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Classification of Forest Fire Occurrence Risk
Regions using GIS
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ABSTRACT

In order to decrease the area damaged by forest fires and to prevent the occurrence of forest fires,
we are making an effort to improve prevention measures for forest fires. The objective of this study is
to classify hazard regions where forest fires occur based on the factors that contribute to the
occurrence of forest fires. Forest fire sites in the Uiseong-gun, Gyeongsangbuk-do were surveyed
according to the factors of forest type and topographic characteristics where the forest fires occurred.
We used a correlation analysis to determine the forest fire occurrence factors and a conditional
probability analysis and GIS to determine a forest fire danger index. The resulting forest fire danger
index was used in the classification of forest fire occurrence risk regions.
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FIGURE 1. Forest fire occurrence and damaged

area in Uiseong-gun
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TABLE 1. Forest fire occurrence cause in Uiseong-gun
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FIGURE 2. Flowcharts for classifying forest fire occurrence risk regions

AGA A e ARFE AAFAS 23
=g Ay ARYAAAY FARS UE 4 T
AEE FHs AEePAFE FH&T
A9 A7 ugoR SAS FAZEIYE
ol gsle] 2z FAE A T ALY E HAE
of et ¥ gl EYE FAEE A
3t

2) AEAFPAY F&

AESYF B gvn AZEHE FARE
FoA O FAEe QA=A ¢ SHE F
ARE goz AEAPX S FEeET A
43l o, MY FAZE FHIZE o &
e 7zt &3¢ 2§t 1993~1998d A
BUAAET 23R 8L ol83H 2FEE
FAE $4E AETYHEL FIAT AE
g ARest AFFAEAS JF-E 50m
ol uvehton B AFrME FHELAE
100m= AAsHh o)A LAAHE 100m
HHEAL AAEY 2 g9 FAEHL
FYS AE2YEAEE AT ok M
g Rolth. mety FAE £A4E AETYEE

& 78 o ArcView 3.18 o] 83l AHEwA)
AHE 100m HAEY & odg 10m3AL=E
7AW o=z ¥l 10m Y=g M o
2 FAZY FHEXNE AA3AG FHEY
& B3 $A4d AN ES 78 U T
FAEZE S HF AELAFES T8N
th Tt ARTAFES WHHEE 20F
F3sted AHELANFATE A3, T A
AE AFE Lo AELTRHEPAHE 7&
st 7EE A9y AL A
9late] 1999~20039 AHEEAAHE ARE FH
£-8te] o &u) 2 M (prediction rates curve) &
B3

BN Aot

1. AHEEE FHE MY

Aol WANFL BAAY Astel Wy
A5 Bde] U Aoz wuse 94, UE,
A7, 93, 15 A, ARg, £2, 22, 84,
4, BA, A4, 544, 49 5 157 A
of theted 28 3% o] FAEE FEIU.



GISE °-8% MHEWIHEXIY T/ oINY - 2 - Y - YR . YRl - NYR

e b - a=

o ey

FIGURE 3. Construction of GIS data conceming forest fire occurrence in Uiseong-gun
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TABLE 2. Analysis of forest fire occurrence point
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TABLE 3. Correlation analysis by factors conceming forest fire occurrence
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TABLE 4. Making groups for classifying forest fire occurrence risk regions
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TABLE 5. Occurrence ratio by factors using forest fire occurrence point from 1993 to 1998 (units: %)
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2 0.42829 0.40017 0.37372 0.39720 0.35604 0.28897 0.53370
3 0.18948 0.12396 0.33876 0.39937 0.28991 0.17788 0.59332
4 0.13902 0.08747 0.20491 055329 0.31789 0.65525 0.42517
5 0.16865 0.04813 0.22364 0.45811 0.24997 0.36922 0.31885
6 0.11987 0.02651 0.14530 0.23567 0.17650 - 0.23801
7 0.01437 - 0.09825 0.27516 0.16912 - 0.17381
8 - - 0.08120 0.22595 0.16063 - 0.1268
9 0.01400 - 0.03450 0.33657 0.17809 - 0.16165
10 0.06160 - - 0.32251 0.19776 - 0.20023
" 0.07142 - 0.19602 0.16289 0.16478 - 0.19516
12 0.06341 - 0.48983 0.16334 0.10758 - 0.28159
13 0.01001 - 0.13675 0.17699 - - 0.07452
14 - - - 0.16586 0.02268 - 1.94440
15 - - - 0.15500 0.57501 - -

16 - - - 1.66416 1.20246 - -

17 - 0.01427 0.19062
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TABLE 6. Danger index of forest fire occurrence

HEYx|= EHE (%) B H| Z(%) HAEx = &HE 2H%) Xt B(%)
1 0.1407101% 5 11 0.017065~0.021278 5
2 0.104340~0.014071 5 12 0.013506~0.017065 5
3 0.083092~0.104340 5 13 0.010336~0.013506 5
4 0.068960 ~0.104340 5 14 0.007466 ~0.010336 5
5 0.057253 ~0.068960 5 15 0.004819~0.007466 5
6 0.047743~0.057253 5 16 0.002453 ~0.004819 5
7 0.039590~0.047743 5 17 0.000927 ~0.002453 5
8 0.032434 ~0.039590 5 18 0.000001 ~0.000927 5
9 0.026324~0.032434 5 19 0~0.000001 5
10 0.021278 ~0.026324 5 2 0 5
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fire occurrence risk regions (1999~2003 data)
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FIGURE 5. Classification of forest fire occurrence risk region in Uiseong—-gun
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