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ABSTRACT

This study looks into forest fire occurrence hazards according to the change of temperature and
humidity over thirty years at interval of ten days. We used data from the forest fire inventory from
1995 to 2004 and weather data such as average temperature and relative humidity for 30 years from
1971 to 2000. These data were expressed as a database with ten-day intervals for 76 weather stations.
Forest fire hazards occurred in the spring season from the end of March to the middle of April. For
the first step, the primitive surface of temperature and humidity was interpolated by IDW (the
standard interpolation method). These thematic maps have a 1 km by 1 km grid spacing resolution.
Next, we executed a simple regression analysis after extracting forest fire frequency, temperature and
humidity values from 76 weather stations. The results produced a coefficient of determination (R?)
ranging from 0.4 to 0.6. Moreover, the estimation of forest fire occurrence hazards during early April
was very high at Gyeongbuk Interior, Chungcheong Interior and part of Gangwon. The range of
temperature and humidity having an influence on forest fire occurrence was as follows: average
temperature and relative humidity in early April was 9-12°C and 61-65%. At the end of March,
temperature was 6-10°C, humidity 62-67%, and temperature was 11-14°C and humidity 60-67% in
the middle of April.

Key words : Forest fire, Forest fire occurrence hazards, Spring, Temperature and humidity, IDW,
Regression analysis, GIS
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Fig. 1. Status of forest fire occurrences from March to April for ten years (1995-2004),
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Fig. 2. Flow chart for analysing forest fire occurrence hazards.
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Fig. 4. The average temperature of ten-day intervals for 30 years (from the left. the end of March, the early of April, the
middle of April).
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Fig. 5. The average relative humidity of ten-day intervals for 30 years (from the left. the end of March, the early of April, the
middle of April).
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Table 1. The multiple regression equations of forest fire occurrence hazards by the change of average temperature and

humidity
Equations R?
March-End y = -0.2346* T e4n-0.3937*RH cant31.69 1037
April-Early y = -0.6623* Typean-0.3947*RHye0r+37.88 0997
April-Mid y =-0.2864*T ;,can-0.2209*RH ;1. t21.29 .0935
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Fig. 6. The simple regression analysis of forest fire occurrence hazards by the change of average temperature and humidity.
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Fig. 7. The map of forest fire occurrence hazards by changing separate average temperature and humidity of ten-day intervals
for 30 years in spring (Above map-fire occurrence hazards map by the Tmean. Below map-those by the RHmean).

Fig. 8. The forest fire occurrence hazards overlapping change of average temperature and humidity at ten-day intervals in
spring (from the left. the end of March, the early of April, the middie of April).
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Table 2. The mean and standard deviation (SD) of forest
fire frequency by the change of temperature and humidity

Forest fire Forest fire
Division frequency frequency
by the Tiean by the RH,ean

March-End Mean 10.04 5.49
arch-Bnd gy 271 0.66
April-Ear] Mean 9.71 4.61
) 8.30 0.57
April-Mid Mean 1141 4.73
pr-iid g p. 15.13 0.60
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Fig. 9. Cumulative forest fire frequency by the change of
temperature and humidity.
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Table 3. A ready reckoner of forest fire hazards by the change of temperature and humidity

Average Occurrence ratio Average Occurrence ratio
temp. (%) humidity (%)

Interval (°C)  March-End  April-Early April-Mid  Interval (%)  March-End  April-Early April-Mid
1.0 1.5 0.0 0.0 55.0 0.0 1.5 1.5
2.0 0.0 0.0 0.0 56.0 0.0 0.0 0.0
3.0 1.5 0.0 0.0 57.0 0.0 4.4 29
4.0 0.0 0.0 0.0 58.0 1.5 4.4 4.4
5.0 1.5 1.5 0.0 59.0 1.5 59 1.5
6.0 132 0.0 0.0 60.0 0.0 4.4 7.4
7.0 30.9 1.5 1.5 61.0 44 8.8 103
8.0 235 29 0.0 62.0 74 11.8 10.3
9.0 132 22.1 1.5 63.0 103 7.4 1.5

10.0 11.8 26.5 0.0 64.0 14.7 8.8 10.3
11.0 1.5 26.5 19.1 65.0 10.3 10.3 8.8
12.0 1.5 16.2 324 66.0 nsg 4.4 8.8
13.0 0.0 29 29.4 67.0 10.3 5.9 8.8
14.0 0.0 0.0 147 68.0 29 29 59
15.0 0.0 0.0 1.5 69.0 4.4 2.9 1.5
A 100.0 100.0 100.0 70.0 5.9 59 5.9
71.0 5.9 4.4 4.4
72.0 2.9 1.5 0.0
73.0 2.9 2.9 4.4
74.0 1.5 1.5 0.0
75.0 1.5 0.0 1.5
A 100.0 100.0 100.0
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