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A Study on the Spatial Distribution Characteristics of
Forest Fire Ignition Point in Gyeongsangbuk-do
Applying the Likelihood Ratio*
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Abstract : This study analyzed the spatial distribution characteristics of forest fire ignition point by applying
likelihood ratio. Analysis of the obtained results, a high correlation with the forest fire ignition point was found
in elevation, slope, aspect, geologic, landcover, forest type, topographic wetness index, effective soil depth, average
temperature, and average highest temperature, excluding soil drainage. Moreover, the result that driven in the
spatial distribution characteristics of the Gyeongbuk forest fire ignition point, most of the point have distributed
an elevation of 0~200 m (48.4%), a slope of 10~20° (42.3%), and the aspect is located at South direction (22.8%).
In addition, 34.6% of the geologic area of the forest fire ignition point corresponds to granite, and the land-cover
was mostly distributed in the forest area (88.4%). In the case of forest type, maximum 30.6% were found to
be in the mixed forest of soft and hardwood, and the topographic wetness index was found to be in the range
of 2.3~5.5 (58.5%). In addition, forest fire ignition points were found to be widely distributed at the section
of 50~100 cm (49.5%) in the effective soil depth, 11.9~12.6°C (24.0%) and 24.8~25.5°C (30.1%) at the average
temperature and average highest temperature respectively. The results derived from this study can be used as
basic data for forest fire management policies and practices.

Key Words : Forest fire, Likelihood ratio, Gyeongsangbuk-do, GIS, Spatial distribution
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Geologic

B Paleozoic Strata
[ Porphyry
[ Metamorphic rock
[ Limestone
I waters
[ ] Tertiary Strata
B Dykes

[ ] Mesozoic Strata
[ Alluvium

[ Sedimentary rock
[0 Gneiss

[ Pyeongan Supergroup

[ SE(112.5-157.5)
[ s(157.5-202.5)
I sW(202.5-247.5)
I W(247.5-292.5)
NW(292.5-337.5)

(d) XAz
127°53'E 129°24'E 129°24'E

forest type
[ Quercus
0] Mixed

0] Larix kaempferi
I Pinus densiflora
[ | Non-forest
| Non-forest land
[ ] Broad-leaved forest
B pinus rigica
[ Farmland
] Pinus koraiensis
I Broad-leaved P.
[ Pesture
I coniferous P.

[ Bamboo forest

] castanea crenata

Landcover

I Built-up area
[ Agricultural area
B Forest area
B Grass land
Bl Wetland

[ Bare land

[ ] Non-stocked land
Bl Pinus densifiora P.
I Quercus plantation
[ | Devastated land
B coniferous forest
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Soil drainage
[ ] Excessively drained
[0 well drained

[ Moderately well drained|
[ Moderately poor drained
[ Poor drained

[ Rock land

[ Rock outcrop

Waters and etc.

3 2971 |A
S SRAlrE
129°24E

129°24°E

127°53'E

Effective soil depth(cm)

werage Temperature(°C)

o High : 13.8

127°53'E 129°24'F

Highest Temperature(°C)

o High : 26.6
S Low : 159
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Factor Class No, of Pixel in Study Area (%)|No. of Pixel in Point of Forest Fire (%)| Likelihood ratio
0~200 9,092,354(43.2) 351(48.4) 1.12
200~400 6,867,704(32.6) 276(38.1) 1.17
@ 400~600 3,333,609(15.8) 78(10.8) 0.68
Hevation 600~800 1,259,957(6.0) 16(2.2) 0.37
800~1,000 419,040(2,0) 4(0.6) 0.28
() 1,000~1,200 87,438(0.4) 000.0) 0.00
1,200~1,400 10,711(0.1) 0(0.0) 0.00
1,400~ 403(0.0) 0(0.0) 0.00
0~10 6,263,205(29.7) 134(18.5) 0.62
10~20 6,309,820(29.9) 307(42.3) 1.41
20~30 5,748,980(27.3) 220(30.3) 111
(b) 30~40 2,398,356(11.4) 60(8.3) 0.73
Slope(") 40~50 343,888(1.6) 4(0.6) 0.34
50~60 7,010(0,0) 0(0.0) 0.00
60~70 42(0.0) 0(0.0) 0.00
70~ 5(0.0) 0(0.0) 0.00
Flat 464,179(2.2) 2(0.3) 0.13
N 2,327,701(11.0) 39(5.4) 0.49
NE 2,644,473(12.6) 50(6.9) 0.55
© E 2917,543(13.8) 93(12.8) 0.93
. SE 2,593,084(12.3) 98(13.5) 1.10
Aspect() S 2,556,745(12.1) 165(22.9) 188
SW 2,506,082(11.9) 133(18.3) 1.54
% 2,678,044(12.7) 85(11.7) 0.92
NW 2,383,455(11.3) 60(8.3) 0.73
Alluvium 992,287(4.7) 10(1.4) 0.29
Tertiary Strata 528,467(2.5) 45(6.2) 2.47
Dykes 744,157(3.5) 10(1.4) 0.39
Porphyry 181,159(0.9) 6(0.8) 0.9
Volcanic rock 1,371,462(6.5) 36(5.0) 0.76
Granite 6,598,387(31.3) 251(34.6) 111
(d) Sedimentary rock 6,722,781(31.9) 247(34.1) 1.07
Geologic Mesozoic Strata 48,809(0.2) 2(0.3) 1.19
Pyeongan Supergroup 91,891(0.4) 3(0.4) 0.95
Limestone 159,754(0.8) 7(1.0) 1.27
Paleozoic Strata 23,.883(0.1) 2(0.3) 2,43
Gneiss 3,270,911(15.5) 101(13.9) 0.90
Metamorphic rock 104,778(0.8) 5(0.7) 0.88
Waters 172,580(0.8) 0(0.0) 0.00
Built-up area 577,780(2.7) 5(0.7) 0.25
Agricultural area 2712,810(12,9) 56(7.7) 0.60
© Forest area 16,702,059(79.3) 641(88.4) 1.12
Grass land 490,232(2.3) 19(2.6) 113
Landcover Wetland 103,553(0.5) 000,0) 0.00
Bare land 187,860(0.9) 4(0.6) 0.62
Waters 297,012(1.4) 0(0.0) 0.00
Quercus 49,795(0.2) 2(0.3) 1.17
Mixed forest of soft and hardwood 5,817,959(27.6) 222(30.6) 111
® Larix kaempferi 1,062,068(5.0) 23(3.2) 0.63
3 Pinus densiflora 4,581,136(21.7) 176(24.3) 1,12
Forest = =
Non-forest 6,012,281(28,5) 205(28.3) 0.9
ype Non-forest land 55,039(0.3) 200.3) 1.06
Broad-leaved forest 2,590,132(12,3) 54(7.4) 0,61
Pinus rigida 249,900(1.2) 11(1.5) 1.28
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B 2 M2 USX|Q K- SAR0! 710 REH| 24 HuAlL)
Factor Class No, of Pixel in Study Area (%)|No. of Pixel in Point of Forest Fire (%)| Likelihood ratio
Farmland 225,663(1.1) 11(1.5) 1,42
Pinus koraiensis 307,421(1,5) 16(2.2) 1,51
Broad-leaved plantation 26,928(0.1) 0(0.0) 0.00
Pasture 22,146(0.1) 1(0.1) 1,31
Coniferous plantation 49(0.0) 0(0.0) 0,00
Bamboo forest 367(0.0) 0(0,0) 0.00
® Castanea crenata 2,932(0.0) 0(0.0) 0,00
Forest Waters 997(0.0) 0(0.0) 0.00
type Populus 3,509(0.0) 0(0.0) 0.00
Non-stocked forest land 18,836(0.1) 1(0.1) 1,54
Pinus densiflora plantation 42,300(0.2) 1(0.1) 0.69
Quercus plantation 127(0.0) 0(0.0) 0.00
Devastated landwaste land 359(0.0) 0(0.0) 0.00
Coniferous forest 627(0.0) 0(0.0) 0.00
Abies holophylla MAX, 729(0.0) 0(0.0) 0.00
23~55 10,291 832(48.8) 424(58.5) 1.20
® 5.5~7.5 6,728,001(31.,9) 232(32.0) 1.00
TWI 7.5~10.4 2,903,949(13.8) 59(8.1) 0.59
10.4~20.4 1,147 474(5.4) 10(1.4) 0.25
Excessively drained 12,542,716(59.5) 522(72.0) 1.21
Well drained 4,477,070(21,2) 163(22.5) 1.06
o Moderately well drained 1,965,798(9.3) 19(2.6) 0,28
sl Moderately poor drained 1,038,673(4.9) 15(2.1) 0.42
] Poor drained 273,747(1.3) 1(0.1) 0,11
drainage Rock land 149,046(0.7) 30.4) 058
Rock outcrop 45,362(0.2) 2(0.3) 1.28
Waters and etc, 578,894(2.7) 0(0.0) 0.00
>100 7,739,337(36.7) 41(5.7) 0.15
o) 50~100 3,305,833(15.7) 359(49.5) 3,16
Hfective 20~50 3,003,065(17.4) 97(13.4) 0.77
. <20 5,176,769(24.6) 223(30.8) 1.25
soil depth Rock land 149.046(0.7) 30.4) 0.5
(cm) Rock outcrop 458,362(2,2) 2(0.3) 0.13
Waters and etc, 578,894(2.7) 0(0.0) 0,00
2.6~6.8 181,308(0.9) 0(0.0) 0.00
6.8~8.0 544,813(2.6) 7(1.0) 0.37
) 8.0~89 975,711(4,6) 11(1.5) 0.33
8.9~9.8 1,600,596(7.9) 35(4.8) 0.01
Average
9.8~10.5 2499,580(11.9) 6709.2) 0.78
temmperature 10.5~11.2 3 419,984(16,2) 120(16.6) 1.02
© 11.2~119 4,103,455(19.5) 158(21.8) 112
11.9~12.6 4,448,341(21.1) 174(24.0) 1.14
12.6~13.8 3237 518(15.4) 153(21.1) 1,37
15,.9~19.9 166,323(0.8) 0(0.0) 0.00
19.9~21.0 491,013(2,3) 6(0.8) 0.36
® 21.0~22.0 820,802(3.9) 10(1.4) 0.35
) 22.0~22.8 1,278,463(6.1) 22(3.0) 0.50
Highest
22,8~235 1,910,246(9.1) 42(5.8) 0.64
emperaure 235~24.1 2,705,007(12.8) 93(12.8) 1.00
Q) 241~248 3,663,420(17.4) 145(20.0) 115
24,8~25.5 4,907,837(23.3) 218(30.1) 1.29
25.5~26.6 5,128,085(24.3) 189(26,1) 1.07
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