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ABSTRACT

Korea has accomplished the afforestation of its forest land in the early 1980’s. To meet the increasing
demand for forest products and forest recreation, a development of scientific forest manégement system is
needed as a whole. For this purose the development of efficient forestfire management system is essential. In
this context, the purpose of this study is to develop a theoretical foundation of forestfire danger rating system.
In this study, it is hypothesized that the degree of forestfire risk is affected by Weather Factor and Man
-Caused Risk Factor.

(1" To accommodate the Weather Factor, a statistcal model was estimated in which weather variables such
as humidity, temperature, precipitation, wind velocity, duration of sunshine were included as indepen-
dent variables and the probability of forestfire occurrence as dependent variable.

(2) To account man-caused risk, historical data of forestfire occurrence was investigated. The contribution

of man’s activities make to risk was evaluated from three inputs.
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The first, potential risk class is a semipermanent number which ranks the man-caused fire potential of

the individual protection unit relative to that of the other protection units. The second, the risk sources

ratio, is that portion of the potential man-caused fire problem which can be charged to a specific cause.

The third, daily activity level is that the fire control officer’s estimate of how active each of these sources

is,

For each risk sources, evaluate its daily acrivity level ;

the resulting number is the partial risk factor.

Sum up the partial risk factors, one for each source, to get the unnormalized Man-Caused Risk.

To make up the Man-Caused Risk,
considered together.

the partial risk factor and the unit’s potential risk class were

(3) At last, Fire occurrence index was formed fire danger rating estimation by the Weather Factors and the

Man-Caused Risk Index were integrated to form the final Fire Occurence Index.
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Table 1. Number of fires of districts (1982-1989).
Number Area Months

District of fires (ha) Jan. Feb. Mar. Apr. May Nov. Dec. Others
Chilgok 9 45.8 2 0 2 4 0 0 0 1
Chungdo 8 56.7 1 2 1 2 1 0 1 0
Dalsung 19 97.9 2 3 4 8 2 0 0 0
Goryung 6 32.7 0 0 2 1 1 1 0 0
Gumi 2 4.5 0 1 0 1 0 0 0 0
Gunwi 4 9.3 2 0 1 0 1 0 0 0
Kyungsan 13 136.0 1 3 3 5 0 0 1 0
Sungju 5 30.1 1 1 1 1 1 0 0 0
Sunsan 4 353.5 0 0 2 2 0 0 0 0
Youngchen 6 118.5 1 0 3 2 0 0 0 0
Total 72 885.0 10 10 19 26 6 1 2 1
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Table 2. Number of fires about Man-Caused

Sources.
Sources No. of Fires Percent of Fires
Incendiary 69 40.1
Debris burning 37 21.5
Cigarette 24 13.9
Flying sparks 11 6.4
Others 31 18.1
Total 172 100.0
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Table 3. Estimated weather function by GLS.
Varialble Coefficient Standard error Beta t-ratio VIF
EHUM -0.001498 0.00060827 -0.001085 -2.462*** 1.0895
TEM 0.002176 0.00069780 0.002055 3.119*** 1.2006
DUR 0.003962 0.00088327 0.004181 4.486*** 1.2174
SUN 0.006645 0.00122191 0.007089 5.438*** 1.1423
WIND 0.007212 0.00296373 0.009223 2.433** 1.0369

Intercept=10.027735 R*=0.0735 DW=1.663 DF=1, 030

**=Different from zero at the 5% significance level
***=Different from zero at the 1% significance level

VIF=Variance Inflation factor
Description of Variables

EHUM =Effective humidity

TEM =Temperature

DUR =Duration of Precipitation
SUN =Duration of sunshine
WIND=Win51 velocity
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Months Seasonal Weighted Potential
District Total Monthly Monthly Risk
1 2 3 45 Average Average Class
Andong 105 71 14 0.350 7.350 8
Bonghwa 001 20 3 0.075 2.075 3
Chilgok 20 2 4*0 8 0.200 4.200 5
Chomchon 00 0 1*0 1 0.025 1.025 2
Chungdo 121 21 7 0.175 2.175 3
Chungsong 10 210 4 0.100 2.100 3
Dalsung 2 3 4 82 19 0.475 8.475 9
Eugsung 00 1 2¢0 3 0.075 2.075 3
Goryung 00 311 5 0.125 3.125 4
Gumi 010 1*0 2 0.050 1.050 2
Gunwi 201 01 4 0.100 2.100 3
Kmrung 001 31 5 0.125 3.125 4
Kyungju 100 1*0 2 0.050 1.050 1
Kyungsan 1 33 590 12 0.300 5.300 6
Munkyung 00 0 40 0 0.100 4.100 5
Pohang 1 1*0 0 0 2 0.050 1.050 2
Sangju 0 0 1*0 0 1 0.025 1.025 2
Sungju 111 1*1 5 0.125 1.125 2
Sunsan 00 2 20 4 0.100 2.100 3
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Youngpung 0 0 2 5*1 2 0.050 1.050 2
Youngyang 0 0 2 51 8 0.200 5.200 6
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Table 5. Partial Risk Factor.
Risk Source Ratio

Daily 0 6% 11* 16* 21* 26 31 36* 41 46
Activity [ | | | T IR B

Level 5010* 15 20* 25* 30 35 40* 45 30
None 1 1 1 2 2 3 3 4 4 5
Low 1 2 3 4 5 6 7 8 g 10
Normal 1 3 4 6 7 9 10 12 13 15
High 2 5 7 10 12 15 17 20 22 25
Extreme 5 10 15 20 25 30 35 40 45 50
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Table 6. Man-Caused risk index.
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Table 7. Fire occurence index.
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