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Abstract

In this study, a laboratory burning experiment was conducted to examine the combustion characteristics
of Pinus densiflora surface fuel by different slope conditions such as 0°, 10°, 20°, 30° We observed the
changes in forest fire behavior after fuel-bed ignition. According to the results of this study, the rate of
fire spread increased as the slope angle increased; it was 14 times faster at slope angle of 30° than at
0° The fire intensity also increased as the slope angle increased, ranging from 246.73 kW/m to 2,602.96
kW/m. The flame height and tilt decreased but the length of flame increased, when the slope angle increased.
The total combustion rate also decreased as the slope angle increased. Since the moisture content of
canopy fuel was measured higher with the increase of the crown base height under the same slope conditions,
the risk of forest fire ignition was found to be low. The findings can be used as a basic data for understanding

of fire behavior by slope condition.
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(a) The experiment equipment diagram

Figure 1. The equipment for laboratory combustion experiment

(b) The experimental equipment view with slope 30°
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(d) Slope angle 30°

Figure 2. The experimental equipment view with the slope conditions
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Table 1. Heating value of Pinus densiflora species

Species No. of Heating value Heating value
samples (KJ/kg) (Kcal/kg)
Pinus 6 19,335.77 4,619.70
densiflora (S.D+ 316.10) (S.D+ 75.49)

3 Note: S.D is Standard deviations.
% Source: Kim(2015).
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(a) Flame characteristics analysis diagram

Figure 3. An analysis method of flame characteristics

(b) A view of flame characteristics analysis method
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Figure 4. Rate of forest fire spread changes by the slope conditions (The bar is standard deviation)

2 246.7 kW/m ~ 2,603.0 kW/me] HHE Bon 7
Y B S S e B3 Sk A B
SACH<Figure 5>). o|wll, AL 30°¢] St == B A
S v Ao oF 119 E3}h

71% A7 AFAE B, Kim, et. al(2017)0] F-F%
Ao A9 Al mE AHERE HE 75.8 kWim ~
2274 kW/me] M= AAIG v} glof & A9} vlw
S o Tha Aoldt AFE HHTH<Table 2>). ©
A AR, 4 E 9 Frd 9 A= A
Fuel bed Zo] 7]&el| Hl3] <F 21 o] Yo

ol
Fo FHM AEE wole

l‘

dob o
s
ofr
ol
of
ok

ot
Mo ©of
o
o

ox
o
o rr
32
pay
o
HU fol

HATHDupuy, 1995). o]l u}

I8 {

gt B AFoA Ao H8H A5 H Fuel bed?
Hzo] 7|EA T} vlastls wf oF 29 ke]7k AN
A, ST 3 o] Apol7t Sl o w Q‘?JE]
o}, M9 =l A Aol 7} HAF THE 2 ol 7]
ATobe "é}ﬁl B dFoAe @ %Z:\_H]g*a‘
192 AAs7] Wiel A43dA SAHE 384 =
ol 95 et HF EAEE A= 7184
TE F24YS A W] W] APelM 34
H e It E AAZE Bl A Apol7t AT Ao s
B ATolAE Aol iE W
H| & Ag-sto] 3ol Whdste FE7F AA el
Saksle HEELE S 28Y 8571 AsE ¥

l_.

N 32



90 Crisisonomy Vol.16 No.6

30000

B This study
mKim, et al. 2017

235000 1

20000 1

15000 -

Fire Intensity (KW/m)

1000.0 A

3000 4

0.0 4
0 10

3,603.0

20 30

Slope( )

Figure 5. The comparison of fire intensity between the previous study and this study (The bar is standard

deviation)

Table 2. Effects of fire intensity

Slope(°) 0° 10° 20° 30°
Component Fire intensity(kW/m)
This study 246.7+6.9 341.246.2 645.7+11.8 2,603.0+87.9
Kim, et al., 2017 75.8 95.8 127.7 2274

3 Note: S.D is Standard deviations.
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Figure 6. Flame characteristics changes by the slope conditions (The bar is standard deviation)
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