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Developing the Forest Fire Occurrence
Probability Model Using GIS
and Mapping Forest Fire Risks
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ABSTRACT

In order to decrease the area damaged by forest fires and to prevent the occurrence of forest
fires, the forest fire danger rating system was developed to estimate forest fire risk by means of
weather, topography, and forest type. Forest fires occurrence prediction needs to improve
continually. Logistic regression and spatial analysis was used in developing the forest fire
occurrence probability model. The forest fire danger index in accordance to the probability of
forest fire occurrence was used in the classification of forest fire occurrence risk regions.
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TABLE 1. Danger index of forest fire occurrence
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Danger Index Probability Value(%) Percent

Danger Index

Probability Value(%)

Percent

1 0.494046 over 5
2 0.393599-0.494046 5
3 0.330510-0.393599 5
4 0.284670-0.330510 5
5 0.248060-0.284670 5
6 0.215709-0.248060 5
7 0.187068-0.215709 5
8 0.160904-0.187068 5
9 0.136610-0.160904 5

10 0.113900-0.136610 5

11

12

13

14

15

16

17

18

19

20

0.093179-0.113900

0.074446-0.093179

0.057154-0.074446

0.041886-0.057154

0.028696-0.041886

0.017992-0.028696

0.009701-0.017992

0.004076-0.009701

0.000962-0.004076

Less than 0.000962
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FIGURE 1. Prediction ratio curve for goodness—of-fit-test on forest fire
occurrence risk regions (1993~2002yr data)
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TABLE 2. Classification of danger index for forest fire occurrence risk map

Classification Extreme High Moderate Low Very Low
Danger Index 1~4 5~8 9~12 13~16 17~20
Area Percent(%) 20 20 20 20 20
Ratio occurred Forest 584 996 11 63 16

Fire(%)
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FIGURE 2. Classification of forest fire occurrence risk region using logistic model in Uiseong-gun
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FIGURE 3. Comparison of prediction ratio curve for estimating two probability models
{1993 ~2002yr data)
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