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Abstract

This study analyzed the characteristics of fire services in Cheongju City and identified vulnerable areas
using GIS spatial analysis method. It employed a kernel density analysis to identify the areas with high
density of illegal parking and stopping, and the GIS network analysis to calculate fire protection accessibility
for fire trucks to reach the destination within both 5 minutes and 10 minutes from the departure at the
fire station. This study found that adequate fire service has not been provided for Cheongju City and there
is a difference in fire service vulnerability in the outskirt of Cheongju City. To solve this problem, it is
recommended that a proper fire-fighting arrangement needs to be provided in the vulnerable areas. The
results of this study can be used as the basic data for targeted arrangement of fire-fighting services in

Cheongju City.
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Table 1. Summary of the previous studies’ goals and analysis methods

Author

Goal of study

Analysis method

area in the Daegu

To find fire service rescue team arrival vulnerable areas and suggest a plan
Jeong, et, al (2012) | of improvement through an analysis of the accessibility of each fire service

Network analysis

Ku, et al (2012)

To analyze fire service vulnerable areas in Jinju city based on fire mobilization | Buffer analysis, OD cost
times and propose an efficient method of adjusting fire service areas

matrix analysis

Kwan, et, al (2015)

To analyze vulnerable areas for emergency medical services in Daejeon
Metropolitan City and present a plan for readjusting the service areas

Network analysis

Kim, et, al (2016)

To select the vulnerable points of fire stations in Ulsan Metropolitan City | Network analysis, center
to ensure a safe residential life for its citizens

point analysis
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Table 2. Summary of the previous studies’ goals and analysis methods

o= =1 5 - A Aol Higt Ee &

A8 21- A 02 APt oILe] HAR 015te] GISE

7Hke 2 U fA4S SRR Rl 24 el
A S 2 HE Kernel Density 542 &35t W HA]
5 B 7S Y A7E B
=] Lol A= Kernel Density 242 28510 GIS
goIA point(F) o= A AlE B A2 37H &
D T PITDEREE R

%) 1% A B9 A smromu}

)
of

2728 gko] GIS I

O] AFE2 GIS H[EYF BAS E-gato] A &%
A QA 71 CE AR M-S EAsto] AbA
H|A FoE EEdto] HFTHOR APAH|A FOF]
A ZAoHAC SHAIRE Hk Ak A s S A
otoll 72 el el QA7 AHgsl= B - A3o]
HAE O =2 FAE

Author

Goal of study

Analysis method

Choi, et al (2014)

To examine the shelters” locations and their spatial distribution characteristics
in Cheongju and evaluate their suitability

Kernel density analysis,
nearest neighbor analysis

Kil, Hye Min(2015)

To analyze location selection factors for convalescent hospitals based on
the spatial distribution of convalescent hospitals as they are currently located
considering supply and demand factors in the Seoul metropolitan area

Kernel density analysis,
LISA analysis

methods

To evaluate the expansion of tourist accommodations in terms of policy based
Park, Kyeong Yeol(2016) | on the spatial distribution of tourist accommodations using GIS spatial analysis

Kernel density analysis,
GIS overlay analysis
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Table 3. Results of fire service accessibility analysis

Category Number of buildings Ratio
All of Cheongju 231,610 100%
In 5 minutes areas 117,388 50.68%
In 5-10 minutes areas 39,655 17.12%
Outside service areas 74,567 32.20%
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Figure 2. Final Fire Service Vulnerable Buildings

Table 4. Results of Illegal Parking/Stopping Occurrence Area Density analysis

Bup/Myeon/Dong A buitdings | UR | (ilings | buildings | bulding ratio (9
Kagyeong—dong 3767 555 649 328 40,7
Bokdae 1-dong 24555 224 486 213 37.6

Bup/Myeon/Dong A buitdings | UR | ings | buildings | bulding radio (4
Guemcheon—dong 3423 1146 882 874 84.8
Sajik 2—dong 2024 281 296 372 46.9
Tab—Daeseong—dong 2218 755 198 38 447
Jungang—dong 3699 396 398 760 42.0
Seongan—dong 3107 408 577 278 40,7
Yongdam—Meyongam—Sanseong—dong 2326 114 312 86 22.0

Bup/Myeon/Dong A buitdings | URTY | g | buildings | building ratio (9
Yeongun—dong 1722 826 727 0 90.2
Mochung—dong 3716 1132 770 134 54.8
Sugok 1-dong 3095 177 1006 501 54.4
Bongmyeong 2—Songjeong—dong 3549 44 100 1712 52.3
Uncheon—Shinbong—dong 2074 0 261 751 48.8
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