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Abstract: Tt is important to understand the patterns of forest fire in terms of effective prevention and suppression
activities. In this study, the monthly forest fire occurrences and their burned areas were investigated to enhance
the understanding of the patterns of forest fire in Korea. The statistics of forest fires in Korea, 1970 through
2005, built by Korea Forest Service was analyzed by using time series analysis technique to fit ARIMA models
proposed by Box-Jenkins. The monthly differences in forest fire characteristics were clearly distinguished, with
59% of total forest fire occurrences and 72% of total burned area being in March and April. ARIMA(1, 0, 1)
was the best fitted model to both the fire accurrences and the burned area time series. The fire time series have
a strong relation to the fire occurrences and the burned area of 1 month and 12 months before.
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Table 1. Monthly sum and mean number of fires and their
burned area 1970 through 2005.

No. of fire occurrences Burned area (ha)
Month
Total Mean Total Mean*
Jan. 1,039 (6.6) 28.9V¢ 2,197 (22)  1.44°

Feb. 2,036 (13.0) 56.6°
Mar. 3,908 (25.0)  108.6°

5426(53)  1.81¢
11,207 (11.0)  2.31°

Apr. 5353(342)  148.7%  61,909(60.8) 2.73*
May 1312(84)  364° 12,406 (12.2)  1.60°°
June 263 (1.7) 73 624 (0.6)  0.70"
July 36.(0.2) 1.0° 73(0.1)  0.19°
Aug. 19(0.1) 0.5° 42(00)  0.11°
Sept. 96 (0.6) 2.7% 84(0.1)  0.23¢
Oct. 266 (1.7) 7.4 4376 (43) 081"
Nov. 550(3.5) 153 1219(12) 113
Dec. 778(5.0)  21.6°%  2223(22)  1.33%F

#COMean values in the column by the same letter are not signifi-

cantly different (P<0.05).
*Mean of log,(burnedarea(hayt1).
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Figure 1. Time series plot of the number of fire occurrences and their burned area 1970 through 2005,
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Figure 2. White noise and unit root test of ferest fire
occurrences,
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Figure 3. ACF, PACF and TACF graph of forest fire
sceurrences.
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Table 2. ARIMA model parameter estimates of forest fire occurrences and the statistics of AIC and SBC.

Parameter Estimate Standard error t-value Pr>|t|
Constant 47.99082 9.61190 4.99 <.0001
MAL,1 (lag=1) -0.32767 0.04057 -8.08 <.0001
MAL,2 (lag=12) 0.45772 0.04950 9.25 <0001
ARL1 (lag=12) 0.89317 0.02945 3033 <.0001
AIC 4,340.125
SBC 4,356.390
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Residual plot for the time series model of forest fire occurrences.
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Figure 5. White noise and unit root test, (left) burned area, (right) log, (burned area (fa)+1).
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