AEA AL gLt A7- NS FHeR,
ASAGNEATY, 2004-R-39. / (Y.O. Kang, Guideline for
Construction of Disaster Vulnerability Map in Seoul: Mapping for fire
hazard assessment, Seoul Development Institute, 2004-R-39.)

[15] Gai, Chengcheng & Weng, Wenguo & Yuan, Hongyong. (2008).
Urban Fire Risk Mapping using GIS: A Case Study of Yushan Town
in Kunshan City, China : Conference: 7th International Symposium on
NEW TECHNOLOGIES FOR URBAN SAFETY OF MEGA CITIES
IN ASIA, Beijing, China.

=1

[

)

[12

—

1) 20189 715 AR & s ddAd e CaA] And 3y A4
15%)l| w2 g m]sl7} AA] 17 waff thH] 68%¢] Hotm, drtakzi(

A AFL A 215 5 14.43%) 9] 79 AA A 73 5 Akl ofd
90.9%% 2213k, ol= A 7o vl mjofulgo] mje E A0 R & 5
oh(ERPEA |, 2021)

SEEAY Al 4155 255 Q1o 2821e] 21 3m oo kR Ho] Last
A9 2 Zo] F2 ofrr WAL oA EHFHARE Q19 3m 2
Zo] SR E]7] gh=rhi AHFALe] T2 ZIQ)o] E7FEsAI.
AAPBBTH A252(F4HEAR7]719] A7) - 29 AlRDAE= 1s
&S Qloto] Wagh AL, FAE Aadl AIHEAY77IE EA] - 2
S Qe = S Qlok

FEWGH =47 BYA, AP 5 ERTA AR 2 o) RAFAE 5
Bolo] F 22 Aot S1g BAAIRES g vt Qlrk. (FApd st 5
A3 S, 2014) SRARE g2l o] s 5 ES WAL A7
25 A2 5 24E TARES fdo1 & ek (FE7A, 2014)

A AT A, Ageld/de] BHFAE o | HAA7EA 9 A TR A
£ Yt SO R BAotrh(Hes], B FApPSe] 3718 B3] st
A, Ak AARete] =7, 2007.08, p.105)

A A A B2 Ylo|HW(https://map.naver.com) ¥} 71 W (https
://map kakao.com)& F1151] 3.4km/h 0] Bt BB &5 AAsIG 0n,
ol wtet Adglo] 54 gtofl o5& &= Q= A= 280(m)E =&

39 1o 2 ofN

2

~

3

=

Ho

4

N

5

=

6

=



	GIS 네트워크 분석을 활용한 중구 화재 취약 지역 분석
	ABSTRACT
	1. 서론
	2. 선행연구 분석
	3. 연구 DB 구축 및 분석 방법
	4. 중구 화재 취약지역 분석
	5. 결론
	Reference


