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Abstract

As a city's population becomes concentrated with economic development, approximately 46,000 fires occur yearly. The fourth
industrial revolution necessitated big data analysis of fire-related statistics in the fire fighting sector and fire-related data advancement
via fire pattern analysis. For big data analysis of fire statistics, this study analyzed the national fire patterns by reviewing the
regional and monthly fire occurrence probability for each fire factor on the fire statistics data provided by the National Fire
Agency. The data of the factors possibly causing fire effects were selected by the data evaluation criteria to accordingly assess
the fire statistics data quality and build a database. Lastly, they were applied to a fire forecasting platform with standardization
by data preprocessing.
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Fig. 1. Fire Navigator Previously Provided by NFDS
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Fig. 2. 10-year Carelessness Fire Detail Factor Ratio
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Table 1. Carelessness Fire Pattern Analysis

Season Winter Spring Summer Autumn

City 12 1 2 3 4 5 6 7 8 9 10 11
Seoul 48.0 47.4 53.0 56.5 56.7 57.3 52.9 423 45.0 54.6 57.4 52.6
Busan 55.3 55.5 55.2 55.2 55.5 54.8 50.5 41.5 43.9 51.8 55.0 52.1
Daegu 49.5 50.1 52.8 55.5 51.9 52.7 48.2 353 36.2 46.2 50.7 47.8
Incheon 39.4 39.9 45.0 53.9 473 44.7 43.5 26.0 30.7 413 44.1 39.2
Gwangju 50.0 51.4 63.6 71.3 62.8 65.4 61.0 472 45.0 55.3 56.8 56.3
Daejeon 51.3 53.6 59.7 67.5 63.9 62.9 62.1 48.1 49.1 57.3 59.3 54.8
Ulsan 56.9 60.9 57.5 62.4 60.0 58.9 51.7 44.4 46.0 50.2 54.0 53.6
Gyeonggi 36.7 38.0 45.5 56.9 53.3 473 42.5 26.6 28.3 39.2 39.7 38.5
Gangwon 49.8 53.6 54.8 64.4 60.8 59.3 51.7 33.2 34.8 46.5 48.9 46.2
Chungbuk 37.1 41.0 42.7 50.9 46.6 41.8 39.2 22.5 25.4 33.7 39.2 38.4
Chungnam 38.8 427 55.6 65.5 59.6 51.6 50.6 26.9 28.7 45.2 42.0 44.0
Jeonbuk 41.1 39.3 47.6 58.6 49.1 44.6 42.5 22.6 26.2 36.1 40.4 453
Jeonnam 54.7 55.1 62.0 65.8 59.6 57.1 54.2 30.6 35.4 50.9 52.2 51.8
Kyungbuk 443 47.7 50.7 53.1 48.4 46.3 40.8 25.7 26.7 33.1 36.8 423
Kyungnam 52.1 53.1 59.5 59.7 55.9 54.1 51.8 33.6 37.6 44.1 48.6 51.0
Jeju 51.4 56.9 47.0 59.1 55.1 57.5 53.6 30.9 36.0 43.9 51.0 48.1
Table 2. Electrical Factor Fire Pattern Analysis

Season Winter Spring Summer Autumn

City 12 1 2 3 4 5 6 7 8 9 10 11
Seoul 29.0 30.2 259 21.5 21.2 224 272 37.7 34.4 24.1 20.8 244
Busan 22.0 19.9 21.7 21.5 22.7 21.3 25.5 35.0 33.0 232 21.8 235
Daegu 22.5 22.6 21.1 19.4 21.5 19.4 23.0 34.5 32.1 23.0 21.0 20.9
Incheon 30.3 30.6 27.1 20.8 23.8 26.1 28.5 43.8 35.6 26.4 254 29.5
Gwangju 28.1 28.0 19.9 14.5 18.5 17.5 213 342 324 23.0 20.0 23.1
Daejeon 26.0 26.5 21.7 17.4 18.3 19.5 21.1 34.5 31.8 26.1 213 22.7
Ulsan 154 15.1 16.2 14.6 14.2 16.4 20.9 26.7 25.6 213 17.0 16.4
Gyeonggi 273 27.6 242 17.4 18.0 21.0 234 37.6 33.4 252 22.7 25.8
Gangwon 20.2 19.5 20.6 14.7 15.8 15.3 19.6 333 31.8 23.1 20.5 22.7
Chungbuk 23.0 249 24.1 20.5 20.8 23.1 21.6 37.4 30.0 232 214 229
Chungnam 25.8 24.6 18.8 12.8 15.5 19.6 20.2 33.6 30.7 22.1 20.1 19.9
Jeonbuk 22.2 25.5 22.8 17.7 20.0 20.1 19.6 37.3 29.6 20.6 18.9 18.9
Jeonnam 19.5 19.6 17.8 15.8 18.0 204 22.5 34.5 30.0 21.0 18.7 20.7
Kyungbuk 21.6 21.2 20.5 19.4 19.8 19.0 22.7 313 29.6 26.3 229 22.0
Kyungnam 18.7 18.2 15.7 15.4 17.1 19.0 18.8 32.8 27.0 22.8 20.3 19.2
Jeju 18.7 19.6 21.6 16.1 17.1 17.7 23.0 32.0 33.8 18.4 21.0 19.5
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Table 3. Mechanical Factor Fire Pattern Analysis

Season Winter Spring Summer Autumn
City 12 1 2 3 4 5 6 7 8 9 10 11
Seoul 6.4 5.6 4.8 4.8 5.1 42 5.1 5.6 6.3 5.7 5.0 6.0
Busan 7.2 8.7 7.0 7.0 6.5 7.4 7.7 83 7.1 7.5 7.0 7.6
Daegu 10.6 10.0 10.0 8.5 10.2 10.1 9.8 12.1 12.0 12.0 10.1 12.2
Incheon 14.9 13.9 12.1 9.8 10.3 9.4 10.1 12.1 14.4 12.7 12.2 12.1
Gwangju 6.8 6.3 5.1 3.8 4.8 4.8 5.0 6.4 8.5 5.6 7.6 42
Daejeon 8.1 6.3 3.4 4.0 4.6 3.6 4.5 5.4 6.2 3.6 5.7 7.8
Ulsan 6.1 5.1 4.8 3.7 4.8 6.1 6.1 8.7 8.7 6.1 5.9 6.4
Gyeonggi 15.6 14.8 11.8 8.8 10.1 10.8 11.1 13.7 14.6 13.8 15.2 15.1
Gangwon 11.3 10.1 9.6 7.8 7.1 8.0 8.7 12.6 13.1 134 12.1 13.0
Chungbuk 16.5 14.6 12.2 9.0 9.9 12.0 15.0 15.5 15.0 16.0 16.1 154
Chungnam 13.0 13.2 8.8 7.4 7.6 8.7 9.1 13.4 13.8 11.0 14.6 12.7
Jeonbuk 13.7 11.9 8.7 6.5 8.1 9.9 12.9 14.9 134 12.6 13.9 11.6
Jeonnam 9.2 9.5 6.7 6.3 6.8 8.0 8.1 12.5 12.6 9.9 10.8 9.9
Kyungbuk 12.9 11.7 10.7 9.6 9.6 10.9 13.1 15.9 17.5 15.9 15.6 13.9
Kyungnam 18.7 18.2 15.7 154 17.1 19.0 18.8 32.8 27.0 22.8 20.3 19.2
Jeju 18.7 19.6 21.6 16.1 17.1 17.7 23.0 32.0 33.8 18.4 21.0 19.5
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Fig. 3. Application of Step-by-Step Evaluation Model Flow-chart
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Table 4. Data Evaluation Result

Data evaluation criteria Correlation Persistence Compatibility Productivity Sum
Electricity Consumption 3 3 3 2 11
Gas Consumption 3 3 3 2 11
E-Local index 2 2 3 2 9
Building aging 3 3 3 3 12
Aging Population 2 3 3 3 11
Land Use Rate 3 2 3 3 11
Household and Income Distribution 3 2 3 2 10
Non-smoking Area Status 3 0 3 0 6
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