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ABSTRACT

The number of forest fire under various conditions such as year, month, time, day of the week,
region, damaged species, cause, and damaged area are checked, and the statistics of the forest fire caus-
ing materials in recent 14 years ('91-'04) are analyzed. The result shows that the year majority of forest
fires had happened in last 14 year was 2001 and most of forest fire occurred in April, Sunday, around
14:00 to 15:00. The most damaged region is Gyeongsangbuk-Do, followed by Gangwon-Do, Jeollabuk-
Do, and Gyeonggi-Do. The most damaged species is pine tree. The main causes of forest fires are acci-
dental fire and incineration of a field boundary; however, recently, incendiarism is increased. The result
of analysis on the damaged area shows that small fires under 5 ha occurred most frequently and large
fires (over 30 ha) occurred mostly in Kangwon province (44.2%). The result also shows that the large
forest fires (1,113 minutes) require 7.5 time more than the small forest fires (148 minutes). Especially,
since average damaged area caused by large forest fire was about 470 ha per incident.
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Table 1. Number of forest fires occurrence by total source
('91~'04)
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Table 29} 7o) wi\d H 44470] LTA3IH L, A=
HEE 20019 (12.6%), 20008 (11.7%), 199541 (10.1%)
£o 7 Wol wRAEGoH, 2001, 20004, 19954
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Variables Mean Highest frequency Table 32 € AHEHAY RIE2A 1497 A= 4
Year - 2001 E 622071 oA 75.8%7F 2~49Q) wH JF L
Month - April AL, G AR 719 49(35.5%), 39(25.1%),
Day - 5 29(152%) o2 @ol TAsATh oA -2yt
Time - 14:00~15:00 7F & 715l &3tar o] wid A= 71§
Day of the week _ Sunday Ao 7Pg zizxstal, WXFe] JES ol vigol
Holiday i Ordinary day 7d3te] diiFE2 A 855 (Fuel Moisture Contents)”t
Damaged area 7 ha/incident | Below lha oA A zEe] vl dxs glom, ke
Suppression 148 minute/ | 30~60 minutes T]E]%P’] A ok siel _EO}L}X] _0“%7] t_[H“"j:oﬂ =
duration incident Hele AHEo] FF e Aol Tl gHole ¥
Region - Gyeongsangbuk-Do &9 wate de7h U oA EARIEC]
Ownership i Private AHE Hol 37| wjEe) o]Ee] FFejo] o AkEo]
Species - Pinus densiflora wol sk ity 59, A=MR Wu diol
Canse i Accidontal fire 4909 FHFHAT 1998, 20001, 2002132] Zg-ol=

395 7Y B AbEo] B ST o] AL o]
T dFo R st HH 7hEol A8l AHEAEAI 77t
AFAN Aoz ATHHT)

U AU AE 59(7.4%), 279 (4.0%), 208
(3.7%) =22 Ho] WA=t YA & Aol= ¢l
Ak 548 o2 GE 9 AE5YF 32 - Pol
ol 3] AHEEAo] Wkd Zloz dohEch X
st E=71E MR e AEd~109)0 36.2%,
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S A AHEIA ASE 14~1541(17.5%),
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Table 2. Number of forest fires occurrence by year ('91~'04)

Year 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | Total | Mean
Number | 139 | 180 | 278 | 433 | 630 | 527 | 524 | 265 | 315 | 729 | 785 | 599 | 272 | 544 | 6220 | 444
Ratio (%)| 2.2 | 29 | 45 7 |101]| 85 | 84 | 43 | 51 |[11.7|12.6| 96 | 44 | 87 | 100 -

Table 3. Number of forest fires occurrence by months ('91~'04)

Month 1 2 3 4 5 6 7 8 9 10 11 12 | Total
Number 275 946 | 1560 | 2205 | 338 155 26 12 81 144 195 283 | 6220
Ratio (%) 44 152 | 251 | 355 5.4 2.5 0.4 02 1.3 2.3 3.1 4.5 100
Table 4. Number of forest fires occurrence by week ('91~'04)
Day Sunday Monday Tuesday | Wednesday | Thursday Friday Saturday Total
Number 1145 892 836 926 806 830 785 6220
Ratio (%) 18.4 143 134 149 13 133 12.6 100
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Table 5. Number of forest fires occurrence by week holiday
& ordinary day ('91~'04)

Day Ordinary day Holiday Total
Number 4625 1595 6220
Ratio (%) 74.4 25.6 100
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Fig. 1. Number of forest fires occurrence by regions.
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Table 6. Number of forest fires occurrence by correspondence analysis
Region Year Total
1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004

a 12 13 36 70 75 42 76 31 88 | 162 86 52 11 57 811

b 15 21 19 81 77 56 52 30 25 59 64 54 29 46 628

c 23 29 42 38 80 58 27 8 13 31 44 33 24 49 499

d 15 22 47 67 | 106 71 76 25 24 | 112 | 131 89 42 | 111 938

e 5 7 4 8 12 4 14 16 17 6 17 121

f 6 10 26 26 17 29 2 11 6 14 10 19 187

g 4 2 4 5 11 3 4 10 48 30 13 22 169

h 10 5 16 13 34 23 15 21 17 21 38 24 6 25 268

i 3 6 21 16 19 23 13 4 19 61 38 27 15 272

j 6 8 12 26 13 7 8 14 13 30 27 13 27 211

k 5 3 8 14 21 17 8 9 19 36 26 17 13 199

1 11 35 43 29 42 70 60 29 26 54 56 56 32 85 628

m 4 7 12 17 43 54 38 18 28 54 58 48 12 22 415

n 0 2 4 2 3 7 4 3 5 2 0 0 1 35

0 9 12 14 33 44 49 39 22 84 47 45 8 14 429

p 11 11 24 37 21 40 19 28 61 62 46 22 21 410

Total | 139 | 180 | 278 | 433 | 630 | 527 | 524 | 265 | 315 | 729 | 785 | 599 | 272 | 544 | 6220
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Table 7. Results of correspondence analysis

Region . .
liem a b c d e f g h i ] k 1 m n 0 p

Number of occurance| 811 | 628 | 499 | 938 | 121 | 187 | 169 | 268 | 272 | 211 | 199 | 628 | 415 | 35 | 429 | 410

Most frequent year |2000| 1994|1995 (2001|2002 | 1997|2001 |2001|2001 {2001 {2001 | 2004 | 2001 | 1997 | 2000 | 2001
Most frequent month | Apr | Apr | Feb | Apr | Apr | Apr | Apr | Feb | Mar | Apr | Apr | Mar | Apr | Feb | Apr | Apr
Most frequent day last | first | mid | first | last | first | first | first | last | last | first | mid | first | first | first | first
Most frequent time |14-15/13-14(13-14{14-15[14-15|13-14|14-15|13-14/|15-16|13-14(13-14|14-15|14-15|14-15|14-15|14-15

a: Gangwon-Do, b: Gyeonggi-Do, c: Gyeongsangnam-Do, d: Gyeongsangbuk-Do, e: Gwangju, f: Daegu, g: Daejeon, h: Busan,
i: Seoul, j: Ulsan, k: Incheon, I: Jeollanam-Do, m: Jeollabuk-Do, n: Jeju-Do, o: Chungcheongnam-Do, p: Chungcheongbuk-Do

Table 8. Numbers for forest fires occurrence by causes

Cause Year 19911992{1993|1994|1995[1996| 1997 | 199819992000 {2001 | 2002|2003 | 2004 | Total
House fire 0 0 0 0 0 0 1 0 0 9 | 11 1 3 33
Power cable 0 0 0 0 0 0 1 0 0 0 2 0 1 6
Factory fire 0 0 0 0 0 0 2 1 0 2 3 1 1 12
Military training 0 0 0 0 0 0 9 5 0| 10| 9 6 4 6 49
Lightnig 0 0 0 0 0 0 1 0 0 1 4 1 0 0 7
Angler carelessness 0 0 0 0 0 0 2 4 0 5 0 1 1 1 14
Ridge fire 34 | 51 | 74 | 63 | 138 75 | 57 | 33 | 57 | 73 | 69 | 52 | 25 | 39 | 840
Burning agricultural-debris | O 0 0 0 0 0O [ 40 | 27| O | 61 | 68 | 57 | 29 | 45 | 327
Cigarette 3 6 16 | 0 0 0 |33 ] 15]21 |65]|8 | 60| 44 | 51 |402
Climber carelessness 0 0 0 0 0 0 12 | 11 0 0 0 0 23
Folk belief behavior 0 0 0 0 0 0 2 1 0 5 0 | 11 | 28
DMZ clearing 0 0 0 0 0 0 0 0 0 0 0| 12| 12
Arson 0 0 0 0 0 o |11 | 7 0 | 18| 14|16 ]| 1 15 | 8
Temple fire 0 0 0 0 0 0 2 0 0 2 0 0 4
Edible plant taker 0 0 0 0 0 0 1 3 0 12 0 19
Visiting a grave 10| 9 | 15|41 | 34| 38 (33 | 15| 21 | 47 | 45| 63 | 30 | 22 | 423
Debris burning 7 6 3 1 0 O |40 | 25| 13 | 68 | 47 | 58 | 26 | 46 | 340
Play with fire by children 9 |11 | 24|18 | 28 12| 11 | 10| 18 |26 |21 | 3 13 | 207
Welder carelessness 0 0 0 0 0 0 5 1 0 4 6 7 2 8 33
Visitor's carelessness 66 | 72 | 117|195 313|247 231 | 90 | 155|312 | 342|219 | 96 | 247 |2702
Laborer carelessness 0 0 0 0 0 0 2 0 0 13 4 1 6 34
Electronic leak 0 0 0 0 0 0 5 0 0 4 3 3 3 2 20
Psychopath 0 0 0 0 0 0 1 0 0 2 5 2 0 3 13
Sparks of fire by train 0 0 0 0 0 0 1 2 0 3 8 2 3 6 25
Picnicker carelessness 0 0 0 0 0 0 0 3 0 0 2 2 0 0 7
Eﬁf;ﬁfjﬁ’;ﬁg field olololo|lo|lo|s|3|o|lo|a|1]o0o]o]1e6
Others 16 | 27 | 42 [ 109 | 127 | 139 | 6 6 | 38 | 21 3 3 2 3 | 542
Total 139 | 180 | 278 | 433 | 630 | 527 | 524 | 265 | 315 | 729 | 785 | 599 | 272 | 544 | 6220
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Fig. 2. Number of forest fires occurrence by species of
trees.

59
Y Aol ABHET B Ae e FEn ¥
zyl *(43%)01 BE A% YAF shpolAu, 2t
T AR BEFYS s dnHom &
Aol B WAel AN e BEANE LS
o %ol £ woleh

324 F3|HA 2 FspAQAIZHE HIERA]
2HE-usH A Fig. 3% 72o] 1ha V| 9H58.7%),
1~5 ha(35.0%), 6~10ha(3.2%) <22 et om | 13
WA Sha ©o]&te] FARAYEES WA AHEEAY AT
93.7%°1 Fshs AOE e, 1497 Y B+t
2HEuE] WAL Tha JE Aoz el
TS AHERE AQAZHE BARIEE Fig 49 72
o] 30~60%-(25.2%), 60~90%-(17.6%), 10~30%-(13.9%)
o2 UERo™, 60 ool XIskE]= HlE&-2 40.5%
KoL, 1497 AG AR P AQA T 148%
=2 UERETH
1P| 3L Fig. 59F #ro] A 3l
47

Sha ARk AR
8] wse] TALAAIA Yy 0w

232 QA 7

4000

3500

3000

2500

2000

Number of forest fire

1000

500

Damaged area [ha)

Fig. 3. Number of forest fires by damaged area.

Number of forest fire:

S

o
B R \fb é@ 5@ ¢<3 qﬁ° iﬁ}
&s“@&é’gp‘\np\@@c

& P S ﬁp

»p“@»;@’ ry

Suppression duration [min]

Fig. 4. Number of forest fires suppression duration.

T. of Korean Institute of Fire Sci. & Eng., Vol. 20, No. 2, 2006



60

oAl -

ol

300 40
- - -l - - suppresion duration
250 | —#—damaged area n t 35
= R IH'III\ 30
£ . , —
- 200 - . . /'\ 2
= 3 k . S @
S 150 | - " - . gL 0 8
z - [y .oy \ s
S | \l 15 2
‘2 100 fll \ P | é’
@ R
P | - 10 &
§ 50 ‘/\. | \. e
73] A o I|| IA/ 5
—
0 _.\‘ 0
1 1 1 1 1 1 1 1 1 2 2 2 2 2
] ] 9 9 8 8 ] 9 ] 1] 0 ] ] o
8 ] 9 ] 8 ) 8 9 ] o o 0 ] o
1 2 3 4 5 ] T 8 9 o 1 2 3 4
Year
Fig. 5. Trend of forest fires suppression duration & damaged area by years.
o] AW AFF gy W2 Frkshe AUl 60
9739 Ag-= Aszte] e Betal s
wao] 2 vehd e HBAE S we Azke 50
4]
AHEE Zog wdEm, 2000 Ag-dle 23 S .0
saeazie] dedE Brsi sause] 2 AL §
AR BF FOoR ME A B Asig £ 3 S 30
o7 et 2
ki o 20
E
33 0" L AEj BN z 10
33.1 A7 RIERA 0
F 1497H(91~04) f-2lutzhe] e AHE (30 ha ©] S 8 & & S
. & SO & S
24y Table 99} 7ol F 777122 20004 (20.8%) 7} ¥ & &
A w@ol wAgon, 7 the-S 97d(13.0%)7 024 ©
(13.0%) €02 Jeth =8 oy AEe 4dZo| Months
g Zo] dgglon, 4o AAEXY, AMSER Fig. 6. Number of forest fires occurrence by months over
30 ha.

o g AvpRoA Yatrte] AstE 7Y ol WAy
3T

E3], ¢ U8 AHEIAASE Fig 634 7ol 49
ol 71.4%7}F WA= 74| AA T 38 15.6%, 2
o 6.5%, 193 119 Afolol| 2.6%, 129 1.3%7} 2+
b A she AE JERATH BT 295E 497E4
N7t 30ha o] iy AHEEAASe] FHuE
&2 A UE AR ASFY] 93.5%8 HAsIdTh

= wr
TS, A Uy A ASE 59(13.0%), 12

R

s g

2 (10.4%), 74(9.1%) o2 wo] WyshHA Y=E
2 Aole JRAT 53] 54A7 g8 g5 g
3] Uy Aol B Zoz eyt o] T
Sk 4zl AEY - Ay - §h2]o] 9lo olw] LkE
AT =4 et Ao g AdEy, =7 gy
AR = AR (1Y ~10Y9)00 45.5%, a0 (11Y

~202)0)] 31.2%, 3HE21U8~31Y)0)] 23.4%2] +=oF

3

Table 9. Number and ratio of forest fires occurrence over 30 ha

Year 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | Total
Number 2 5 8 2 2 7 10 3 1 16 2 10 0 9 77
Ratio (%) 26 | 65 | 104 26 | 26 | 9.1 13 1 39| 13 |208]| 2.6 13 0 11.7 | 100
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Table 10. Large scaled forest fire damage per year
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Fig. 8. Number of forest fires occurrence regions over
30 ha.

. Damaged . .
Year Day Region area (ha) Cause Ownership Tree species
1991  April 7 Hwawon-myeon, Haenam-gun, 79.8 ridge fire private Pinus thunbergii
Jeollanam-do
. Songsu-myeon, Imsil-gun, L . Pinus densiflora/
1992 April 5 Jeollabuk-do 47.85 | visiting a grave private Broad leaved tree
1993|  April 17 Wondeok-eub, Samcheok-si, 5052 visitor's national/private Pinus densiflora/
Gangwon-do carelessness Broad leaved tree
1994|  March 7 Toseung-myeon, Goseong-gun, 0 others private Pinus densiflora/
Gangwon-do Broad leaved tree
. Subi-myeon, Yeongyang-gun, . . . . .
1995 April 5 Gyeongsangbuk-do 45.8 ridge fire national/private | Larix leptolepis
1996 | April 23 Jugwang-myeon, Goseong-gun, 3762 others national unwritten
Gangwon-do
1997| April 12 Toseung-myeon, Goseong-gun, 276.7 military private Pinus densiflora
Gangwon-do training
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Table 10. Continued.

L

. Damaged . .
Year Day Region area (ha) Cause Ownership Tree species
1998 | March 29 Sachun-myeon, Gangneung-si, . burning . | private/national | Pinus densiflora
Gangwon-do agricultural-debris
1999 | February 18 Dong-myeon, Yanggu-gun, 63.5 others national Larix leptolepis
Gangwon-do
. Geundeok-myeon, Samcheok-si, . . . Pinus densiflora/
2000 April 7 Gangwon-do 12997 | debris burning private Broad leaved tree
2001 | April 19 Wonnam-myeon, Uljin-gun, 94.6 visitors national | Pinus densiflora
Gyeongsangbuk-do carelessness
. Bibong-myeon, Cheongyang-gun, . . . Pinus densiflora/
2002| April 14 Chungcheongnam-do 2216 | visiting a grave | national/private Broad leaved tree
2003| April 6 |Bonggok-dong, Seo-gu, Daejeon visiting a grave private Pinus rigida
2004| March 16 Okgye-dong, Gangneung-si, 430 arson private Pinus densiflora/
Gangwon-do Broad leaved tree
Table 11. Number of forest fires damaged area over 30 ha
Damaged area Frequency Ratio (%) Damaged area Frequency Ratio (%)
30 ha 4 52 46-50 ha 7 9.1
31-35 ha 6 7.8 51-100 ha 19 24.7
36-40 ha 1 1.3 over 100 ha 30 39
41-45 ha 10 13 Total 77 100
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