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Abstract This study examined the fire risk of the region in Goyang City using the spatial information
data of buildings. The economic damage by industry was assessed according to the probability of fire
risk. The study area was confined to Goyang-si, Gyeonggi-do, and the same fire risk reduction rate was
applied to each region for the convenience of analysis. The possibility of fire was derived based on the
buildings' density and usage in the area by National GIS building-integrated information standard data.
The calculation of economic damage by industry in Goyang City due to the fire risk was calculated by
combining the Goyang-si industry-related model produced by matching with 30 industrial categories in
Input-Output Statistics of Korea Bank and 20 industrial categories in the Goyang-si business survey and
the possibility of fire. The basic scenario of production impossibility during six months and business loss
due to fire was established and analyzed based on the supply model. The analysis showed that
Ilsan-dong-gu, Ilsan-seo-gu, and Deokyang-gu suffered the most economic damage. The "electricity, gas,
steam, and water business" showed the greatest loss by industry.
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Fig. 1. Classify the risks by likelihood and impact
Table 1. Fire risk assessment of previous study
Previous research Method Evaluation items Data
- Risk assessment of Tokyo Flammable amount X Flammable amount |Estimated number of fire per unit area
Metropolitan Area amount of loss risk Amount of loss risk |Lost area for 1 hour
2l Urban disaster risk Flammable amount X Flammable amount |Number of fires by district
assessment amount of loss risk Amount of loss risk |Lost area by district
(Ranking of fire fighting Ranking Of, fire fighting Total Fire Protection Area / Unit Area
Fire risk assessment in city i X § objects
[3] center area objects + Ranking of fire - -
incidents)/2 Ran‘km-g of fire Number of fires by region
incidents
Fire probability Frequency Score - Reduction Policy
4 Fire Risk Assessment Fire probability x Fire
[ of Seoul damage Fire damage Fire damage(person, property) - Reduction
8 policy
Source: [5]
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Fig. 2. Fire risk analysis method and flow
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Table 2. Detailed Indicators
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Indicators

Define

@ Density of buildings
[Possibility of fire]

Using the building area and the building area of the individual buildings in the building integrated in-
formation master database containing the building property information, the building density calculation
Density of buildings = total floor area / building area

Use building density data for GIS Hotspot analysis

@ Fire risk by building
use
[Possibility of fire]

Applications -) Fire risk rating

Density of buildings = total floor area / building area

Derivation of fire risk rating by use of buildings
Classification by using building use code in building property information
Rating -) Use Hotspot Analysis Input Data

® Location of fire

station/safety center

[Fire risk reduction
effect]

2km, calculate each grade score

119 Fire station and safety center Location information utilization
Road width and traffic complex time -) Set the distance from fire station to within 500m radius, 1km,

-5 within a radius of 500m, -2 within 1km, -1 within 2km, and O otherwise

f it
@ Income inequality rom Goyang city

index
[Fire vulnerable class]

indices.

Establish a DB by using the Gini coefficient information of income inequality by dong using income data

Data on income inequality in Goyang City uses the inequality index by dong in 2016
Two dongs without an index (Hwajeon-dong and Janghang 1-dong) in the 39 dongs of Goyang-si, which
are the subject of analysis, borrowed and utilized the nearby Daedeok-dong and Janghang 2-dong
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Fig. 4. Economic impacts and estimation methods of disaster damage
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Table 3. Likelihood of Fire risk

Region |Z-score| Region |Z-score| Region |Z-score
Gobong | 0.0135 Songpo 0.0109 | Jungsan | 0.0054
Goyang 0.0357 Siksa 0.0077 | Changneung | 0.0183
Gwansan | 0.0207 Sindo 0.0547 | Tanhyeon | 0.0159
Neunggok | 0.0286 | Wonshin | 0.0951 | Poongsan | 0.0078
Daedeok | 0.0599 Tlsan 1 0.0030 | Haengsin 1| 0.0346
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Madu 1 | 0.0027 llsan 3 0.0088 | Haengsin 3| 0.0282
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Table 4. Economic impact analysis results (Unit: million won)
Industry West-Ilsan East-Ilsan Deogyang
Construction 2,629.89 1,718.43 2,469.31
Public administration, defence and social  security 5,558.73 7.861.25 12,585.01
Educational services 752.03 686.24 570.92
Financial and insurance activities 8,141.57 19,466.42 6,514.36
Agriculture, Forestry and Fishery 13,556.61 - -
Wholesale and Retail business 2,321.62 1,504.34 1,397.03
Health and social welfare services 1,222.90 911.18 1,207.91
Real estate and leasing business 1,301.43 1,137.25 1,006.44
Facilities Management and Business Support Services 2,066.07 2,069.59 2,060.63
Accommodation and restaurant business 607.01 579.33 766.51
Arts, sports and leisure services 901.61 886.12 1,093.02
Transportation 1,260.68 628.18 1,006.18
Electricity, gas, steam and water supply business 368,113.04 30,447.29 64,839.66
Professional, scientific and technical services 2,133.29 5,538.52 1,825.22
Manufacturing 6,987.99 3,392.04 1,797.46
Publishing, Video, Broadcasting Communication and Information Service 2,836.76 7,620.91 2,496.18
fee::jrg;{io\gag;esi;;::tment, raw material recycling and environmental 3.250.45 1.440.35 4£239.65
Associations and organizations, repair and other personal services 612.24 396.80 584.55
Sum 424,253.92 86,284.24 106,460.04
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