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Abstract

This study identified the high-risk areas by analyzing fire occurrence patterns using the forest fires location
data released by the Korea Forest Service. The areas where forest fires have occurred frequently were
selected using nearest neighbor method and Kernel density method. The administrative areas were classified
into five clusters based on the nearest distances between the fire occurrences, where a shorter distance
means a more fire occurrence in the given area. The clusters in the first and second classes (having shorter
distances) were found to be mostly major cities and areas on the east coast. The high density fire areas
accounted for approximately 10% of the entire area of South Korea. In major cities, the numbers of fire
occurrences were well over the national average. The results of this study can support the local governments
to prioritize areas for forest fire prevention according to the predicted risks.
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Figure 1. Number of forest fires and burned area from 1991 to 2015
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Table 1. Forest fire clusters in the unit of administrative provinces

Components Forest areas (ha) Number of fires | Nearest Neighbor distance (m)| Nearest Neighbor Index | Ranking
Total 6,334,615 10,560 1,224 - -
Seoul 15,486 412 306 0,250 1
Busan 35,386 477 430 0,352 2
Incheon 39,978 391 505 0.413 4
Daegu 48,705 285 653 0,534 6
Gwangju 19,244 203 486 0,398 3
Daejeon 29,928 263 533 0,436 5
Ulsan 68,671 350 700 0.572 7
Sejong 25,288 59 1,035 0,845 8
Gyeonggi 520,068 984 1,149 0,939 9
Gangwon 1,371,643 1,163 1,717 1,402 16
Chungbuk 491,135 661 1,362 1,113 13
Chungnam 408,040 595 1,309 1,069 12
Jeonbuk 443,140 665 1,290 1.054 11
Jeonnam 690,237 1,136 1,232 1,006 10
Gyeongbuk 1,337,741 1,615 1,439 1,175 15
Gyeongnam 701,903 940 1,366 1,116 14
Jeju 88,022 40 2,345 1,915 17
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Figure 3. Forest fire cluster by nearest neighbor index
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Table 2. The area and ratio of high fire-density areas (classified as caution, alert or danger) in each administrative province of Korea

Caution Alert Danger Total
Name of province Lartiaa)trea Area Ratio Area Ratio Area Ratio Area Ratio
(ha) (%) (ha) (%) (ha) (%) (ha) (%)

Total 10,029,535 | 775,453 7.73 119,351 119 112,603 1.12] 1,007,407 10.04
Seoul 60,525 8,974 14,83 6,268 10.36 22,120 36.55 37,362 61,73
Busan 76,983 17,048 22.15 12,606 16.37 26,841 34.87 56,495 73.39
Incheon 104,898 16,784 16.00 3,952 3.77 14,869 14,17 35,605 33.94
Daegu 88,356 25,171 28.49 9,733 11,02 8,873 10.04 43,777 49.55
Gwangju 50,115 14,870 29.67 6,270 12,51 7,984 15.93 29,124 58.11
Daejeon 53,935 21,913 40.63 11,232 20.82 8,213 15.23 41,357 76.68
Ulsan 106,096 31,837 30.01 12,323 11,61 7,918 7.46 52,078 49.09
Sejong 46,487 4,990 10.74 441 0.95 389 0.84 5,821 12,52
Gyeonggi 1,017,534 90,725 8.92 12,479 1.23 4,250 0.42 107,454 10.56
Gangwon 1,682,641 | 106,943 6.36 7,024 0.42 2,595 0.15 116,562 6.93
Chungbuk 740,722 59,578 8.04 1,255 0.17 33 0.00 60,867 8.22
Chungnam 821,399 36,627 4.46 2,044 0.25 1,695 0.21 40,366 4.91
Jeonbuk 806,681 59,085 7.32 5,979 0.74 2,812 0.35 67,876 8.41
Jeonnam 1,231,292 78,637 6.39 11,381 0.92 1,691 0.14 91,710 7.45
Gyeongbuk 1,903,074 133,045 6.99 8,430 0.44 893 0.05 142,369 7.48
Gyeongnam 1,053,884 68,256 6.48 7,720 0.73 1,319 0.13 77,296 7.33
Jeju 184,913 762 0.41 185 0.10 95 0.05 1,043 0.56
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Profiles

Hee Young Ahn : She received her master’s degree in Arts from Korea University in February 2016 with her master’s
paper titled “Location of Royal Tombs of the Joseon Dynasty and its Ecological Interpretation”. She is currently working
for Forest Disaster Management Division of the National Institute of Forest Science as a researcher. Her current research
interest includes development of forest fire suppression techniques. In particular, she is now focusing on upgrading fire occurrence
location map, fire danger map, and fire vulnerability map through GIS analysis on fire data(ahnhy@korea.kr).

Byung Doo Lee : He received his Ph.D. in Agriculture from Seoul National University in August 2005 with his Ph.D.
paper titled “Analysis of Behavior Characteristics of the 2000 Samcheok Forest Fire Using GIS/RS and Development of
a Forest Fire Growth Prediction Model”. He is currently working for Forest Disaster Management Division of the National
Institute of Forest Science as a senior researcher. He has conducted various research projects on forest fire and building
on it, published many academic papers. His current research interest includes forest fire prediction and suppression techniques
and forest danger assessment(byungdoo@korea.kr).

Chun Guen Kwon : He received his Ph.D. in Agriculture from Kangwon National University in August 2014 with his Ph.D.
paper titled “A Study on Change Estimate of Surface Fuel Moisture Contents Affecting Forest Fire: the Case of Yeongdong,
Gangwon Province”. He is currently working for Forest Disaster Management Division of the National Institute of Forest
Science as a junior researcher. He has conducted various research projects on forest fire and building on it, published many
academic papers. His current research interest includes forest fire prediction, fuel moisture contents, and suppression
techniques(chungeun@korea.kr).

Sung Yong Kim : He received his Ph.D in Agriculture from Kongju National University in August 2015 with his Ph.D.
paper titled “A Study on the Analysis of Fuel Characteristics for Forest Fire Hazard Assessment”. He is currently working
for Forest Disaster Management Division of the National Institute of Forest Science as a researcher. His current research
interest includes forest fire prediction, forest fire fuel model and fire danger assessment(kitacol@korea.kr).



