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ABSTRACTS

This study attempts to categorizes the factors of forest fire occurrences based on regional meteorologic
data and general forest fire characteristics of 18 cities and guns in Kangwon province. To accomplish
this goal, some statistical analyses such as analysis of variance, correspondence analysis and multidi-
mensional scaling were adopted. To reveal the forest fires pattern of study region, a categorization pro-
cess was conducted by employing the quantification approach which medified and quantified the
metric-data of fire occurrence dates. Also, The fire occurrence similarity was compared by using mul-
tidimensional scaling for each study region. The major results are summarized as follows: It was found
that the meteorological factors emerged as different to each region are average and maximum temper-
ature, minimum dew point temperature and average and maximum wind speed. In the result of corre-
spondence analysis representing relationships between fire causes and study regions, Kangrung is
caused by arsonist, Chulwon, Hwachen and Yanggu caused by military factor, Sokcho and Chunchen
caused by the debris burning, and Samchuk caused by general man-caused fires, respectively. Finally,
the forest fire occurrence pattern of this study regions were divided into five areas such as, group I
including Samchuk, Kangryung, Chunchen, Wonju, Hongchen and Hhoingsung, group II including
Donghae, Taebaek, Yangyang and Pyongchang, group III including Jungsun, Chulwon and Whachen,
group VI including Gosung, Injae and Yanggu, and group V including Shokcho and Youngwol.

Key words : forest fire, meteorological factors, correspondence analysis, multidimensional scaling
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Table 1. Number and Ratio of forest fire occurrence over 30 ha
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Regions Kangwon  Kyongnam  kyongbuk Chungnam  Pusan Chonnam  Kyonggi Total
number(No) 22 6 4 2 1 1 1 37
ratio(%) 59 16 11 5 3 3 3 100
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Table 2. Results of ANOVA test for meteorological factors
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Temperature® Wind Speed®
Regions N Mean minimum Grass Mean Wind  Maxmum Wind
Temperature Temperature Temperature Speed Speed
Eastern Kangwon-D

Kangnung 536 77.02a" 3044 a -22.25b 29.07b 67.75¢
Tonghae 536 70.96 ab 26.04 a -14.52 ab 30.02b 71.95b
Sokcho 536 66.76 b 2384a -12.61 a 3322a 8093 a

Western Kangwon-De
Wonju 536 53.04¢c -9.68b -41.14c 14.05e 46.30f
Chunchon 536 49.80 cd -15.18 be -51.51d 14.10e 52.05¢
Yongwol 536 46.57 cde -21.74 cd -51.37d 16.63d 59.53d
Hongchon 536 43.07 def -26.21 de -56.04 d 11.88f 4159¢g
Inje 536 38.98 ef -26.82 de -64.69 ¢ 18.68 ¢ 5227e
Chorwon 536 37.38f -27.12de -67.15¢ 18.20¢ 6191d
Taeback 536 25.10¢g -3141e -65.88¢ 18.62 ¢ 5209¢
F-value 37.45* 85.82* 55.43* 304.52%* 164.01*

aunit: 0.1°C, Punit: 0.1 m/sec
fa, b, ¢, d, e, f, g is Duncan Grouping
* 1% significance level.
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Table 3. Number for forest fire occurrence by source

City/Gun A B C D E F G H I J K L M N Total
Kangnung 30 8 2 6 10 - - 2 2 13 - 1 4 2 80
Kosong 8 1 4 1 6 - - - 1 - - - 2 30
Tonghae 10 1 1 1 - 1 - - - - 1 1 3 20
Samchok 21 - 2 4 3 - 1 2 1 - 1 2 1 3 41
Sokcho 2 - - 1 4 - 1 - - - - - - - 8
Yanggu 4 - 2 1 1 2 - 1 - - - - - 1 12
Yangyang 6 2 2 2 - 1 - 1 - 1 2 - - 3 20
Yongwol 13 3 8 2 3 - - 1 - - - - - 2 32
Wonju 19 9 6 4 - - 2 - - 1 2 - 1 6 50
Inje 12 2 4 4 - 2 1 2 - 1 2 - 1 2 33
Chongson 9 - 6 2 1 1 1 - 1 - 2 2 1 2 28
Chorwon 1 - - 1 - 5 3 - 1 - - 1 - 2 14
Chunchon 23 5 4 4 7 5 4 2 - - 1 4 2 2 63
Taeback 8 - - - - - 1 1 6 - - 1 1 1 19
Pyongchang 8 4 1 1 2 1 1 3 - - 4 1 - 2 28
Hongchon 19 10 4 3 4 2 2 1 3 - - - - 8 56
Hwachon 4 1 2 2 3 6 1 1 1 - - - - - 21
Hoengsong 20 4 7 4 2 2 3 2 2 - - - 1 2 49
Total 217 56 52 46 42 33 22 19 17 17 14 13 13 43 604
Description of causes
A: a climber carelessness B: burning paddy field, C: burning agricultural-debris
D: debris burning E: cigarette F: military training
G: visiting a grave H: edible plant taker I: play with fire by children
J: arson K: laborer carelessness L: sparks of fire by train
M: building fire catches N: others
Table 4, Results of correspondence analysis
Proportion of Interia Confidence Singular Value
. . Singular . - -
Dimension Intertia . Correlation coefficient
value Accounted for Cumulative Std. 2
1 414 171 315 315 028 187
2 346 120 220 535 022
3 302 091 167 702
4 216 .047 .086 788
Total 544 1.000 1.000
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Table 5. Row and column score by correspondence analysis

City/Gun Mass Scores
1 2

Kangnung 146 -2.424 -.649
Kosong .038 410 -1.067
Tonghae 011 -.132 513
Samchok .045 -.498 1.123
Sokcho .010 -.206 -222
Yanggu 004 172 -.029
Yangyang .007 191 -.054
Yongwol 026 123 703
Wonju .038 291 469
Inje 010 .180 213
Chongson 019 347 398
Chorwon 032 626 -.820
Chunchon .025 -.040 -.207
Taeback .030 -.152 332
Pyongchang 019 167 -.287
Hongchon 037 344 -.190
Hwachon .030 430 -.889
Hoengsong 017 174 .663
climber carelessness 072 -.683 1.421
burning paddy field 065 .189 -.587
burnin,

agﬁcuﬁm al-debris 064 818 804
debris burning .009 034 -.067
cigarette 047 -7 -.463
military training 072 955 -1.076
visiting a grave 016 452 004
edible plant taker 2009 012 .065

lay with fire b
A Y 029 -.003 065
arson 088 -1.514 -.613
laborer carelessness 018 278 .106
sparks of fire by train ~ .012 013 073
building fire catches .007 -.389 .032
others .037 615 235
Total 544
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Fig. 3. Plot of correspondence analysis results.
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Table 6. Dissimilarity matrix of City and Gun

141

A B C D E F G H I J K L M N O P Q R
A 0 - - - - - - - - - - - - - - - -
B -33 0 - - - - - - - - - - - - - - - -
C 49 34 0 - - - - - - - - - - - - - - -
D 29 -11 -28 0 - - - - - - - - - - - - - -
E -54 -3 53 -29 O - - - - - - - - - - - - -
F -58 47 -57 -40 -65 O - - - - - - - - - - - -
G 36 23 -39 17 39 47 0 - - - - - - - - - - -
H 41 22 -40 -17 40 -52 -24 O - - - - - - - - - -
r -3 -12 -2 -7 -30 43 -18 -18 O - - - - - - - - -
J -4 -20 -36 -15 40 -52 -26 -22 -17 O - - - - - - - -
K 45 27 41 -20 -46 -57 -31 -34 -23 -31 O - - - - - - -
L 43 24 -39 -19 -38 -54 -28 -34 -20 -28 -33 O - - - - - -
M -39 -23 37 -16 40 49 -27 -29 -19 -28 -26 -31 0 - - - - -
N -33 -14 -31 6 -32 47 -19 21 9 -17 24 -21 -19 0 - - - -
O 40 23 -3 -17 40 -50 -24 -28 -16 -26 -30 -31 -27 -19 O - - -
p -39 -33 48 -28 42 -61 -35 -37 -29 -37 -36 -37 -43 -29 -38 0 - -
Q -37 -19 -32 -14 35 49 -23 -23 -16 -23 -26 -27 -27 -16 -17 -32 O -
R -53 -35 -4 -29 -48 63 -3838 41 -32 40 -39 43 -39 32 -35 -48 40 O
# Description of sources
A: Kangnun B: Tonghae C: Samchok D: Sokcho E: Wonju
F: Chuncho G: Taeback H: Kosong I: Yanggu J: Yangyan
K: Yongwol L: Inje M: Chongson N: Chorwon O: Pyongchang
P: Hongchon Q: Hwachon R: Hoengson
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Table 7. The scores of Multi-dimension Scale for forest fire
occurrence pattern of study area

City/Gun Dimension I Dimension I
Kangnung -0.0244 -0.5273
Tonghae 1.8348 0.7389
Samchok 0.0182 0.2712
Sokcho -1.0963 2.0616
Wonju 0.0591 0.1812
Chunchon 0.0050 -0.0878
Taeback 0.6902 1.3433
Kosong -1.4342 -0.0876
Yanggu -2.2584 -0.3966
Yangyang 1.1245 0.9351
Yongwol -0.5276 0.8558
Inje -0.9948 -0.5657
Chongson 0.2877 -1.3868
Chorwon 1.1491 -1.8797
Pyongchang 1.3534 0.5437
Hongchon 0.1022 -0.0571
Hwachon -0.1933 -1.7596
Hoengsong -0.0953 -0.1826
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Dimension 11
<

Dimension I

Fig. 4. The results of metric Multi-dimension Scale for for-
est fire occurrence pattern of study area.
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