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ABSTRACT

The study of the scars formed on the bark of pine trees damaged by forest fire was carried out in the
burned area of Samchuk and Donghae in 2000. Fire scars were formed on the bark of trées when fire
passed by the tree. Fire scarring is usually found on the windward .and leeward sides of the tree. Fire
spread was analyzed topographically using the fire scars formed at the tree stem. Fire spread was
closely related to the shape, slope and direction of the forestland. Four fire direction types are
classified according to the shapes of the forestland. The height of the fire scar was higher on the
leeward side than on the windward side of the trees studied. The burnt area of the total bark of the
tree was over 30% in dead trees and below 12% in living trees. The regression model of the burnt
stem area using the height of the fire scar, the diameter of breast height and the height of tree was
Y =-2.484 X Height+0.04199 X D.B.H-1.686 X Windward+11.172 X Leeward+23.432(r=0.936, F=409.968,

P>0.0001). :

Key words : forest fire, fire scar, windward and leeward side of tree, fire direction

L M s

M IR IR #ES 2 I AEEA)
o] Mgl Fxdl= 7FE 2 Y9doln, AkEol <siA
A2 AE BYgo] WMelE T, QIF7T BS AMES)
7] olARE Aol BYgle]l dojuke XA A
Fo| sz Aol EAjshes 7198 E &, 94,
IAE, 2B, 98 5o] dade S &
Stk

ZHAZ 109751991~20003) 4HE 2R ATE 4,020

ol I HAL 39410 ha o)Ath. ARS = F
& 7] FUIE A I g HAEeE Ft
FAE Kol glow 1996 1A ARET 2000
B AHEe] HESAE hdslr)d] ol2dtE
2. 2001).

2hEo] AR & Baj=e 4bEe] s, Akge] 2
ALl UIFt ABES AT, o)Eel gk I
7} el Al=s T i)

ARETER| o} APHN ] ZALE B3, Bo] @A

S2o| 7o) BATE AT 5 s 7he] wY)

Corresponding Author : Hee-Mun Chae(cheemun @hanmail.net)



Chae and Lee: Analysis of Fire Direction and Pine Tree Survival using to Fire Scar formed in Tree Stem« 31

o

| FRbE VRS R vige] K= whh¥¥(leeward
side)ell X WA=, o)A 8o 47 A& o
o} 7P} EfEO] A7l S8-S0l ofsfiA] WAy
gt} olefdl AgEole Fo tiFddol <t gas
o] B0l o AFoE Feshs Goll o3 WAYst
1, BASE 559 7S 7|02 uigo] e
(windward side)ollA] BFo] A&E3h= A)tRTH
leeward sideol}A] BZo] 2KESh= Alzto] 2] wlEell
FAE, dutdoz EX=E 7|¥7) wal Aot
F& Ao FeE Al SKEtkGutsell er al,
1996).

A 3E3H(surface fire) WAl longleaf pine
(Pinus palustris)®] 57l BA=mL 9oz 22}
A oA, 257} 871°Ce] ©)2A) =W wood-
flameo] WAYHH, Boll oJsiA] F=ule] HWHol= BA}
o] FAE A, FEo nigho] R W& (leeward
sidey Wlgo] F= (windward side)2rT} U] %
2 EE W) Hu= 5] Sujo Exl=o)] Ak
THGeorge et al., 1964).

Aol HEE B3t 4579 FFE K
cylinders ©]83l4A7: Tem, 17em, 27 cm, 34 cm,
%0]; 3.5m) 7t §7bl Fol W 25E |5 4
3, Bo| WskE Bt 715E x5 98 5
of w2} tha: zjeo|7h v, B3 0] 40cme] =0]
X 7FE £ 2%E 71EsY. & 3739 Aok
2k H7e] A9y Hr) 255 &3] 45len,
olHg ATE T3t AAl 54 oM 2 )
AEE = slth(Tunstall er al., 1975). Populus
tremulidie®] QAN Eo] HAF T PY&EF 5.2
o] EA=o] 50% ot om, nAg fEL
0% °Pd BAo] AT I)ARNE HAIG
A o] AEEL A, BRlare] wole A
e Te] lria s thJames er al., 1987).

g (hardwood)?} G (softwood)d] 14575
ol-gsle] Fefl gt F5o) HagS FA7 A, A
e TR AR AT BY] don, 559
w2t Aol 7], 9T, 79 =S ojet
Fell gk Agke] Alzle] DeRzIchRobert, 1965).

meta] 2 AFors AR F BAleRg o83t
of X§ gl Al chge] He Weke Fogslal, ¢

Bo] YEE FHE Faje] M BN Hn
Aol A 418 WA A 520 AE B o)
3 71 ARE AT B,

II. X5 3 2y

2000 1A Fa, AHAS AR A
FE0] 7l BAE BAE o] 83le] 2hEe] it
Yo BAslgon, 2A77RS 2000, 200149,
20029 313 B2k vild 8~9%ol 23]4 ARSI

ZAME F B4 6328 o AR IR Yol A
T 7o) Y EASE FhE A0 E vl
o] B= "k windward side)@ WFEN8F(leeward side)
o] FAHM, 2hEA oJalix FHE EAbTe EolE
EAHon, Bxlao] AHE 759 £ae) dAE
AR

Z} ZAASEL A FEE 10X 10m 5= 10X 15m
A& 607he] ZAFF)BI AR
ZAPAIT, ZARR G $59] AE o
o] AfAz} BAEE 243140}

21. BXFE 0B Mg malxle| AHEE HEY
-E—M
AT RE 58] 815 Folo) e S48
of, ZAFRS) BAH] W BAREoR, B
o WY mE AP EAE Slste] BAlEe} A

et

22. EXEE 088 ARIIEXIS 2LIS ME BN
WES 5B} TR 580) BAT Bolg 0|8}
o 539} 47, Boll & SRz BAs Eas)
o) 2hg Y F 2Re) A R BT
5%0) A} FEL 52e) S0l EAfele Pl
FTE o§3AEL, AN TARL S8 1ge)
wale] 78 FXT BAsT

L &zt 3 &
3.1. BXFEE o288 AR I[3iX|e| AHEEM SEY

Fig. 12 52| 537kl BAl=o] FAd%e 29 =



32 Korean Journal of Agricultural and Forest Meteorology, Vol. 3, No. 1

e
ke
I
-k
. H
) !
___.&_)____,-.-_.
>

E 0.3 !
’,10 ! 3.0
P04 17 ! ‘

: 22

! 2.0 . «50 _ 40 :

; 18  1om

Fig. 1. Prediction of wind direction using fire scar and fire
scar formed in tree stem after forest fire(Arrow; wind
direction, 1, 2, 4 number; living tree, other numbers; dead
tree).
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Fig. 2. Estimate of forest fire spread direction by fire scar.
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Table 1. Fire scar size and height and D.B.H of tree in
burned area

Wind Lee Height DBH Scar
ward(m)ward(m) (m) (cm) Area(%)

2000 Living 1.3 27 104 157 259
Dead 27 34 83 12 409
Living 0.25 1.3 76 179 171

2001 Dead(2000) 1.29 27 68 118 397
Dead(2001) 0.5 2.1 67 142 313

Living 0.5 1.2 10 20 12.4
Dead 1.2 33 11 21 30.5

*Windward: Height of windward side in burned stem of tree.
Leeward: Height of leeward side in burmed stem of tree.
Height: height of tree. D.B.H: diameter at Breast Height of tree.
Scar Area: Area of fire scar in bumed stem of tree. Living:
survival tree in study plot, Dead: dead tree in study plot
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Table 2. Summary statistics for logistic regression model
for survival tree in pine tree(r=0.936, F=409.968, P>0.0001)

Coefficient t-value P
Hight -2.484 20.787 0.0001
D.B.H 0.04199 0.975 0.0001
Windward -1.686 3.012 0.0331
Leeward 11.172 30414 0.003
Constant 23.432 30.521 0.0001

Windward: Height of windward side in burned stem of tree.
Leeward: Height of leeward side in burned stem of tree. Height:
height of tree. D.B.H: diameter at Breast Height of tree

Y=-2.484 X Hight+0.04199 X D.B.H-1.686
X Windward+11.172 X Leeward+23.432
(r=0.936, F=409.968, P>0.0001).
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Y=-2.484 X Hight+0.04199 X D.B.H--1.686
X Windward+11.172 X Leeward+23.432
(r=0.936, F=409.968, P>0.0001).
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